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PROGRESS ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY
DECOMMISSIONING STUDY SUMMARY

A site specific decommissioning cost study has been prepared by TLG Services,
Inc. (TLG) for Crystal River Unit No. Three (CR3) which estimates the cost of
decommissioning to be $668,668,051 in 2005 dollars. The costs can be categorized as
follows:

(in 000's) %

2005 $'s of Total
Decontamination $ 11,789 1.8%
Removal 76,389 11.4%
Packaging 13,698 2.0%
Shipping 6,564 1.0%
Burial ' 76,158 11.4%
Program Management 280,985 42.0%
Other 203,085 30.4%

$ 668,668 100.0%

The cost estimate includes updated decommissioning assumptions from the cost
study that was approved by the Florida Public Service Commission (FPSC) in 2000. The
most significant changes are related to changes in program management and spent fuel
storage. Comparative analyses detailing the factors that contributed to most significant
cost changes since the last study are contained in Section 8.

ESCALATION RATE

The future cost of decommissioning CR3 is forecast by analyzing the individual cost
categories from TLG's cost study as described above. The 2005 cost of each category is
divided into components of labor, material, burial, transportation and other. These
components are escalated by the estimated inflationary rates for wages, material,
transportation and Gross Domestic Product as projected by Economy.com. Burial costs
are escalated by a growth rate specific to low level radioactive waste burial costs. Section
3 contains schedules, which indicate the percentage allocations for each category and the
applicable escalation rates. The cost estimate obtained by applying these rates yields the
future cost of decommissioning CR3 using currently available technology and procedures.
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The methodology used to determine the escalation rate for converting the current
estimated decommissioning cost to future estimated decommissioning cost is the same as
that approved in FPSC Order No. PSC-95-1531-FOF-E| dated December 12, 1995. An
additional index was added in that study to capture the rate of escalation in low level
radioactive waste burial cost, because burial cost had historically increased at a much
faster rate than the other inflation indices that were used in the cost forecast. The resulting
composite escalation rate is 3.45%.

The rate of increase in nuclear decommissioning costs has generally exceeded
inflation. This is attributable primarily to increasing burial rates for low level radioactive
waste and the impact of the delayed acceptance of high level radioactive waste by the
Department of Energy. The delayed acceptance will, among other things, require Progress
Energy Florida (PEF) to design, license and construct an independent spent fuel storage
installation (ISPSt), including a dry cask storage pad, the purchase of muiti purpose
canisters, and the provision of on site management of the high level waste.

MINIMUM FUND EARNINGS RATE

The minimum fund eamnings rate was determined using the same methodology
specified in Order No. 21928 (long-term CPI over the next 25 years), which results in a
minimum fund earnings rate, net of taxes and all other administrative costs charged to the
trust fund, of 2.20%. See Section 4 for the detailed calculation.

PEF has developed an assumed fund eamnings rate which recognizes that
securities with higher risk and return are used in both the FPSC and FERC jurisdictional
portions of the qualified fund. PEF has determined that an appropriate assumed eamings
rate for the next five year review period would be 5.50% based on the projected long-term
eamings rate of the current investment strategy, the expected taxes and administrative
expenses of the trust, and market volatility over the next thirty years. See Section 4 for the
calculation of the assumed fund earnings rate, and Section 5 for a summary of historical
returns earned by the fund for the past five years compared to CPI and other indices.

CONTINGENCY ALLOWANCE

The overall contingency allowance of 25% approved in Order No. 21928 was
reduced to 17% in the 1994 cost study. The contingency factor used in the 2000 study
remained at 17%. The contingency factor used in the 2005 study is approximately 17.3%.
The reductions in the factor during the 1990s are based on improved study methodology
and industry experience over those used in Order No. 21928. A detailed explanation of the
contingency allowance is contained in Subsection 3.3.1 of the TLG cost study Section 7.
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CONCLUSION

The annual accrual amount requested for PEF's retail share of total
decommissioning costs is $0. This is based on the assumptions of a total cost in 2005
dollars of $668,668,051 an escalation rate of 3.45%, and an assumed fund earnings rate
of 5.50%. PEF requests that the annual accrual be effective January 1, 2006. Section 2 of
this report provides the related assumptions and calculations. Section 6 contains a cash
flow schedule, which shows that funding at the requested level would satisfy the future
cost of decommissioning.

PARTIES OWNING AN INTEREST IN CR3

There are 9 participants other than PEF in the ownership of the CR3 nuclear unit.
The total participant's share is 8.2194%. Participants are responsible for funding their
individual portion of the totai cost of decommissioning.

In 1990, PEF and the co-owners submitted a certification to the Nuclear Regulatory
Commission (PEF letter 3F0790-05) that funds will be available to decommission the
nuclear facility. Assurance was provided that PEF and each participant would fund their
pro rata share of the decommissioning cost liability using an external trust fund. The NRC
requires biennially that PEF and the participants provide an update on the funding status
of the external trust fund. In the March 2005 report, PEF and the participants reported
current funding balances, accrual rates, assumed cost escalation rates, and assumed fund
earnings rates. PEF reported that funds were being accrued at a rate sufficient to meet the
site specific cost study approved by the FPSC.

Costs in Required at Balance at
Participants % Share 2005 3$'s 12/31/04 * 12/31/04

City of Alachua 0.0779% $ 520,892 $ 251,764 $ 332,271
City of Bushnell 0.0388% 259,443 125,397 172,396
City of Gainsville 1.4079% 9,414,178 4,550,186 5,707,317
City of Kissimmmee 0.6754% 4,516,184 2,182,822 2,770,829
City of Leesburg 0.8244% 5,512,499 2,664,375 3,381,995
City of Ocala 1.3333% 8,915,351 4,309,086 5,396,724
City of New Smyrna Beach 0.5608% 3,749,891 1,812,447 1,926,896
Orlando Utilittes Commission 1.6015% 10,708,719 5,175,881 8,309,088
Seminole Electric Coop. Inc. 1.6994% 11,363,345 5,492,283 6,063,947

Total - Participants 8.2194% 54,960,502 $ 26,564,241 $ 34,061,463
Florida Power Corporation 91.7806% 613,707,549

Total 100.0000% $ 668,668,051

* At 12/31/04, the funded amount should approximate 48% (29 years / 80 years) of the decomm costs.
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IRS REQUIRED ISSUES

The following items require specific FPSC rulings to obtain Internal Revenue
Service (IRS) approval of PEF's treatment of decommissioning costs for tax purposes.
PEF seeks approval of:

1) Prompt Removal/Dismantling method of decommissioning, which is
consistent with the last filing

2) Estimated cost of $668,668,051 in 2005 dollars needed to
decommission CR3. This cost includes a contingency allowance of
17.3% for which we also seek approval

, 3) Estimated cost of decommissioning of $2,587,759,722 in future
dollars based on the 17.3% contingency, PEF's assumed escalation
rate of 3.45%, and an operating license termination date of
December 3, 2036

4) Expenditure of funds accumulated in the Nuclear Decommissioning
Trust in the years 2036 — 2073

5) Estimated future costs of decommissioning in each year in which
decommissioning funds will be expended:

Year of Estimated Future Cost Year of Estimated Future Cost
Decomm. Crystal River Unit No. 3 Decomm. Crystal River Unit No. 3
2036 $ 15,977,199 2055 18,017,082
2037 217,391,344 2056 18,689,736
2038 343,951,242 2057 19,281,706
2039 331,732,415 2058 19,946,925
2040 217,666,674 2059 20,635,093
2041 224,560,939 2060 21,405,489
2042 182,647,560 2061 22,083,476
2043 132,034,134 2062 22,845,356
2044 101,416,626 2063 23,633,521
2045 67,156,640 2064 24,515,860
2046 13,277,307 2065 25,292,363
2047 13,735,374 2066 26,164,950
2048 14,248,174 2067 27,067,641
2049 14,699,464 2068 28,078,191
2050 15,206,595 2069 28,967,525
2051 15,731,223 2070 29,966,905
2052 16,318,536 2071 31,000,763
2053 16,835,401 2072 155,472,851
2054 17,416,223 2073 52,691,219

$ 2.587.759.722
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6)

10)

Methodology of converting the estimated cost of decommissioning
in current dollars to estimated cost of decommissioning in future
dollars is accomplished by multiplying each year's expenditures by
the composite escalation factor of 3.45% compounded by the
number of years between 2005 and the year of expenditure

The assumed after-tax, net of administrative expenses, rate of
return of 5.50%, to be eamed by the amounts collected for
decommissioning

Inclusion of $0 in cost of service each year, beginning January 1,
2006, until expiration of the operating license on December 3, 2036

Projected date Crystal River Unit No. 3 will no longer be included in
rate base for ratemaking purposes of December 3, 2036.

Affirmative statement that decommissioning costs in the amount of
$0 be included in PEF's cost of service for ratemaking purposes.

OTHER ISSUES

Spent Nuclear Fuel Storage Costs

The Department of Energy's delay in acceptance of spent nuclear fuel has
impacted the overall cost of decommissioning. Additional costs will be incurred to fund,
among other things, the design, licensing and construction of an independent spent fuel
storage installation including the construction of a dry spent fuel storage pad, the purchase
of multi purpose storage casks, and staffing to monitor the fuel during storage prior to DOE
acceptance of the fuel. Section 7 of this document contains the CR3 decommissioning
cost study which addresses the necessity of on-site spent fuel storage and its impact of
the cost of decommissioning (Section 7, Executive Summary, page x and Subsections

1.3.1 and 3.4.1).
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2005 SYSTEM CRYSTAL RIVER #3 - NUCLEAR PLAN1

DETERMINATION OF ANNUAL ACCRUAL FOR DECOMMISSIONING

PROGRESS ENERGY FLORIDA
ESTIMATED COST OF DECOMMISSIONING
(COST INCLUDES 17.3% CONTINGENCY)

“) @ 78.42% * (2) 21.88% * (2) @) (3
% OF 2005 ESTIMATED ESTIMATED FPC SHARE QUALIFIED NONQUALIFIEQ TAX NONQUALIFED 2005 NPV OF 2005 NPV OF
COSTTO  100% COSTIN  COST INYEAR IN YEAR PLAN PLAN AMOUNT SAVINGS PLAN AMOUNT  NONQUALIFIED QUALIFIED
YEAR _BESPENT 2005 DOLLARS INCURRED INCURRED _ AMOUNT PRE-TAX NQ* 38575 NET OF TAX _ _FUND NET OF TAX FUND
- 374,815.57
2036 0.8349% $ 5,562,841 $ 15,977,199 § 14,663,969 § 1,455,403 $ 3,208,476 § 1,237,670 $ 1,970,806 $ 374,818 $2,178,650 3
2037 10.9814% § 73,428,796 217,391,344 199,523,080 165,867,430 43,655,650 16,840,167 26,815,483 4,834,003 26,098,081 32
2038 16.7950%  § 112,302,790 343,851,242 315,680,514 246,609,618 69,070,896 26,644,098 42426798 7,249,517 42,138478 3
2039 15.6582%  § 104,704,061 331,732,415 304,466,001 237,848,840 66,617,161 25,697,570 40,919,591 6,627,468 38,522,761 34
2040 99315% § 66,408,645 217,666,674 199,775,778 156,064,839 43,710,840 16,861,495 26,849,445 4,121,917 23,859,01€ 35
2041 9.9043% $ 66,227,200 224,560,939 206,103,377 161,007,858 45,095,419 17,395 558 27,699,861 4,030,780 23,429,272 36
2042 7.7671% § 52,060,758 182,647 560 167,635,026 130,856,462 36,678,544 14,148,748 22520,796 3,107,537 18,062,838 a7
2043 5.4415% § 36,385,422 132,034,134 121,181,720 04,667,160 26,514,560 10,227,992 16,285,568 2,120,296 12,376,729 38
2044 4.0403% $ 27,015,926 101,416,626 93,080,788 72,714,712 20,366,076 7,856,214 12,509,862 1,550,267 8,011,070 38
2045 2.5662% § 17,292,953 67,156,640 61,636,767 48,150,642 13,486,125 5,202,273 8,283,852 973,047 5.665.926 40
2046 0.4843% $ 3,304,011 13,277,307 12,185,992 9,519,607 2,666,295 1,028,523 1,637,772 182,349 1,059,918 4
2047 0.4943% $3.304,911 13,735,374 12,606,409 9,848,127 2,756,202 1,064,007 1,694,275 178,805 1,039,323 42
2048 0.4056% 3,313,065 14,248,174 13,077,060 10,215,799 2,661,261 1,103,731 1,757,530 475,811 1,021,919 43
2049 0.4943% $3,304,011 14,699,464 13,491,256 10,539,360 2,051,887 1,438,690 1,813,197 171,024 099,324 44
2050 0.4043% $3,304,01% 15,206,595 13,056,704 10,902,977 3,053,727 1,177,975 1,875,752 168,583 £79,006 45
2051 0.4943% §3,304,911 15,731,223 14,438,211 11,279,130 3,159,081 1,218,615 1,940,466 165,308 960,865 46
2052 0.4956% $3,313,065 16,318,536 14,077,250 11,700,228 3,277,022 1,264,111 2,012,911 162,540 844,776 47
2053 0.4943% $3,304,014 16,835,401 15,451,632 12,070,815 3,380,817 1,304,150 2,076,667 158,046 023,886 48
2054 0.4043% $3,304,014 17,416,223 15,984,714 12,487,259 3,487,455 1,348,143 2,148,312 155,857 905,934 40
2055 0.4843% $3,304,611 18,017,082 16,536,186 12,918,069 3,618,117 1,395,689 2222428 152,629 888,331 50
2056 0.4956% $3313.9865 18,689,736 17,153,552 13,400,355 3,753,197 1,447 796 2,305,401 150,270 873456 51
2057 0.4943% $ 3,304,811 19,281,706 17,696,865 13,824,791 3,872,074 1,493,653 2,378,421 146,947 854,143 52
2058 0.4843% $ 3,304,011 19,046,925 18,307,407 14,301,746 4,005,661 1,545,184 2,460,477 144,002 837,546 53
2059 0.4943% $3,304,011 20,635,003 18,039,012 14,765,156 4,143,856 1,598 492 2,545,364 141,292 821,271 54
2080 0.4956% $ 3,313,965 21,405,489 19,646,086 15,347,522 4,208,564 1,658,171 2,640,383 138,926 807,519 55
2061 0.4843% $3,304,911 22,083,476 20,268,347 15,833,633 4,434,714 1,710,691 2,724,023 135,854 769,665 56
2082 0.4843% $3,304,011 22,845,356 20,967,605 16,379,893 4,587,712 1,769,710 2,818,002 133,214 778,321 57
2083 0.4943% $3,304,911 23,633,521 21,690,087 16,944,099 4,745,988 1,830,765 2,915,223 130,626 759,275 58
2084 0.4956% § 3,313,965 24,515,860 22,500,803 17,577,627 4,923,176 1,609,115 3,024,064 126,439 748,561 59
2065 0.4943% $3,304,911 25,292,363 23,213,483 18,134,373 5,079,110 1,859,267 3,119,843 126,509 730,054 60
2066 0.4943% $3,304,011 26,164,850 24,014,348 18,760,008 5,254,339 2,026,861 3227478 123,158 715,868 81
2067 0.4943% $3,304,911 27,067,641 24,842,843 10,407,228 5435614 2,096,788 3,336,826 120,765 701,958 62
2068 0.4956% $3,313,865 28,078,191 25,770,332 20,131,783 5,638,548 2,175,670 3,463,479 118,743 690,204 63
2069 0.4943% $ 3,304,611 28,967,626 26,586,568 20,769,427 5,817,141 2,243,962 3,573,179 118,117 674,043 84
2070 0.4943% $ 3,304,911 20,966,905 27,503,805 21,485,972 6,017,833 2,321,379 3,696,454 113,861 661,828 65
2071 0.4943% $3,304,011 31,000,763 28,452,686 22,227,238 6,225,446 2,401,467 3,823,961 111,648 648,968 66
2072 23961% $16,021,803 155,472,851 142,693,915 111,472,486 31,221,429 12,043,666 19,177,763 530,742 3.084.984 67
2073 0.7850% § 5,248,855 52,691,219 48,360,317 37,779,080 10,581,237 4,081,712 6,490,525 170,498 991,024 68
100.0000% _ §668668,051  §2567759,722  $2575061396  §1,655307,063 $ 519,663,433 $ 200,460,168 § 319,203,265 $ 39,452,390 § 229,320,591
NONQUALIFIED QUALIFIED TOTAL (1) ESTIMATED COST iN2005 DOLLARS X (1 + INFLATION RATE) * (YEAR
OF EXPENDITURE - 2605
NPV @ 12131104 § 39,452,390 § 229,320,591 §268,772981  (2) QUAL. AND NONQUAL. PLAN AMOUNTS 81.7806% 91.7806%
(3) ESTIMATED ANNUAL DOLLARS / (1 + EARNINGS RATE) A (YEAR OF
CITY OF TALLAHASSEE'S DECOMMISSIONING - CURRENT YEAR{2005) )
PERMANENT RE-ALLOCATION (6) $3,779,502 ($ 3.778,502) SO (4) PMT(.05366030 / 12, 371 (mo0s.), - §(41 418,227)), (EXCEL FORMULA) 3r
(5) FOR THE NONQUALIFIED FUND $(228,952) / (1 - .38575)
ADJUSTED NET PRESENT VALUE $ 43,231,892 $ 225,541,089 $268,772981  (6) RE-ALLOCATION OF THE THEORETICAL QUAL PORTION OF THE CITY OF
TALLAHASSEE'S ACQUIRED NDG FUND BALANCE OF $4,838,072.3C
LESS BOOK VALUE @ 12/31/04
PROGRESS ENERGY FLORIDA $ 78,917,083 $ 285,656,405 $364,573579  ASSUMPTIONS: 2005 COST - $ 668,668,051
CITY OF TALLAHASSEE 5,734,006 5,734,036
$ 64,651,118 § 285,656,455 § 370,307,614 COST ESCALATION RATE - 3.450000%
EARNINGS RATE (AFTER TAX} - ANNUAL 5.500000%
PV OF FUND REQUIREMENTS (541419227) _ (560,115406) _ (§ 101,534,633) - MONTHLY HNAME?
- FEDERAL TAX RATE 35.000000%
MONTHLY FUND REQUIREMENT (4) $0 $0 $0 STATE TAX RATE 5.500000%
ANNUAL FUND REQUIREMENT $0 $0 50
MONTHLY ACCRUAL () 50 50 S0
ANNUAL ACCRUAL - SYSTEM so0 50 50
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PROGRESS ENERGY FLORIDA 2005 RETAIL CRYSTAL RIVER #3 - NUCLEAR PLANT
ESTIMATED COST OF DECOMMISSIONING DETERMINATION OF ANNUAL ACCRUAL FOR DECOMMISSIONING
{COST INCLUDES 17.3% CONTINGENCY)

[t (2) 78.12% * (2) 21.88% * (2) 3) (3)
% OF 2005 ESTIMATED ESTIMATED FPC SHARE QUALIFIED NONQUALIFIED TAX NONQUALIFIED 2005 NPV OF 20085 NPV OF
COSTTO  100%COSTIN  COSTIN YEAR IN YEAR PLAN PLAN AMOUNT SAVINGS PLANAMOUNT  NONQUALIFIED QUALIFIED
YEAR _BE SPENT_ _2005 DOLLARS INCURRED INCURRED AMOUNT PRE-TAX NQ* 38575 NET OF TAX FUND NET OF TAX FUND
2038 0.8349% § 5,582,841 $ 15,977,190 $ 13,715,826 $ 10,714,802 $3,001,023 $1,157,645 $1,843,378 § 350,581 $2,037,763 3
2037 10.9814% 73,428,796 217,391,344 186,622,308 145,789,347 40,832,961 15,751,315 25,081,646 4,521,446 26,281,314 32
2038 16.7950% 112,302,780 343,951,242 295,268,229 230,664,322 64,604,907 24,921,342 39,683,564 6,780,778 39,413,886 33
2039 15.6582% 104,701,081 331,732415 284,779,825 222,469,999 62,300,826 24,036,015 38,273,811 6,198,949 36,031,058 34
2040 9.9315% 66,408,645 217,666,674 186,858,668 145,973,991 40,884,677 15,771,264 25,113,413 3,855,402 22,409,873 35
2041 9.9043% 66,227,200 224,560,039 192,777,136 150,597,499 42,179,637 16,270,795 25,908,842 3,770,157 21,814,381 )
2042 7.7871% 52,069,758 182,647,560 156,796,073 122,489,002 34,306,981 13,233 91€ 21,073,063 2,906,600 16,894,03C 37
2043 5.4415% 36,385,422 132,034,134 113,346,347 88,546,166 24,800,181 9,566,670 15,233,511 1,991,620 11,576,474 8
2044 4.0403% 27,016,026 101,416,626 87,062,366 68,013,120 10,049,246 7,248,247 11,700,999 1,450,030 8,428,432 39
2045 2.5662% 17,202,053 67,156,640 67,861,454 45,037,316 12,614,138 4,865,004 7.748,234 910,132 5,200,225 40
2046 0.4843% 3,304,911 13,277,307 11,398,070 8,904,172 2,493,898 862,021 1,531,877 170,558 891,386 41
2047 0.4943% 3,304,911 13,735,374 14,791,303 9,211,366 2,579,037 995,211 1,564,726 167,244 972,122 42
2048 0.4956% 3,313,065 14,248,174 12,231,522 9,565,265 2,676,257 1,032,366 1,643,891 164,444 955,844 43
2049 0.4843% 3,304,011 14,690,464 12,618,938 9,857,014 2,761,024 1,085,065 1,695,959 160,608 934,710 44
2050 0.4943% 3,304,011 15,206,595 13,064,204 10,198,012 2,856,270 1,101,810 1,754,469 157,683 916,547 45
2051 0.4943% 3,304,011 15,731,223 13,504,664 10,549,844 2,954,820 1,139,822 1,814,008 154,619 898,738 46
2052 0.4956% 3,313,065 16,318,536 14,008,851 10,943,714 3,065,137 1,162,377 1,862,760 152,030 883,688 47
2053 0.4943% 3,304,811 16,835,401 14,452,560 11,280,340 3,162,220 1,219,826 1,042,394 148,669 864,150 48
2054 0.4943% 3,304,911 17,416,223 14,961,174 11,679,857 3,271,317 1,261,911 2,009,406 145,780 847,358 49
2055 0.4843% 3,304,011 18,017,082 15,466,989 12,082,812 3,384,177 1,305,446 2,078,731 142,047 830,893 50
2056 0.4956% 3,313,965 18,669,736 16,044,437 12,533,914 3,510,523 1,354,184 2,156,339 140,553 816,980 51
2057 0.4843% 3,304,941 19,281,706 16,552,621 12,930,808 3,621,713 1,397,076 2,224,637 137 446 798,916 52
2058 0.4843% 3,304,911 19,946,925 17,123,686 13,377,024 3,746,662 1,445,275 2,301,387 134,775 783,392 53
2059 0.4943% 3,304,011 20,635,003 17,714,453 13,838,531 3,875,022 1,495,137 2,360,785 132,156 768,170 54
2060 0.4956% 3,313,985 21,405,489 18,375,800 14,355,182 4,020,627 1,550,957 2,469,670 120,043 755,307 55
2081 0.4843% 3,304,911 22,083,476 18,057,836 14,809,861 4,147,074 1,600,081 2,547,893 127,070 738,607 56
2062 0.4943% 3,304,911 22,845,356 19,611,880 15,320,801 4,291,079 1,655,284 2,635,795 124,601 724,255 57
2063 0.4943% 3,304,811 23,633,521 20,288,491 15,849,369 4,439,122 1,712,391 2,726,131 122,180 710,181 58
2064 0.4956% 3,313,965 24,515,860 21,045,845 16,441,002 4,604 853 1,776,322 2,828,531 120,134 698,200 59
2065 0.4943% 3,304,911 25,202,363 21,712,544 16,061,839 4,750,705 1,832,584 2918121 117,478 682,850 60
2086 0.4943% 3,304,911 26,164,850 22 461,627 17,647,023 4,914,604 1,895,808 3,018,796 115,195 669,581 61
2067 0.4543% 3,304 911 27,067,641 23,236,554 18,152,396 5,084,158 1,961,214 3,122,044 112,957 656,571 62
2068 0.4956% 3,313,065 26,078,191 24,104,073 18,830,102 5,273,971 2,034,434 3,239,537 111,085 645,577 63
2069 0.4043% 3,304,911 28,067,525 24,867,533 19,426,517 5441,016 2,008,872 3,342,144 108,608 631,303 64
2070 0.4943% 3,304,011 20,066,905 25,725,463 20,096,732 5,628,731 2,171,283 3.457.448 106,499 619,036 65
2071 0.4943% 3,304,011 31,000,763 26,612,991 20,790,068 5,822,922 2,246,102 3,576,730 104,430 607,007 66
2072 2.3961% 16.021.803 155,472,851 133,467,606 104,264,894 29,202,712 11.264.946 17,937,766 496,425 2,685,515 67
2073 0.7850% 5,248,855 _ 52,691,210 45,233,433 35,336,358 9,897,076 3,817,797 6,079,278 159,472 926,846 68
100.0000% _ $668.668,051 _§$2587,750722  $2221494575 _§1.735431563 $ 486,063,012 $ 187,498,808 § 208,564,204 § 36,801,474 $ 214,483,173
NONQUALIFIED QUALIFIED TOTAL (1) ESTIMATED COST IN 2005 DOLLARS X (1 + INFLATION RATE) » (YEAR
OF EXPENDITURE - 2005)
NPV @ 12/31/04 RETAIL $ 36,901,474 $ 214,493,173 $251,394647  (2) QUAL. AND NONQUAL. PLAN AMOUNTS X.904473) X {.94913] 0904473 094013
(3) ESTIMATED ANNUAL DOLLARS / (1 + EARNINGS RATE) » (YEAR OF
LESS BOOK VALUE @ 12/31/04 DECOMMISSIONING - CURRENT YEAR (2005) )
PROGRESS ENERGY FLORIDA § 74,902,571 $271,125,149 §346,027,720  (4)=PMT(.05366039 / 12, 371 {mos.), - $(38,001,097)), (EXCEL FORMULA; 371
CITY OF TALLAHASSEE i 0 0 (5)FOR THE NONQUALIFIED FUND $(210,058)/ (1 - .38575)
§ 74,902 571 $ 271,125,149 § 346,007,720
ASSUMPTIONS: 2005 COST - $ 668,668,051
PV OF FUND REQUIREMENTS (§ 38,001,087) (§ 56,631,976) (§ 94,633,073,
COST ESCALATION RATE - 3.450000%
MONTHLY FUND REQUIREMENT (4) EARNINGS RATE (AFTER TAX) - ANNUAL 5.500000%
- MONTHLY HNAME?
ANNUAL FUND REQUIREMENT $0 50 $0 FEDERAL TAX RATE 35.000000%
STATE TAX RATE 5.500000%
MONTHLY ACCRUAL (5) $0 50 $0
ANNUAL ACCRUAL - RETAIL $0 $0 $0

#162677
Date: 4/13/2605 B. Manges



PROGRESS ENERGY FLORIDA 2005 WHOLESALE CRYSTAL RIVER #3 - NUCLEAR PLANT
ESTIMATED COST OF DBECOMMISSIONING DETERMINATION OF ANNUAL ACCRUAL FOR DECOMMISSIONING
{COST INCLUDES 17.3% CONTINGENCY)

(1) 2) 78.42% * (2) 21.88% * (2 @) 3)
% OF 2005 ESTIMATED ESTIMATED FPC SHARE QUALIFIED NONQUALIFIED TAX NONQUALIFIED 2005 NPV OF 2005 NPV OF
COSTTO  100% COSTIN COST IN YEAR IN YEAR PLAN PLAN AMOUNT SAVINGS PLAN AMOUNT NONQUALIFIED QUALIFIED
YEAR _BE SPENT  _2005 DOLLARS INCURRED INCURRED AMOUNT PRE-TAX NQ *.38575 NET OF TAX FUND NET OF TAX FUND
2038 0.8348% $ 5,582,841 $ 15,977,199 $ 948,143 $ 740,690 $ 207,453 $ 60,025 $127.420 §24,235 § 140,667 kil
2037 10.9814% 73,428,796 217,391,344 12,900,772 10,078,083 2,822,689 1,088,852 1,733,837 312,557 1,816,767 32
2038 16.7850% 112,302,760 343,051,242 20,411,285 15,045,266 4,465,089 1,722,755 2,743,234 468,740 2,724,592 33
2039 15.6582% 104,701,061 331,732,415 19,666,176 15,378,841 4,307,335 1,661,554 2,645,781 428,519 2,490,808 34
2040 9.9315% 66,408,645 217,666,674 12917111 10,090,848 2,826,263 1,000,231 1,736,032 266,515 1,549,143 35
2041 5.8043% 66,227,200 224,560,938 13,326,241 10,410,459 2,915,782 1,124,763 1,791,018 260,622 1,514,891 36
2042 7.7871% 52,009,758 182,647,560 10,838,853 8,467,390 2,371,569 914,830 1,456,733 200,927 1,167,908 37
2043 5.4415% 36,385,422 132,034,134 7,835,373 6,120,994 1,714,379 661,322 1,053,057 137,676 800,255 38
2044 4.0403% 27,015,928 101,416,626 6,018,422 4,701,502 1,316,830 507,067 808,863 100,237 582,638 39
2045 2.5862% 17,262,953 67,156,840 3,085,313 3,113,326 871,087 336,369 535,616 62,915 365,701 40
2046 0.4943% 3,304,911 13,277,307 787,922 615,525 172,397 66,502 105,895 11,760 66,532 41
2047 0.4843% 3,304 911 13,735,374 815,106 636,761 178,345 68,797 109,548 11,561 67,201 42
2048 0.4956% 3,313,065 14,248,174 845,538 660,534 185,004 71,365 113,639 11,368 66,075 43
2049 0.4843% 3,304,011 14,609,464 872,318 661,455 190,863 73,625 117,238 11,118 64,614 44
2050 0.4943% 3,304,911 15,206,595 902,413 704,965 167,448 76,166 121,282 10,900 63,359 45
2051 0.4943% 3,304,911 15,731,223 933,547 729,286 204,261 78,794 125,467 10,688 62,128 46
2052 0.4956% 3,313,965 16,318,536 068,309 756,514 211,885 81,735 130,150 10,509 61,087 47
2053 0.4843% 3,304,911 16,835,401 999,072 780475 218,507 84,324 134,273 10277 59,737 48
2054 0.4043% 3,304,911 17,416,223 1,033,540 807,402 226,138 87,233 138,805 10,077 58,576 48
2055 0.4943% 3,304,911 18,017,082 1,089,197 835,257 233,940 80,242 143,698 9,862 57,438 50
2056 0.4856% 3,313,965 18,689,736 1,108,115 865,441 242,674 93,611 149,063 9,718 66,476 51
2057 0.4843% 3,304,911 19,281,706 1,144,244 893,883 250,361 96,577 153,784 9,501 55,227 52
2058 0.4943% 3,304,911 19,046,926 1483721 924,722 258,999 99,509 159,090 8317 54,154 53
2059 0.4943% 3,304,911 20,635,003 1,224,559 956,625 267,934 103,356 164,578 9,136 53,102 54
2060 0.4956% 3,313,965 21,405,489 1,270,277 992,340 277,937 107,214 170,723 8,983 52,213 55
2061 0.4943% 3,304,911 22,083,476 1,310,512 1,023,772 286,740 110,81C 176,130 8784 51,058 56
2062 0.4943% 3,304,911 22,845,356 1,355,726 1,059,002 296,633 114,426 182,207 8,613 50,066 57
2063 0.4943% 3,304,911 23,633,521 1,402,498 1,085,630 306,866 118,374 188,492 8,446 49,093 58
2084 0.4956% 3,313,965 24,515,860 1,454,858 1,136,535 318,323 122,793 195,530 8,305 48,271 59
2085 0.4843% 3,304,811 25,202,363 1,500,939 1,172,534 328,405 126,682 201,723 8,121 47,204 60
2066 0.4943% 3,304,611 26,164,950 1,552,721 1,212,986 339,735 131,053 208,682 7,963 46,287 61
2067 0.4943% 3,304,811 27,067,641 1,606,269 1,254,833 351,456 135,574 215,882 7,808 45,387 &2
2068 0.4856% 3,313,965 28,078,191 1,666,259 1,301,661 364,578 140,638 223,942 7678 44,627 &3
2069 0.4943% 3,304,911 26,067,525 1,719,035 1,342,910 376,125 145,090 231,035 7,508 43,640 84
2070 0.4943% 3.304.911 25,966,905 1,778,342 4,389,240 389,102 150.096 239.006 7.362 42,792 65
2071 0.4943% 3,304,911 31,000,763 1,839,605 1,437,169 402,626 155,274 247,252 7,219 41,961 66
2072 2.3961% 16,021,603 155,472,851 9,226,309 7,207,582 2,018,717 778,720 1,239,007 U317 199,469 87
2073 0.7850% 6,248,855 52,601,218 3,126,884 2442722 684,162 263,915 420,247 11,024 64,078 69
100.0000% § 668,668,061 § 2507759.722 $ 153,566,821 $ 119,966,400 $ 33,600,421 $ 12,861,361 $ 20,639,060 §$ 2,550,912 $ 14,827 420
NONGUALIFIED QUALIFIED TOTAL (1) ESTIMATED COST IN 2005 DOLLARS X (1 + INFLATION RATE) A {YEAR
OF EXPENDITURE - 2005)
NPV @ 12/31/04 - WHOLESALE $ 2,550,912 $ 14,827,420 $ 17,378,332 (2) QUAL. AND NONQUAL. PLAN AMOUNTS (TALLAHASSEE WHOLESALE +
PROGRESS ENERGY FLORIDA WHOLESALE = WHOLESALE CONSOLIDATED]
CITY OF TALLAHASSEE'S (3) ESTIMATED ANNUAL DOLLARS / (1 + EARNINGS RATE) 4 (YEAR OF
PERMANENT RE-ALLOCATION (6) $3,779,502 (§ 3,778,502 §0 DECOMMISSICNING - CURRENT YEAR (2005) )
(4)=PMT(.05366038/12, 371 (mos.), - ($3,418,134), (EXCEL FORMULA] a7
ADJUSTED NET PRESENT VALUE $6,330,414 $ 11,047,918 § 17,378,332 (5) FOR THE NONQUALIFIED FUND (518,8%4) / {1 - .38575)
(6) RE-ALLOCATION OF THE THEQRETICAL QUAL PORTION OF THE CITY OF
LESS BOOK VALUE @ 12/31/04 TALLAHASSEE'S ACQUIRED NDC FUND BALANCE OF $4,838,072.30
PROGRESS ENERGY FLORIDA $4,014.512 $§ 14,531,346 $ 18,545,859
CITY OF TALLAHASSEE 5,734,036 0 §5,734036 ASSUMPTIONS: 2005 COST - $ 668,668,051
$9,748,548 $ 14,531,346 $ 24,279,894
COST ESCALATION RATE - 3.450000%
PV OF FUND REQUIREMENTS (§ 3,418,134) ($3483428) (8 6,801,662) EARNINGS RATE (AFTER TAX) - ANNUAL 5.500000%
- MONTHLY #NAME?
MONTHLY FUND REQUIREMENT (4) $0 50 50 FEDERAL TAX RATE 35.000000%
STATE TAX RATE 5.500000%
ANNUAL FUND REQUIREMENT $0 $0 $0
MONTHLY ACCRUAL (5} 50 30 §0
ANNUAL ACCRUAL - WHOLESALE $0 $ 0 50

#162677
Date: 4/13/2006 B. Manges
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Date: 4/12/2005

PROGRESS ENERGY FLORIDA INDICES
{COST INGLUDES 18% CONTINGENCY)

INFLATION INDICES (1)

Yoo Labr Motorid Buiad

2006
2008
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2018

2086
2067
2068
2068
2070
20M
2072
2073

COMPOUND ANNUAL GROWTH RATE FROM 2006

(1) SOURCES OF INFORMATIGN TO COMPLETE THE INFLATION INDICIES

Baseo
4.15%
4.06%
388%
385%
I42%
330%
308%
295%
281%
277%
2.73%
263%
253%
246%
246%
245%
244%

243%

Base

78%
. 18%
178%
1.76%
1.78%
178%

Base
600%
600%
800%
B8.00%
6.00%
8.00%
8.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
600%
600%
8.00%
6.00%
6.00%
8.00%
8.00%
6.00%
6.00%
B00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
8.00%
6.00%
6.00%
8.00%
6.00%
6.00%

INFLATION INDICES SOURCE:

LABOR:
MATERI

IAL:

TRANSPORTATION:

OTHER:

BURIAL INDICES SOURCE

DECONTAMINATION

Trana

porlalion
Base
119%
205%
213%
2.20%
225%
224%
22t%
219%
218%
217%
224%
2.24%
225%
223%
224%

2.72%
2 28%

235%
2.11%
183%
1.84%
1.78%
1.78%
1.68%
1.68%
163%
1.56%
154%
1.50%
1.47%
1.45%
148%
1.52%
151%
149%
149%
148%
1.48%
1.48%
148%
1.48%
148%
1.49%
1.49%
149%
1.50%
150%
1.806%
1.50%
1.50%
180%
150%
1.50%
i 5%

1.£0%

Economy.com
W ages and Productivity ki the Nonfarm Businoss Sactor. Compensation per Hour. % chengs - index 1982 = 100
Matesials, Supplies, & C:
CPL: Urban Consumer - Transportation, % chenge (1982-843100, 8A)
GDP Chein-Weighied Prica Index % change - Index 2000 = 100

Producer Frics Indexes - Stage of

" Labor

49%

7831
8,048
8,268
8485
8,700
8914
8133
9,357
9,585
9818

10,061

10313

10,571

10,835

11,106

11384

11862

1948

12,244

12,542

12,847

13,169

13478

13,807

14,443

14,487

15947
16,335
16,732
17,439
17,666
17,982
18,419
18,867
10,325
19,785
20275
20,769
21,274
21,71
22321
22,863
23419
23988
24,571
25,168
25,780
26406
27,048
27,705
28,378
20,068
29,774
30,488
1,239
31,908
27776

Material

13373
13614
13853
14,300
14,351
14,606
14,866
15,131
15,400
15,674
15,953
16,237
16,526
16,820
17118
17424
1774
18,050
18371
18,698
18,031
19,370
19,715
20,086
20423
20787

Total
(5000)

1.789
12128
12,548
12846
13310
13,656
14,003
14,355
14,706
15,053
15408
18777
16,146
16513
16,881
17,257
17,639
18,027
18422
18,826
19,234
19,651
20,076
20,510
20,955
21401
21,868
22328
22804
23,282
23,790
24,209
24,820
25352
25,896
26451
27018
27,508
28,190
28,796
2415

REMOVAL _

Laber
4%
31,820
32,033
24,270
35,600
36,864
ERF
39,383
40,596
41,794
42,968
44,158
45,364
46857
47735
48,909
80,112
51,340
52,503
63876
65,201
56,561
57,996

89,601
91.778
94,008
96,292
98,632

101,020

103484

106,969

108,576

11,213

13815

116,683

119,618

122422

125,307

128444

131,565

134,762

138,037

141,301

142,827

148,346

151 851

185,643

168,425

163,208

167,267

171,332

175,496

176760

Malerial
B9%
44,760
45,621
46,818
47070
48.972
49,858
50,716
54,690
52,677
53,662
54,687
55,707
56,930
58,083
58,207
60,373
61,550
6273
63,636
65,132
66,288
67478
68,672
69,697
1424
72376
73650
74,946
76.273
77,631
70013
80,418
81,850
83,307
84.790
86.269
87,835
83,388
90,889
92,609
54,257
95,935
87643
99,061
101,160
102,850
104,783
106,648
108,546
110478
112445
114,447
116,484
118,557
120,667
122815
125,001
127.226
120491
131,796
134,142
136630
138,960
141,483
143951
146,613
14,121
151,775
154477

101,161
103487
105798
108,116
110,485
112890
115,331
117,812
120,333
122,879
126474
128,118
130813
133,579
136,355
139,196
142,118
145,077
148,107
154,202
154,382
157,590
160,887
164,256
167,896
171,209
174,798
178484
182,210
186,035
189,943
193,935
188,013
202,478
206434
210,782
245,223
219,759
224,393
229,128
233,965
238,908
243964
249,111
254,380
269,763
265,083
270,882
276,623
282,488
288,481
284,603
300,858
307,250
313,760
320453
327,270
334.237

2.48%

g -

PROGRESS ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY

CALCULATION OF INFLATION INDICES

PACKAGING
Labor  Material

2%
2987
3411
3,237
3363
3482
3601
3.720
3,835
3848
4,058
4171
4,285
4,388
4.809
4820
473
4.850
4,968
5,089
5.214
5344
5478
5615
5,755
5,899
6,043
6,191
6.345
9499
8657
8319
8985
7,155
7329
7,807
7,689
7,676
8,067
8,263
8,464
8670
8,881
5,097
2318
9544
8776
10,014
10,257
10,508
10,761
11,022
11,290
11,564
11.845
12133
12428
12,730
13038
13356
13684
14,013
14,354
14,703
15,060
15426
15801
16,185
16,578
16981

8%
10,711
10,891
11,201
1478
nn7
11920
12134
12,367
12,603
12,830
13,084
13,350
13621
13.892
14.166
14,445
4,727
16011
15,298
15.584
15.863
16,145
16,431
16,722
17,018
17,318
17623
17.033
18,250
18575
18,906
19,243
19,585
19,935
20,200
20,651
21019
2138
21,774
22,162
22558
22,957
23,366
23782
24,205
24636
25,075
25521
25975
26437
26,908
27,387
27874
28370
28876
29388
20912
30444
30,986
31,538
32088
32670
33,252
33844
34,446
35,069
35683
36318
36964

Total

£000)
13,808
14.002
14,438
14,842
15,188
15,530
15.854
16,202
16,551
16,808
17,255
17,635
18,018
18.401
18.786
19,178
19,577
19,678
20,387
20798
21207
21823
22,046
22477
22817
23,361
23814
24,278
24,748
25,232
25.726
26,228
26,741

SHIPPING _ BURIAL _ STAFFS OTHER
Transport. Buria Labor Labor Matarial Other TOTAL
(100%)  {100%)  {100%) 12% 1% 1% (§000)
8,564 76,158 280,985 23768 23085 156241 203,085
6,642 80,727 292,846 24,745 23473 169013 208,131
6,778 86,571 304,527 25,750 24,142 163287 213,178
8822 90,705 316343 26,749 24741 168275  217.765
7074 96,147 327,573 27,609 26253 189,334 222286
7,233 101,818 338,776 28,646 25710 172,365 226721
7385 108031 349956 20501 26,152 175450 231,193
7,558 114513 360,735 30,502 26,684 178415 235571
7724 121,384 ININT 31,402 27,163 181412 239977
7892 128867 381,813 32,284 27671 184368 244324
8063 136387 392389 33178 28200 187,300 248678
8244 144570 403,101 34084 28772 190,184 253040
8428 153,244 413,703 34,580 29,356 193037 257,373
8619 162439 424,170 35866 20840 195875 261,680
8811 172,185 434,806 38,747 30,530 198,715 265902
9,008 182,616 445,296 37,851 31,131 201656 270,438
9211 193467 456,206 38573 31,738 204721 275032
8417 205075 467337 39514 32351 207812 279677
5626 217,380 478,740 40,478 32,969 210808 284,355
9840 230423 490,517 41474 33586 214051 289111
10,068 244248 502,780 42511 34,187 217219 283917
10,282 258,803 515,350 43574 34,796 220434 208804
10,512 274,437 528234 44,663 35412 223696 303,771
10744 200803 541,387 46,775 36039 227,007 30882t
10,681 308,357 654,976 46,924 36,677 230387 313,968
11,223 326,858 568,517 48,069 37,323 233776 319,168
1147t 348469 682,446 48,247 37,880 237,259 324,486
11,726 367,267 596,891 50,468 38648 240704 320910
11,988 389,292 611,385 61,694 39332 244382 335408
12252 412850 626,262 52850 40032 248,048 341030
12,524 437,408 641,470 64,237 40745 251,769 346751
12,802 463,654 657,058 665,566 41470 256,546 352571
13,086 491473 673,025 56,905 42208 250379 358,492
13377 520,961 689,380 58,288 42958 263270 384517
13674 552,219 706,132 59,704 43724 267219 370847
13978 585352 723201 61,155 44502 271,227 376884
14,286 620473 740887 62,641 45284 275295 383,230
14805  B57.701 758870 64163 46,100 27942¢ 389,687
14,829 697,183 777,311 65,722 46921 2836156 396,268
15,260 736,993 796,260 67,319 47,756 287,869 402844
15609 783333 815548 68955  4B606 202,187 409,748
15,045 830,333 835366 70831 40471 296570 418672
16,299 880,153 855,665 72347 50,352 301019 423718
16661 932962 876458 74,106 51248 305534 430,887
17,031 £9688.940 897,756 75,006 82,460 310,117 438183
17409 1,048,276 919,571 s 53088 314,769 445608
17,795 1111973 941,917 79640 64033 319491 463,164
18180 1,177,843 064,808 815676 54906 324283 460853
18584 1,248,514 888.251 83,557 55874 329,147 468678
19007 1323425 1,012,265 85,587 56970 334084 476641
19428 1402831 1.036.863 87.667 57964 335,095 484,748
19.860 1467001 1,062,069 88.797 59016 344,181 492834
20304 1578221 1,087 887 91979 60066 349,344 501,389
20,752 1670,784  1,114.302 94,214 61,135 354684 509,933
21,213 1771042 1,141,380 96603 62223 350803 518620
21684 1877306 1,169,116 96,848 63331 365302 627481
22165 1,989,843 1,197,526 101,250 84468 370,782 536480
22657 2100340 1226626 103710  B5605 376344 645650
23,160 2235800 1,256433 106,230 66,773 201980 654,992
23674 2370054 1,286,964 108,811 67962 387,719 564,462
24200 2512257 1318237 111455 69,172 393536 574,162
24,737 2862892 1350270 114,163 70,403 399438 584,004
25,286 2822772 1283082 116,937 71656 405430 584,023
26847 2992138 1416681 119779 72831 4N§N 604,221
26421 3171666 1451,117 122680 74229 417,684 614,603
27,008 3361966 1486379 125671 75560 423840 625170
27606 3563684 1522498 128,725 76895 430,308 635928
28221 3,777,508 1559495 131,863 78264 436763 646880
28848 4004156  1.697.391 135.067 79667 443314 658028
2.20% 6.00% 269% 1.56%

% change - index 1982 = 100

NUREG-1307 Ravision @ - Report on Waste Burial Charges, Auguet 2000, Discusslon with Industry experts

CURRENT
DOLLAR
OTAL
663,668
692,731
718,120
743,102
767,426
791818
816,631
841220
866,190
891.277
817,025
$43,528
970,401
997,620
1025376
1,054,178
1,064,022
1,114,843
1,146,722
1,179,847
1.214,324
1,250,087
1,287,194
1,325,665
1,365,733
1,406,883
1,449,740
1.494,508
1,540,711
1,588,815
1,638,874
1,690,074
1,745.227
1,801,738
1,860,620
1,921,801
1,085,961
2052719
2122352
2,195,028
2270904
2,350,145
2432927
2,519,436
2,608,858
2,704,430
2,803,345
2,506,839
3015159
31285684
3,247,332
371,747
3502117
3,638,766
3782038
3932.207
4,089,920
4266316
4426913
4,611,168
4,802,554
6,003,584
5,214,787
5,436,758
5,670,073
5815376
6173344
6,444,688
6,730,167

| — YR

Annual
Weigted
Infation

Rale

3.60%
367%
348%
327%
318%
312%
302%
297%
290%
289%
289%
285%
280%
278%
281%
283%
284%
2.86%
2.89%

4.15%
4.19%
4.22%
4.26%
4.20%
433%
4.36%
4.40%
443%

Compound
Average
Annual

o]

3.60%
363%
3.58%
3.50%
344%
3.38%
333%
3.25%
3.24%
32AN%
318%
315%
3.13%
3.40%
308%
307%
A0AY,
3.04%
3.03%
303%
302%
302%
302%
3.02%
3.02%
302%
A02%
303%
3.03%
303%
304%
304%
3.05%
3.06%
3.06%
3.07%
3.08%
3.08%
3.09%
310%
31%
312%
313%
314%
3.45%
3.18%
3.18%
3.19%
3.20%
321%
3.22%
3.24%
3.25%

3.27%
3.20%
3.30%
33t%
3.33%
3%
335%
337%
3.38%
3.40%
341%
3.43%
3.44%
345%
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Section 4

Calculation of Minimum
Fund Earnings Rate and
Assumed Fund Earnings Rate




PROGRESS ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY
ASSUMED FUND EARNINGS RATE

COMBINED QUALIFIED NONQUALIFIED
LCG ASSOCIATES STUDY AFTER-TAX RETURN (1) 6.77% 7.12% 5.00%
ESTIMATED EXPENSES:
MANAGEMENT FEES
FIXED INCOME 0.10%
EQUITY 0.19%
TRUSTEE FEES 0.04%
OUTSIDE PROFESSIONAL SERVICES 0.01%
TOTAL EXPENSES 0.34%
NET RETURN AFTER TAXES AND FEES 6.43%
LONG TERM CP! (page D.1) 2.20%
DIFFERENCE 4.23%
PROPOSED AFTER-TAX, AFTER EXPENSES
ASSUMED FUND EARNINGS RATE 5.50% (2)

(1) 2005 ESTIMATE OF EXPECTED AFTER-TAX RETURNS WAS DEVELOPED BY LCG ASSOCIATES
INCORPORATED. RETURNS ARE FOR A THIRTY YEAR TIMEFRAME. THE ESTIMATED AFTER-TAX
EXPENSES ARE BASED ON MARKET VALUE AT 12/31/04 PER SCHEDULE B-1.

(2) AVERAGE OF NET RETURN AFTER TAXES AND FEES AND LONG TERM CPI.
Formula = Long Term CPI + ({Net Return after Taxes and Fees - Long Term CPI) x 75%) +/- Rounding Factor

#162677
B. Manges



PROGRESS ENERGY FLORIDA

2005 NUCLEAR DECOMMISSIONING COST STUDY

MINIMUM FUND EARNINGS RATE

LONG-TERM AVERAGE CP

YEAR

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029

25 year average CPI =

Source:

ANNUAL
PERCENT
CHANGE

2.85%
1.19%
2.05%
2.13%
2.20%
2.25%
2.24%
2.21%
2.19%
2.18%
2.17%
2.24%
2.24%
2.25%
2.23%
2.24%
2.25%
2.24%
2.22%
2.22%
2.23%
2.22%
2.24%
2.21%
2.21%

2.20%

Consumer Price Indexes - All Urban Consumers (Economy.com)

#162677
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Section 5

Historical Fund Returns




PROGRESS ENERGY FLORIDA

TOTAL NUCLEAR DECOMMISSIONING TRUST FUND
TIME WEIGHTED RETURNS FOR THE PERIODS ENDED

* Fund returns are net of investment management fees

31-Dec-04
Annualized
Year One Three Five

Quarter To-Date Year Years Years
Nuc Becom Trust Fund -Total*
Before Tax Total Fund 6.68% 9.58% 9.58% 6.93% 3.76%
After Tax Total Fund 6.52% 7.21% 7.21% 5.69% 2.50%
Indices
Lehman Govt/Corp Bonds 0.81% 4.21% 4.21% 6.59% 8.00%
S&P 500 9.23% 10.88% 10.88% 3.58% (2.32%)
CPI 0.25% 3.26% 3.26% 2.51% 2.49%



Section 6

Cash Flow Schedule of
Liability Funding




PROGRESS ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY
CASH FLOW SCHEDULE

3

CURRENT YEAR 2005 2008 2007 2008 2009 2010 011 2012 2013
YEARS REMAINING kil 30 20 26

BE

2018 2016 2017 2018
21

|O
|
=
BB

ESTIMATED COST OF DECOMMISSIONING
ESTIMATED 100% COST IN 2005 DOLLARS § 668,668,051

OWNERSHIP PERCENT 0.4473%
804,792,108

RETAIL SEPARATION PERCENT 94.9130%

RETAIL - CURRENT DOLLARS (1) § 574,026,419 §503,830,331  §$614,317477 $635511,430 §657436574 §680,118136 $703,582212 §727,855,708 §752,066,823 $778,944.178  §$805817,752 §833.618464 $862378301  §802130,352  § 922,008,849

SOURCE OF DECOMMISSIONING FUNDS
FROM QUALIFIED FUND
FROM NONQUALIFIED FUND
FROM TAX SAVINGS

ANNUAL EXPENDITURES [] ] 0 0 0 [1] 0 0 [1] ] 0 0 0 g
ADJUSTED ESTIMATED COST
OF DECOMMISSIONING - RETAIL 593,830,331 614,317 477 635511,430 657,436,574 680,118,136 703,582,212 727,855,798 752066823 $778944 178  $805817.752 § 833,616,464 862,378,301 892,130,352 922,908 848

FUNDED RESERVE BEGINNING
OF YEAR BALANGE - RETAIL 346,027,720 365,059,246 385,137,508 406,320,070 428 667 675 452 244 398 477,117,844 503,359,324 531,044 088 560,251,515 591,085,350 623,573,946 857,870,515 694,053,395
ANNUAL EARNINGS ON BEGINNING FUND

BALANCE (COMPOUNDED MONTHLY} 19,031,626 20,078,260 21,182,564 22,347,605 23,576,723 24 873,443 26,241,483 27,684,764 20,207 427 30,813,835 32,508,596 34,296,569 36,182,880 38,172,939
ANNUAL PRINCIPAL DEPOSITS

EARNINGS ON MONTHLY
DEPOSITS COMPOUNDED MONTHLY

FUNDS WITHDRAWN FOR DECOMMISSIONING

FUND RESERVE END OF YEAR BALANCE 365,059,246 385,137,506 406,320,070 428 667,675 452,244,398  §$477,117,841 _ §$503350,324 _ § 531,044,088 560,251 515 591,065,350 623,573,946 657870515 694,053 395 732,226,334

ASSUMPTIONS
ESCALATION RATE 3.450000%
EARNINGS RATE - ANNUAL 5.500000%
EARNINGS RATE - MONTHLY 5.366030%

(1} PRIOR YEAR BALANCE X (1+ESCALATION
RATE), FPC RETAIL ONLY.

#162677
Date: 4/14/2005 B. Manges



PROGRESS ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY
CASH FLOW SCHEDULE

CURRENT YEAR
YEARS REMAINING

BR

=]

=3

B

n (N
N
&
S
I
3

- [
3
1>
B
3
[=2
(A
[
R
I~
=3
3
5
5
o
[=3
B
=3
(N>
&
B
N
N>
(=3
B
5

14 13 12 i 10

ESTIMATED COST OF DECOMMISSIONING
ESTIMATED 100% COST IN 2005 DOLLARS

OWNERSHIP PERCENT

RETAIL SEPARATION PERCENT

RETAIL - CURRENT DOLLARS (1) $954749.204  §967,688.052 §1,021,763,200 §1.057,014,124 §1,093.481,111 §1,131,206200 §$1,170,232,823 §$1210,605855 §1,252,371,757 §1,286,576,563 § 1,340276.044 $ 13066515568 § 1.434,350,355 §1,483,835442 § 1,535,027,765

SOURCE OF DECOMMISSIONING FUNDS
FROM QUALIFIED FUND
FROM NONQUALIFIED FUND
FROM TAX SAVINGS

ANNUAL EXPENDITURES 0 [1] 0 0 [] 0 0 0 Q 0 [1] [1] 0 [ [1]
ADJUSTED ESTIMATED COST .
OF DECOMMISSIONING - RETAIL 954,749,204 987,688,052 _$ 1,021,763.290 §1,057,014,124 § 1,083 481,111 _$1,131.206200 §1,170,232823 §1,210,605856 § 1,252,371 757 § 12065578583 § 1,340,276,044 § 1,386,515,568 § 1434350355 § 1483,835442 § 1,535027.765

FUNDED RESERVE BEGINNING

OF YEAR BALANCE - RETAIL $732226334 $772,498.785  $814,986,221 _§859810466  §907,100.044  § 956990540 § 1009625032 §$1,065,154412 $1,123,737908 § 1,185543496 §1,250748,392 $ 1318539557 §1,392,114,237 § 1468680524 § 1548457957
ANNUAL EARNINGS ON BEGINNING FUND

BALANCE (COMPCUNDED MONTHLY) 40,272,451 42,467 436 44,824,245 47,289,578 49,890,505 52,634,483 55,520,380 58,583,496 61,805,588 65,204,896 68,791,165 72,574,680 76,566,287 80,777,433 85,220,183
ANNUAL PRINCIPAL DEPOSITS

EARNINGS ON MONTHLY
DEPOSITS COMPOUNDED MONTHLY

FUNDS WITHDRAWN FOR DECO IONING

FUND RESERVE END OF YEAR BALANCE $772498,785 $814,986,221  §859810466  §907,100044 § 956,990,549 §1,000,625032 §1,065,154,412 §1,123.737.908 § 1,185,543,496 § 1,250,748,392 § 1,319,539,557 §1,392.114,237 § 1,468,680,524 §1,649,457,957 § 1,634,678,150

ASSUMPTIONS
ESCALATION RATE
EARNINGS RATE - ANNUAL
EARNINGS RATE - MONTHLY

(1) PRIOR YEAR BALANCE X (1+ESCALATION
RATE), FPC RETAIL ONLY.

#162677
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PROGRESS ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY
CASH FLOW SCHEDULE

CURRENT YEAR 2035 2038 037 038 203¢ 2040 2041 2042 2043 2044 2045 2046 2047 2048 2048
YEARS REMAINING 1 dl 2 3 =4 5 6 £z = ) =10 a1 12 13
ESTIMATED COST OF DECOMMISSIONING

ESTIMATED 100% COST IN 2005 DOLLARS

QWNERSHIP PERCENT

RETAIL SEPARATION PERCENT

RETAW - CURRENT DOLLARS (1) $1,587,986,223 §1,642,771,748 _§ 1,685,256,351 _§ 1,550,336,966 § 1,208,369,664 § 1,048,556,688  § 601,428,671 §$722,755.013  $585484,523 $488426,043 $415211,655 §360,800.028 §370,866,138  § 371462917  § 371,624,878
SOURCE OF DECOMMISSIONING FUNDE

FROM QUALIFIED FUND 10,714,803 145,769,347 230,664,322 222,469,999 145,973 891 150,597,499 122,489,092 88,546,166 68,013,120 45,037,316 8,904,172 9,211,366 9,565,265 9,857,914

FROM NONQUALIFIED FUND 4,843,378 25,081,646 39,683,564 38,273,811 25,113,413 25,008,842 21,073,063 15,233,511 11,700,099 7,748,234 1,531,677 1,584,726 1,643,891 1,695,959

FROM TAX SAVINGS 1,157,645 15,751,315 24,921,343 24,036,015 15,771,264 16,270,705 13,233,818 9,566,670 7,348,247 4,865,904 962,021 995,211 1,032,366 1.065,065
ANNUAL EXPENDITURES [ 13,715,826 186,622,308 205,260,220 264,778,825 186,858,668 192,777,136 156,796,073 113,346,347 57,062,560 57,651,454 11,398,070 71,791,303 12,231,622 12,618,938
ADJUSTED ESTIMATED COST )

OF DECOMMISSIONING - RETAIL 3 1,625 §1, 1,700, 698,651,535 § 565,058,940  §$472,138,176 __§ 401,364,577 357,560,201 __§ 358 497 958 350,074,835 _ $358.231.305 _§ 350.005.94C
FUNDED RESERVE BEGINNING

OF YEAR BALANCE - RETAIL $1,634,670,150 §1,724,585453 § 1,805,879.477 §1,735,386,661 § 1,560,485,268 § 1,385,568,142 § 1,290.686,990 $1,185168438 §1,106,780,551 $ 1,063,804,358 §1,042663,882 § 1,047,24594% $ 1,084,408,430 §$1,143804,805 §1,165514917
ANNUAL EARNINGS ON BEGINNING FUND

BALANCE (COMPOUNDED MONTHLY) 89,507,303 94,852,205 99,378,377 95,446,283 85,826,694 76,206,262 70,987,769 66,184,268 60,873,484 58,513,643 57,347,617 57,598,530 60,192,467 62,800,268 65,753,324
ANNUAL PRINCIPAL DEPOSITS
EARNINGS ON MONTHLY

DEPOSITS COMPOUNDED MONTHLY

FUNDS WITHDRAWN FOR DECOMMISSIONING (12,558,181)  (170,870,993) (270,347,885 260,743,810} (171087 404) (176506,341) _ (143562165) (103,779,677} (76,714 ,119) (52,785,550) (10,436 049) (10,786,092 11,198,156, 11,563,873

FUND RESERVE END OF YEAR BALANCE

ASSUMPTIONS
ESCALATION RATE
EARNINGS RATE - ANNUAL
EARNINGS RATE - MONTHLY

(1) PRIOR YEAR BALANCE X (1 +ESCALATION
RATE), FPC RETAIL ONLY.

) #162677
Date: 4/14/2008 B. Manges



PROGRE S5 ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY
CASH FLOW SCHEDULE

CURRENT YEAR
YEARS REMAINING

ESTIMATED COST OF DECOMMISSIONING
ESTIMATED 100% COST IN 2005 DOLLARS

OWNERSHIP PERCENT

RETAIL SEPARATION PERCENT
RETAIL - CURRENT DOLLARS (1)

SOURCE OF DECOMMISSIONING FUNDS
FROM QUALIFIED FUND
FROM NONQUALIFIED FUND
FROM TAX SAVINGS

ANNUAL EXPENDITURES
ADJUSTED ESTIMATED COST
OF CECOMMISSIONING - RETAIL

FUNDED RESERVE BEGINNING
OF YEAR BALANCE - RETAIL
ANNUAL EARNINGS ON BEGINNING FUND
BALANCE (COMPOUNDED MONTHLY)
ANNUAL PRINCIPAL DEPOSITS

EARNINGS ON MONTHLY
DEPOSITS COMPOUNDED MONTHLY

FUNDS WITHDRAWN FOR DECOMMISSIONING

FUND RESERVE END OF YEAR BALANCE

ASSUMPTIONS
ESCALATION RATE
EARNINGS RATE - ANNUAL
EARNINGS RATE - MONTHLY

(1) PRIOR YEAR BALANCE X (1 + ESCALATION
RATE), FPC RETAIL ONLY.

Date: 4/14/2005

2051 2052 2053 2054 2085 2058 2057 2058 2060 2061 2082 2083 2064

A5 16 47 18 18 20 21 22 23 24 25 =26 =7 28
$0371,391,645 $370,699,003 §369518568  §367,774802 §$365511.850 $362,655029 §359.166,027 §354850.285 $350,081,604 §344445059 §338,002812 $330654,135 §$322449.622 §313,285.851  § 303,105,769
10,198,012 10,549,844 10,843,714 11,290,340 11,678,857 12,082,812 12,533,014 12,930,808 13,377,024 13,838,531 14,355,182 14,808,861 15,320,801 15,849,369 16,441,002
1,754 469 1,614,998 1,882,760 1,942,394 2,009,406 2,078,731 2,156,339 2,224,637 2,301,387 2,380,785 2,489,670 2,547,893 2,635,795 2,726,731 2828531
1,101,810 1,139,822 1,182,377 1,218,826 1,261,611 1,305,446 1,354,184 1,397,076 1,445,275 1,495,137 1,550,957 1,600,081 1.655,284 1712391 1,776,322
13,064,201 13,504 664 14,008,851 14,452 560 14,951,174 15,466,889 16,044,437 16,552,621 17,123,686 17,714,453 18,375,809 18,957,835 19,611,880 20,288,491 21,045,645
358,337,354 357,185,328 355509717  §$353.322242 §$350,560685  § 347,188,040  $343121590 §$338,406664  §$332958008 _ § 326,730606 _ § 319,627,003 _§ 311,696,300 302,837,942 292 997,360 282,059 824
1,249,714,368 _$ 1,306 496,181 § 1,3650680,633 § 1,428,201,538 § 1,493.614843 $1562074,401 § 1,633,826,955 $ 1,708,997,190 7,836,496 § 1,870,489,098 § 1,057,146,68 047,864 910 _$2,143,245232 §$2,243 167,131 § 2,347,965,230
68,734,204 71,857,204 75,129,378 78,556,039 82,148,821 85,914,097 89,660,488 83,894,851 98,331,013 102,876,806 107,643,074 112,638,076 117,878,495 123,374,189 129,136,085
11,852.481) 12,364 842) (12,626 474} (13,232,734) (13,689,263) {14,161,543) {14,690,253) {15,155 545) (15,678 411) 16,219,316 (16,824,852) 17,357,754 17.856.596' 18,576,100; 18,269,623
1,306,496,181 §1,365988633 § 1428291538 § 1493614843 $1,562,074,401 § 1,633,826.955 $1,708997,180 §1,787,836496 § 1,870,489,098 §1,957,146,688 §$2,047,064,910 $2,143 245232 §2243.167,131 §2,347,965230 §2,457.833,702

#162677
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PROGRESS ENERGY FLORIDA
2005 NUCLEAR DECOMMISSIONING COST STUDY
CASH FLOW SCHEDULE

CURRENT YEAR 2065 2066 2067 2068 2069 2070 2071 2072 2073
YEARS REMAINING =29 =30 =31 32 33 34 =35 =38 -37
ESTIMATED COST OF DECOMMISSIONING
ESTIMATED 100% COST IN 2006 DOLLARS
OWNERSHIP PERCENT
RETAIL SEPARATION PERCENT
RETAIL - CURRENT DOLLARS (1) §$291,790,888  §279.306,047  §$265798657  $250,930406  $234651935 §217,021,860 $197,806222 §177,192498 § 45,233,400
SOURCE OF DECOMMISSIONING FUNDS
FROM QUALIFIED FUND 16,961,839 17,547,623 18,152,366 18,830,102 19,426,517 20,096,732 20,790,069 104,264,804 35,336,358 $1,735,431,563
FROM NONQUALIFIED FUND 2,918,121 3,018,796 3,122,044 3,239,537 3,342,144 3,457 448 3,576,730 17,037,768 6,070,278 208,564,204
FROM TAX SAVINGS 1,832,584 1,805,808 1.961.214 2,034,434 2,098,872 2,171,283 2,246,182 11,264,946 3,817,797 187,456,808
ANNUAL EXPENDITURES . .21,712,544 22,461,627 23,236,554 24,104,073 24,867,533 25,725 463 26,612,991 133,467,608 45,233,433 _§ 2221454 575
ADJUSTED ESTIMATED COST
OF DECOCMMISSIONING - RETAIL $270078344 $256934420  §242,562,103 §$226.826423 9200784402 § 191,296,497 § 171,283 231 $ 43,724 892 §33
FUNDED RESERVE BEGINNING
OF YEAR BALANCE - RETAIL 2,457,833,702 §$2573,134,603 $2,694 091,195 $2820090879 §2054075747 $3,003.781261 §3.240,385060 §3,394,239.440 §3,458,719,969
ANNUAL EARNINGS ON BEGINNING FUND
BALANCE (COMPOUNDED MONTHLY) 136,180,861 141,522 411 148,175,024 155,154 507 162,474,175 170,157 979 178,221,168 186,683,180 190,229,609  § 4,570,210,033
ANNUAL PRINCIPAL DEPOSITS
EARNINGS ON MONTHLY

DEPQSITS COMPOUNDED MONTHLY

FUNDS WITHDRAWN FOR DECOMMISSIONING (19,879 960) {20,565,819) (21,275,340) {22,069 638 (22 768,661) (23,554 180) {24,366,799) (122 202,660} (41,415 636) (§2,033,895,767)

FUND RESERVE END OF YEAR BALANCE 2,573,134,603 §2,694,091,195 §2820990879 $ 2,654 075747 §3,093 781,261 §3,240385060_§ 3,394,239,440 §3.458710,969 § 3,607,533 942

ASSUMPTIONS
ESCALATION RATE
EARNINGS RATE - ANNUAL
EARNINGS RATE - MONTHLY

(1} PRIOR YEAR BALANCE X (1+ESCALATION
RATE}, FPC RETAIL ONLY

#162677
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EXECUTIVE SUMMARY

This report presents estimates of the cost to decommission the Crystal River
Nuclear Plant, Unit 3 (Crystal River) for the selected decommissioning scenarios
following the scheduled cessation of plant operations. The analysis relies upon site-
specific, technical information from an evaluation prepared in 2000, updated to
reflect current assumptions pertaining to the disposition of the nuclear unit and
relevant industry experience in undertaking such projects. The current estimates
are designed to provide Progress Energy Service Company, (Progress Energy) with
sufficient information to assess its financial obligations, as they pertain to the
eventual decommissioning of the nuclear unit.

The primary goal of the decommissioning is the removal and disposal of the
contaminated systems and structures so that the plant’s operating license 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 currently projected cost to decommission the station, assuming the DECON
alternative, is estimated at $668.7 million, as reported in 2005 dollars. An estimate
for the SAFSTOR alternative i1s also provided. The estimates are based on numerous
fundamental assumptions, including regulatory requirements, project contingencies,
low-level radioactive waste disposal practices, high-level radiocactive waste
management options, and site restoration requirements. The estimates incorporate a
minimum cooling period for the spent fuel that resides in the storage pool when
operations cease. Any residual fuel remaining in the pool after the cooling 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, 1988.2] In this rule, the
NRC set forth financial criteria for decommissioning licensed nuclear power facilities.

! “Decommissioning Cost Study for the Crystal River Plant - Unit 3,” Document No. FO1-1342-
002, Rev. 0, TLG Services, Inc., November 2000.

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 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."!]

SAFSTOR 1is 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."l
Decommissioning is to be completed within 60 years, although longer
time periods will be considered when necessary to protect public health
and safety.

ENTOMB 1s 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 radiocactive material
decays to a level permitting unrestricted release of the property."B) 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
1dentify 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 published revisions to the general requirements for
decommissioning nuclear power plants to clarify ambiguities and codify procedures
and terminology as a means of enhancing efficiency and unmiformity in the

3 Ibid. Page FR24022, Column 3.
< Ibid.

5 Ibid. Page FR24023, Column 2.
TLG Services, Inc.
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decommissioning process.l6l The amendments allow for greater public participation
and better define the transition process from operations to decommissioning.
Regulatory Guide 1.184, issued in July 2000, further described the methods and
procedures acceptable to the NRC staff for implementing the requirements of the
1996 revised rule 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.

Methodology

The methodology used to develop the estimates described within this document follows
the basic approach originally presented in the cost estimating guidelines(”l 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.

Contingency

Consistent with cost estimating practice, contingencies are applied to the
decontamination and dismantling costs developed as "specific provision for
unforeseeable elements of cost within the defined project scope, particularly important
where previous experience relating estimates and actual costs has shown that
unforeseeable events which will increase costs are likely to occur.”® 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

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 61, (p 39278 et
seq.), July 29, 1996.

7 T.S. LaGuardia et al., "Guidelines for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates," AIF/NESP-036, May 1986.

8 Project and Cost Engineers’ Handbook, Second Edition, American Association of Cost Engineers,
Marcel Dekker, Inc., New York, New York, p. 239.
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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.

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 1980,0 and its
Amendments of 1985,010] the states became ultimately responsible for the disposition of
low-level radioactive waste generated within their own borders.

Progress Energy is currently able to access the disposal facility in Barnwell, South
Carolina. However, in June 2000, South Carolina formally joined with Connecticut
and New dJersey 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. Despite the closing of one
of the two currently accessible commercial disposal sites, it 1s 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. However, 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 Radicactive Waste Management

Congress passed the “Nuclear Waste Policy Act”i1 (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

¢ “Low-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.

i “Nuclear Waste Policy Act of 1982 and Amendments,” U.S. Department of Energy’s Office of
Civilian Radioactive Management, 1982.
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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 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 is not expected to begin before 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, Progress Energy has assumed that the high-level waste
repository, or some interim storage facility, will be fully operational by 2020.

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.(2] Interim storage of the fuel, until the DOE has completed
the transfer, will be in the storage pool and/or an ISFSI located on the Crystal River
site.

The ISFSI will be operational prior to the cessation of plant operations. The facility 1s
expanded following plant shutdown to accommodate the inventory of spent fuel
residing in the plant’s storage pool at the conclusion of the required cooling period.
Once emptied, the auxiliary building can be either decontaminated and dismantled or
prepared for long-term storage. The ISFSI will be independently licensed once the
plant’s operating license is terminated.

12 “Domestic Licensing of Production and Utilization Facilities,” U.S. Code of Federal Regulations,
Title 10, Part 50.54 (bb).
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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 1s projected to remain at the site for approximately 36 years after the
cessation of operations. Consequently, costs are included within the estimates for the
long-term caretaking of the spent fuel at the Crystal River site until the year 2052.

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
1s 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 backfilled, graded and stabilized.

Summary

The costs to decommission Crystal River were evaluated for both 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 operating license. Decommissioning 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 two scenarios are provided at the end of
this section for the major cost components.
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SUMMARY OF DECOMMISSIONING COST ELEMENTS

DECON
(thousands of 2005 dollars)

Cost Element Total

Decontamination 11,789
Removal 76,389
Packaging 13,698
Transportation 6,564
Waste Disposal 54,233
Off-site Waste Processing 21,925
Program Management (1] 280,985
Spent Fuel Pool Isolation 9,900
ISFSI Related 99,208
Insurance and Regulatory Fees 22,373
Energy 8,972
Characterization and Licensing Surveys 9,170
Property Taxes 29,196
Utility Site Indirect 17,954
Miscellaneous Equipment / Site Services 6,310
Total & 668,668
NRC License Termination 444,756
Spent Fuel Management (3l 180,374
Site Restoration 43,538
Total 12! 668,668

(I Includes engineering and security
2l Columns may not add due to rounding

Bl Includes “ISFSI Related” capital and loading costs as well as the associated period-
dependent expenditures, e.g., program management, security, fees and taxes
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SUMMARY OF DECOMMISSIONING COST ELEMENTS

SAFSTOR
(thousands of 2005 dollars)

Cost Element Total

Decontamination 9,454
Removal 74,443
Packaging 9,871
Transportation 5,929
Waste Disposal 40,160
Off-site Waste Processing 25,127
Program Management 1l 326,582
Spent Fuel Pool Isolation 9,900
ISFSI Related 91,628
Insurance and Regulatory Fees 47,703
Energy 13,180
Characterization and Licensing Surveys 10,557
Property Taxes 89,731
Utility Site Indirect 26,632
Miscellaneous Equipment / Site Services 16,823
Total 2 797,720
NRC License Termination 602,935
Spent Fuel Management (2! 150,914
Site Restoration 43,870
Total [2] 797,720

Il Includes engineering and security
21 Columns may not add due to rounding

(! Includes “ISFSI Related” capital and loading costs as well as the associated period-
dependent expenditures, e.g., program management, security, fees and taxes
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1. INTRODUCTION

This report presents estimates of the costs to decommission the Crystal River
Nuclear Plant, Unit 3, (Crystal River) following a scheduled cessation of plant
operations. The supporting analysis was designed to provide Progress Energy
Service Company (Progress Energy), the plant’s owner, 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 were to prepare comprehensive estimates of the
costs to decommission Crystal River, to provide a sequence or schedule for the
associated activities, and to develop waste stream projections from the
decontamination and dismantling activities.

The plant was issued its operating license in December 1976. For the purposes
of this study, the final shutdown date (license expiration) is 40 years from this
date, or December 3, 2016.

1.2 SITE DESCRIPTION

The Crystal River site is located in Citrus County, Florida, approximately 70
miles north of Tampa on the shore of the Gulf of Mexico. The generating site is
comprised of four fossil units and one nuclear unit. The Gulf of Mexico provides
the heat sink for both Units 1 and 2 fossil units, and the nuclear unit.

The nuclear steam supply system (NSSS) consists of a pressurized water
reactor and a two-loop reactor coolant system, designed by Babcock & Wilcox.
The generating unit has a reference core design of 2568 MWt (thermal), with a
corresponding net dependable capability electrical rating of 838 megawatts
{electric) with the reactor at rated power.

The reactor coolant system i1s comprised of the reactor vessel and two heat
transfer loops, each loop containing a vertical once-through type steam
generator, and two single speed centrifugal reactor coolant pumps. In addition,
the system includes an electrically heated pressurizer, a reactor coolant drain
tank and interconnected piping. The system is housed within the reactor
containment building, a seismic Category I reinforced concrete structure. The
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1.3

reactor containment building is a reinforced concrete structure composed of a
vertical cylinder with a shallow dome and flat circular foundation slab. The
cylinder wall is prestressed with a post-tensioning system in the vertical and
horizontal directions. The dome roof is prestressed utilizing a three-way post-
tensioning system. The foundation slab is reinforced with conventional mild
steel. The inside surface of the reactor building is lined with a carbon steel liner
to ensure a high degree of leak tightness during operating and accident
conditions.

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 unit's turbine generator consists of high-
pressure and low-pressure turbine sections driving a direct-coupled generator at
1800 rpm. 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. The condenser circulating water is taken from and returned to the Gulf
of Mexico through the intake and discharge canals, respectively.

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 1988.01" 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,”2! 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

* Annotated references for citations in Sections 1-6 are provided in Section 7.
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assumes that any contaminated or activated portion of the plant’s systems,
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 1s
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. The resulting feasibility study, based upon an
assessment by Pacific Northwest National Laboratory, concluded that the
method did have conditional merit for some, if not most reactors. However,
the staff also found that additional rulemaking would be needed before this
option could be treated as a generic alternative. The NRC had considered
rulemaking to alter the 60-year time for completing decommissioning and to
clarify the use of engineered barriers for reactor entombments.l However,
the NR(C’s 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.

In 1996, the NRC published revisions to the general requirements for
decommissioning nuclear power plants.Bl When the decommissioning
regulations were 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
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efficiency and uniformity in the decommissioning process. The 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 Actl®l (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.

TLG Services, Inc.
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1.3.2

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,? the U.S. Court of Appeals for the Federal Circuit
reaffirmed the utility position that DOE had breached its contractual
obligation. Legal actions seeking the recovery of damages for DOE’s
failure to begin spent fuel disposal continue; however, the DOE has no
plans to receive spent fuel from the commercial reactors until the
repository 1s 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).[8! This funding requirement is fulfilled through inclusion
of certain high-level waste cost elements in the decommissioning
estimates, as identified in Section 3.

With the delays in developing a national waste management system,
the plant’s existing fuel storage facility needs to be supplemented to
support long-term plant operations. This analysis assumes that an
independent spent fuel storage installation (ISFSI) is constructed at
the site to support plant operations. The ISFSI infrastructure,
including the pad, fencing, access ramps, etc., will be designed to
accommodate the total number of storage modules needed to support
both operations and decommissioning. As such, the cost to construct the
facihity 1s not included as a decommissioning expense.

For estimating purposes, the DOE is assumed to commence geologic
repository operations in 2020, with the first assemblies from Crystal
River being received in 2023. The DOFE’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 on site for 36 years after the cessation of plant
operations in 2016. Consequently, costs are included within the estimate
for the long-term caretaking of the spent fuel at the site until the year
2052.

Low-Level Radioactive Waste Acts

The contaminated and activated material generated in the
decontamination and dismantling of a commercial nuclear reactor is
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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, 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 198510 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.

Progress Energy is currently able to access the disposal facility in
Barnwell, South Carolina. However, in June 2000, South Carolina
formally joined with Connecticut and New dJersey to form the Atlantic
Compact. The legislation provides for South Carohna to gradually himit
access to the Barnwell facility, with only Atlantic Compact members
having access to the facility after mid-year 2008. Despite 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 swtable for disposal
elsewhere.

For estimating purposes, and as a proxy for future disposal facilities,
waste disposal costs are generated using pricing for the currently
operating Envirocare facility in Clive, Utah. Since Envirocare does not
have a license to dispose of more highly radioactive waste (Class B and
C), pricing for the Barnwell facility is also used.

1.3.3 Radiological Criteria for License Termination

In 1997, the NRC published Subpart E, “Radiological Criteria for
License Termination,”'! amending 10 CFR Part 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 has been reduced to levels that are As Low As Reasonably
Achievable (ALARA). The decommissioning estimates assume that the
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Crystal River 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).i2l
An additional and separate 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)*4] provides
that EPA will defer exercise of authority under CERCLA for the
majority of facilities decommissioned under NRC authority. The MOU
also includes provisions for NRC and EPA consultation for certain sites
when, at the time of license termination, (1) groundwater
contamination exceeds EPA-permitted levels; (2) NRC contemplates
restricted release of the site; and/or (3) residual radioactive soil
concentrations exceed levels defined in the MOU.

The MOU does not impose any new requirements on NRC licensees
and should reduce the involvement of 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 1n
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 the Crystal River nuclear
unit for the approved decommissioning alternatives: DECON and SAFSTOR.
Although the alternatives differ with respect to technique, process, cost, and schedule,
they attain the same result: the ultimate release of the site for unrestricted use.

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 de-activation and
closure. During the first phase, notification is to be provided to the NRC certifying the
permanent cessation of operations and the removal of fuel from the reactor vessel. The
licensee 1s then 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 Crystal River 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, 1s "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.

TLG Services, Inec.



Crystal River Nuclear Plant, Unit 3 Document P23-1518-002, Rev. 0
Decommissioning Cost Analysis Section 2, Page 2 of 13

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 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 hcensee 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,

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.
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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, work packages and
procedures, would be assembled to support the proposed
decontamination and dismantling activities.

Site Preparations

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

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

e Isolation of the spent fuel storage pool and fuel handling systems,
such that decommissioning operations can commence on the balance
of the plant. The pool will remain operational for approximately 5%
years following the cessation of operations before the inventory
resident at shutdown can be transferred to the ISFSI.

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

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

TLG Services, Inc.

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 building to support
the segmentation of the reactor vessel internals and component
extraction.

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

Procurement (lease or purchase) of shipping canisters, cask hners,
and industrial packages for the disposition of low-level radioactive
waste.

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

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

Removal of control rod drive housings and the head service structure
from the reactor vessel head. Segmentation of the vessel closure head.
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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 shroud and lower core support assembly. Some
material is expected to exceed Class C disposal requirements. As
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 concrete biological shield and
accessible contaminated concrete surfaces. If dictated by the steam
generator and pressurizer removal scenarios, those portions of the
associated cubicles necessary for access and component extraction are
removed.

Removal of the steam generators and pressurizer for material
recovery and controlled disposal. The generators will be moved to an
on-site processing center and prepared for transport to the disposal
site. To facilitate transport, the generators are cut in half, across the
tube bundle. The exposed ends are capped and sealed. The segments
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. The pressurizer is disposed of intact.

least two years prior to the anticipated date of license termination,
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,
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plans for site remediation, procedures for the final radiation survey,
designation of the end use of the site, an updated cost estimate to
complete the decommissioning, and any associated environmental
concerns. The NRC will notice the receipt of the plan, make the plan
available for public comment, and schedule a local hearing. LTP
approval will be subject to any conditions and limitations as deemed
appropriate by the Commission. The licensee may then commence with
the final remediation of site facilities and services, including:

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

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

e Surveys of the decontaminated areas of the containment structure.

e Remediation and removal of the contaminated equipment and
material from the auxihary building and any other contaminated
facility. Radiation and contamination controls will be utilized until
residual levels 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 Dbuildings. This activity facilitates surface
decontamination and subsequent verification surveys required prior
to obtaining release for demolition.

e 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 1s characterized
and segregated for additional off-site processing (disassembly,
chemical cleaning, volume reduction, and waste treatment), and/or
packaged for controlled disposal at a low-level radioactive waste
disposal facility.

Incorporated into the LTP is the Final Survey Plan. This plan identifies
the radiological surveys to be performed once the decontamination
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2.1.3

activities are completed and is developed using the guidance provided in
the “Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM).”(15 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 critera are satisfied. Once the survey is
complete, the results are provided to the NRC in a format that can be
verified. The NRC then reviews and evaluates the information, performs
an independent confirmation of radiological site conditions, and makes a
determination on final termination of the license.

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

Period 3 - Site Restoration

Following completion of decommissioning operations, site restoration
activities 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, fuel handling, radioactive waste,
solidification facility and condensate polishing 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 1s
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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2.1.4

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.

Non-contaminated concrete rubble produced by demolition activities is
processed to remove reinforcing steel and miscellaneous embedments.
The processed material is then used on site to backfill foundation
voids. Excess non-contaminated materials are trucked to an off-site
area for disposal as construction debris.

ISF'SI 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
license. Assuming the DOE starts accepting fuel in 2020, transfer of
spent fuel from the ISFSI is anticipated to begin in 2023, and continue
through the year 2052.

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 horizontal concrete module for pad storage. For
purposes of this cost analysis, it is assumed that once the inner canisters
containing the spent fuel assemblies have been removed, any required
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2.2

decontamination performed on the storage modules (some minor
activation is assumed), and the license for the facility terminated, the
modules can be dismantled using conventional techniques for the
demolition of reinforced concrete. The concrete storage pad is then
removed and the area regraded.

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
that are not required to support 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 himited 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 reactor, 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:

e Isolation of the spent fuel storage services and fuel handling systems
so that safe-storage operations may commence on the balance of the
plant. This activity 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.
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Transfer of the spent fuel from the storage pool to the ISFSI pad for
interim storage, following the minimum required cooling period in the
spent fuel pool.

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.

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 1s
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

ma
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2.2.3

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.

Consistent with the DECON scenario, the spent fuel storage pool 1s
emptied within 5% years of the cessation of operations. The transfer of
the spent fuel from the ISFSI to a DOE facility begins in 2023 and
continues throughout the dormancy period until completed in 2052. Once
emptied, the ISFSI is secured for storage and decommissioned along with
the power block structures in Period 4.

After an optional period of storage (such that license termination 1s
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.

Periods 3 and 4 - Delayed Decommaissioning

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.
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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 this deferred scenario is the absence, in the latter, of any constraint
on the availability of the fuel storage facilities 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 estimate for this delayed scenario incorporates
reduced ALARA controls for the SAFSTOR's lower occupational exposure
potential.

Although the initial radiation levels due to 5°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 94Nb,
59Ni, and 83N1. Therefore, the dismantling procedures described for the
DECON alternative would still be employed during this scenario.
Portions of the biological shield will still be radioactive due to the
presence of activated trace elements with long half-lives (}52Eu and
154Fy). 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.
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2.2.4 Period 5 - Site Restoration

Following completion of decommissioning operations, site-restoration
activities can begin. 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 this scenario 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.
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3. COST ESTIMATE

The cost estimates prepared for decommissioning Crystal River 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

3.2

BASIS OF ESTIMATE

The estimates were developed using the site-specific, technical information from
the 2000 analysis.[18] This 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.

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,"[!”] and the DOE "Decommissioning Handbook."(8] 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) are developed
using local labor rates. The activity-dependent costs are 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 rely upon information available in the industry
publication, "Building Construction Cost Data," published by R.S. Means.['9]

This analysis reflects lessons learned from TLG’s involvement in the
Shippingport Station Decommissioning Project, completed 1n 1989, as well as
the decommissioning of the Cintichem reactor, hot cells, and associated
facilities, completed in 1997. In addition, the planning and engineering for the
Pathfinder, Shoreham, Rancho Seco, Trojan, Yankee Rowe, Big Rock Point,
Maine Yankee, Humboldt Bay-3, Oyster Creek, Connecticut Yankee, and San
Onofre-1 nuclear units have provided additional insight into the process, the
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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 umit 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 are assigned to each unique set of unit factors, commensurate with the
inefficiencies associated with working in confined, hazardous environments.
The ranges used for the WDF's are as follows:

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

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

Scheduling Program Durations

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

An activity duration critical path 1s used to determine the total
decommissioning program schedule. The schedule is relied upon in calculating
the carrying costs, which include program management, administration, field
engineering, equipment rental, and support services such as quality control and
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3.3

security. This systematic approach for assembling decommissioning estimates
ensures a high degree of confidence in the reliability of the resulting costs.

FINANCIAL COMPONENTS OF THE COST MODEL

TLG’s proprietary decommissioning cost model, DECCER, produces a
number of distinct cost elements. These direct expenditures, however, do not
comprise the total cost to accomplish the project goal, 1.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
DECCER cost model, contingency fulfills this role. Contingency is added to
each line item to account for costs that are difficult or impossible to develop
analytically. Such costs are historically mevitable 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”2% 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, contingency is included. 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
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expected to be fully expended throughout the program. They also
provide assurance that sufficient funding is available to accomplish the
intended tasks. An estimate without contingency, or from which
contingency has been removed, can disrupt the orderly progression of
events and jeopardize a successful conclusion to the decommissioning
process.

For example, the most technologically challenging task 1in
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 radicactive. 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
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 1n this study are as follows:
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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%

3.3.2

The contingency values are applied to the appropriate components of
the estimates on a line item basis. A composite value is then reported
at the end of each detailed estimate (as provided in Appendix C and
D). For example, the composite contingency value reported for the
DECON alternative in Appendix C is approximately 17.3%.

Financial Risk

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

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

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

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

e Policy decisions altering national commitments, e.g., in the ability
to accommodate certain waste forms for disposition, or in the
timetable for such, e.g., the start and rate of acceptance of spent
fuel by the DOE.

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

It has been TLG’s experience that the results of a risk analysis, when
compared with the base case estimate for decommissioning, indicate
that the chances of the base decommissioning estimate’s being too high
is a low probability, and the chances that the estimate is too low is a
higher probability. This is mostly due to the pricing uncertainty for
low-level radioactive waste burial, and to a lesser extent due to
schedule increases from changes in plant conditions and to pricing
variations in the cost of labor (both craft and staff). This cost study,
however, does not add any additional costs to the estimate for financial
risk, since there is insufficient historical data from which to project
future liabilities. Consequently, the areas of uncertainty or risk are
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3.4

revisited periodically and addressed through repeated revisions or
updates of the base estimates.

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 the spent fuel generated from plant operations 1s not
reflected within the estimates to decommission Crystal River. Ultimate
disposition of the spent fuel i1s within the province of the DOE’s Waste
Management System, as defined by the Nuclear Waste Policy Act. As
such, the disposal cost is financed by a 1 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 reactor until title of the fuel is
transferred to the Secretary of Energy. This funding requirement is
fulfilled through inclusion of certain high-level waste cost elements
within the estimates, as described below.

The total inventory of assemblies that will need to be handled during
decommissioning is based upon several assumptions. The pickup of
commercial fuel in the U.S. nuclear industry by the DOE is assumed to
begin in the year 2020 and will proceed on an oldest fuel first basis. The
maximum rate at which the fuel is removed from the commercial sites 1s
based upon an annual capacity at the geologic repository of 3,000 metric
tons. A delay in the startup of the repository, or a decrease in the rate of
acceptance rate, will correspondingly prolong the transfer process and
result in the fuel remaining at the Crystal River site longer.

The ISFSI, constructed to support plant operations, will continue to
operate throughout decommissioning, and beyond the termination of the
operating license in the DECON decommissioning scenario, until such
time that the transfer of spent fuel to the DOE can be completed.
Assuming that DOE commences repository operation in 2020, Crystal
River fuel is projected to be removed from the site beginning in 2023. The
process is expected to be completed by the year 2052, based upon the
current shutdown date. The scenario is similar for the SAFSTOR
alternative, however, based upon the expected completion date for fuel
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transfer, the ISFSI will be emptied prior to the commencement of
decommissioning operations.

Operation and maintenance costs for the [SFSI are included within the
estimate and address the cost for staffing the facility, 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 facility once the transfer is
complete.

Reposttory 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 mnational 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, 1t is
not unreasonable to expect that approval to construct the repository at
Yucca Mountain will require at least as long a review period.
Construction is not expected to begin before the year 2010 at the earliest.
Therefore, the spent fuel management plan described in this section 1s
predicated upon the DOE initiating the pickup of commercial fuel in the
year 2020.

Spent Fuel Management Model

The ability to complete the decommissioning is highly dependent upon
when the DOE 1s assumed to remove spent fuel from the site. 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").21l The site
residence schedule for the spent fuel is based upon the DOE’s most
recently published annual 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.[?2

Based on the revised DOE acceptance rates (the original 1995 rates were
based upon 900 MTU/year), the first shipment will occur in Year 3.
When the time comes for shipping, it is possible that Crystal River could
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"swap" dates with another unit that has earher deliveries, subject to the
DOEFE’s approval, but this cannot be assumed at this time.

Storage Canister Design

An ISFSI, constructed to maintain full-core discharge capability in the
spent fuel pool during operations, is also available to support
decommissioning. No additional capital cost is included as a
decommissioning expense with the exception of the transfer crane,
once the auxiliary building is unavailable. The design and capacity of
the ISFSI is based upon the NUHOMS system, with a 32 fuel assembly
capacity. A unit cost of $1,000,000 is used for pricing the internal
multi-purpose canister (MPC) and the horizontal concrete storage
module. For fuel transferred directly from the pool to the DOE, the
DOE is assumed to provide the MPC at no additional cost to the owner.

Canister Loading and Transfer

An average cost of $100,000 is used for the labor and equipment to seal
each spent fuel canister once 1t is loaded. An additional cost of $200,000
is used for the labor to load/transport the spent fuel from the pool to the
ISFSI pad or to a DOE transport vehicle (assuming the ISFSI and the
DOE casks are both welded multi-purpose canister designs within a
storage or transportation overpack). For estimating purposes, 50% of this
cost 1s used to estimate the cost to transfer the fuel from the ISFSI into a
DOE transport cask.

Operations and Maintenance

An annual cost (excluding labor) of approximately $715,000 and $75,000
are used for operation and maintenance of the spent fuel pool and the
ISFSI, respectively. Pool operations are expected to continue
approximately 5% years after the cessation of operations. ISFSI
operating costs are based upon a 36 year period of operations following
plant shutdown.

ISFSI Design Considerations

A multi-purpose (storage and transport) dry shielded storage canister
with a horizontal, reinforced concrete storage module is used as a basis
for the cost analysis. Approximately 50% of the modules are assumed to
have some level of neutron-induced activation as a result of the long-term
storage of the fuel, ie., to levels exceeding free-release limits.
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3.4.2

Approximately 10% of the concrete and steel is assumed to be removed
from the modules for controlled disposal. The cost of the disposition of
this material, as well as the demolition of the ISFSI facility, is included
in the estimate.

GTCC

The dismantling of the reactor internals will generate radioactive waste
considered unsuitable for shallow land disposal, i.e., low-level radioactive
waste with concentrations of radionuclides that exceed the limits
established by the Commission for Class C radioactive waste (GTCC).
The Low-Level Radioactive Waste Policy Amendments Act of 1985
assigned the Federal Government the responsibility for the disposal of
this material. The Act also stated that the beneficiaries of the activities
resulting in the generation of such radioactive waste bear all reasonable
costs of disposing of such waste. However, to date, the Federal
Government has not identified a cost for disposing of GTCC or a schedule
for acceptance. As such, the estimates to decommission the Crystal River
reactor include an allowance for the disposition of GTCC material.

For purposes of this study, GTCC is packaged in the same canisters used
to store spent fuel. Disposal costs are based upon 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 with
the spent fuel in the ISFSI at the Crystal River site (for the DECON
alternative). In the SAFSTOR scenario, the GTCC material is shipped
directly to a DOE facility as it 1s generated since the fuel has been
removed from the site prior to the start of decommissioning and the
ISFSI deactivated.

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
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3.4.3

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
dictate the segmentation and packaging methodology.

Intact disposal of the reactor vessel and internal components can
provide savings in cost and worker exposure by eliminating the
complex segmentation requirements, 1solation 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:

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

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

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

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

It is not known whether this option will be available when the Crystal
River unit 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.

Primarv System Components

The following discussion deals with the removal and disposition of the
steam generators, but the techniques involved are also applicable to
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3.4.4

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 is 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 are removed to create sufficient laydown space for
processing these large components.

The generators are rigged for removal, disconnected from the
surrounding piping and supports, and maneuvered into the open area
where they are lowered onto a dolly. Each generator is rotated into the
horizontal position for extraction from the containment and placed
onto a multi-wheeled vehicle for transport to an on-site processing and
storage area.

The generators are segmented on-site to facilitate transportation. Each
unit is cut in half, across the tube sheet. The exposed ends are capped
and sealed. The interior volume is filled with low-density cellular
concrete for stabilization of the internal contamination. Each
component is then loaded onto a rail car 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 processing and/or disposal.

The reactor head at Crystal River has been replaced, with the retired
component place in storage at the site. The decommissioning estimates
include the disposition of this component in a manner similar to the
installed head and the dismantling of the storage facility.

Main Turbine and Condenser

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

Transportation Methods

Contaminated piping, components, and structural material other than
the highly activated reactor vessel and internal components will qualify
as LSA-I, IT or IIT or Surface Contaminated Object, SCO-I or II, as
described in Title 49.231 The contaminated material will be packaged in
Industrial Packages (IP-1, IP-2, or IP-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
I1I1. However, the high radiation levels on the outer surface would require
that additional shielding be incorporated within the packaging so as to
attenuate the dose to levels acceptable for transport.

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

Transportation costs for material requiring controlled disposal 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.[24]
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3.4.7

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
1s performed off site at a licensed processing center.

The Envirocare facility is used as a proxy for the future disposal of
decommissioning waste. Since Envirocare does not have a license for
Class B or C material, the Barnwell rates are also used, as appropriate.
Surcharges are added for the highly activated components, e.g.,
generated in the segmentation of the reactor vessel.

Site Conditions Following Decommissioning

The NRC will terminate (or amend) the site license if it determines that
site remediation has been performed in accordance with the lLicense
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.
Local building codes and state 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 Dbuildings severely damaged 1in
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 for the power block
foundations. Excess construction debris i1s trucked off site as an
alternative to onsite disposal. 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. Costs are included, however, for the
remediation of the firing range, i.e., removal of soil containing lead
residue.
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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.

Labor Costs

Progress Energy will manage the decontamination and dismantling of
the station in addition to maintaining site security, radiological health
and safety, quality assurance and overall site administration during the
decommissioning. Personnel costs are based upon average salary
information provided by Progress Energy. Overhead costs are included
for site and corporate support, reduced commensurate with the staffing
of the project.

Progress Energy will hire a Decommissioning Operations Contractor
(DOC) to manage the decommissioning. Contract personnel will provide
engineering services, e.g., for preparing the activity specifications, work
procedures, activation, and structural analyses, under the direction of
Progress Energy.

The craft labor required to decontaminate and dismantle the nuclear unit
is acquired through standard site contracting practices. The current cost
of labor at the site is used as an estimating basis.

Security, while reduced from operating levels, is maintained
throughout the decommissioning for access control, material control,
and to safeguard the spent fuel.
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3.5.3 Design Conditions

3.5.4

Any fuel cladding failure that occurred during the lifetime of the plant
1s assumed to have released fission products at sufficiently low levels
that the buildup of quantities of long-lived isotopes (e.g., 137Cs, %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-3474.1251 Actual estimates are
derived from the curie/gram values contained therein and adjusted for
the different mass of the Crystal River components, projected operating
life, and different periods of decay. Additional short-lived isotopes were
derived from CR-013012¢! and CR-0672,2" and benchmarked to the long-
lived values from CR-3474.

The control elements are disposed of along with the spent fuel, i.e., there
1s no additional cost provided for their disposal.

Activation of the containment building structure is confined to the
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 1t to a landfill. The ultimate disposition of the material removed
from the containment building will depend upon the site release criteria
selected, as well as the designated end use for the site.

General

Transition Activities

Existing warehouses are cleared of non-essential material and remain for
use by Progress Energy and its subcontractors. The plant’s operating
staff performs the following activities at no additional cost or credit to the
project during the transition period:

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

TLG Services, Inc.
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e Drain and collect acids, caustics, and other chemical stores for
recycle and/or sale.

e Process operating waste inventories, 1.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.

Scrap and Salvage

The existing plant equipment is considered obsolete and suitable for
scrap as deadweight quantities only. Progress Energy 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 forkhfts, trucks, bulldozers,
and other property is removed at no cost or credit to the decommissioning
project. Disposition may include relocation to other facilities. Spare parts
are also made available for alternative use.

TLG Services, Inc.
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3.6

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 to calculate the cost of energy
consumed 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.”(28l
The NRC’s financial protection requirements are based on various
reactor (and spent fuel) configurations.

Taxes

Property taxes are included within the estimates. Taxes are included for
the land and the ISFSI (during its operation), throughout the
decommissioning timeframe. Taxes on plant systems and structures are
included (at a reduced level) and further reduced as dismantling
operations proceed.

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
vartous stages of the project.

COST ESTIMATE SUMMARY

Schedules of expenditures are provided for each scenario in Tables 3.1 and 3.2.
Four tables are provided for each decommissioning alternative delineating the
total cost as well as the individual cost contributors of License Termination,
Spent Fuel Management and Site Restoration. 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

TLG Services, Inc.
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detailed activity costs reported in Appendix C and D, along with the timelines
presented in Section 4.

As discussed in Section 3.4.2, it is not anticipated that the DOE would accept
the GTCC waste prior to completing the transfer of spent fuel. Therefore, for the
DECON scenario, GTCC disposal is shown in the final year of ISFSI operation,
t.e., 2052. In SAFSTOR, the fuel is removal prior to the start of reactor vessel
dismantling. The disposal of the GTCC, in this scenario, is assumed to be
concurrent with the disposal of the other reactor internals. While designated for
disposal at the geologic repository along with the spent fuel, GTCC waste is still
classified as low-level radioactive waste and, as such, included as a “License
Termination” expense.

TLG Services, Inc.
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TABLE 3.1
SCHEDULE OF DECON EXPENDITURES
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burnal Other Total
2016 3,110 248 105 3 2,117 5,583
2017 40,713 4,758 1,429 458 26,071 73,429
2018 50,745 22,234 1,856 16,959 20,509 112,303
2019 43,013 18,241 1,206 22,245 19,996 104,701
2020 36,590 6,518 996 7,633 14,673 66,409
2021 36,490 6,500 993 7,612 14,633 66,227
2022 30,4056 5,107 725 6,214 9,619 52,070
2023 24,557 3,035 294 857 7,642 36,385
2024 16,937 7,815 133 0 2,132 27,016
2025 10,745 4,667 95 0 1,787 17,293
2026 1,835 134 40 0 1,295 3,305
2027 1,835 134 40 0 1,295 3,305
2028 1,840 135 40 0 1,299 3,314
2029 1,835 134 40 0 1,295 3,305
2030 1,835 134 40 0 1,295 3,305
2031 1,835 134 40 0 1,295 3,305
2032 1,840 135 40 0 1,299 3,314
2033 1,835 134 40 0 1,295 3,305
2034 1,835 134 40 0 1,295 3,305
2035 1,835 134 40 0 1,295 3,305
2036 1,840 135 40 0 1,299 3,314
2037 1,835 134 40 0 1,295 3,305
2038 1,835 134 40 0 1,295 3,305
2039 1,835 134 40 0 1,295 3,305
2040 1,840 135 40 0 1,299 3,314
2041 1,835 134 40 0 1,295 3,305
2042 1,835 134 40 0 1,295 3,305
2043 1,835 134 40 0 1,295 3,305
2044 1,840 135 40 0 1,299 3,314
2045 1,835 134 40 0 1,295 3,305
2046 1,835 134 40 0 1,295 3,305
2047 1,835 134 40 0 1,295 3,305
2048 1,840 1356 40 0 1,299 3,314
2049 1,835 134 40 0 1,295 3,305
2050 1,835 134 40 0 1,295 3,305
2051 1,835 134 40 0 1,295 3,305
2062 1,849 463 40 9 13,660 16,022
2053 2,212 1,510 65 1,116 345 5,249

345,115 84,590 8,972 63,106 166,885 668,668
TLG Services, Inc.
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TABLE 3.1a
SCHEDULE OF DECON EXPENDITURES
LICENSE TERMINATION
(thousands, 2005 dollars)

Equipment &
Year Labor Matenals Energy Burial Other Total

2016 3,016 97 105 3 604 3,825
2017 39,453 2,850 1,429 458 7,712 51,903
2018 48,737 20,122 1,856 16,959 9,597 97,271
2019 41,278 16,060 1,206 22,245 9,419 90,208
2020 35,484 4,298 996 7,633 6,950 55,361
2021 35,387 4,287 993 7,612 6,931 55,210
2022 29,940 4,173 725 6,214 6,256 47,307
2023 22,948 2,287 282 857 3,844 30,219
2024 112 362
2025 66 213
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
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256,423 54,504 7,593 61,981 64,255 444,756
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TABLE 3.1b
SCHEDULE OF DECON EXPENDITURES
SPENT FUEL MANAGEMENT
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total
2016 50 151 0 0 1,513 1,714
2017 636 1,908 0 0 18,358 20,202
2018 696 2,089 0 0 10,692 13,477
2019 716 2,147 0 0 10,266 13,128
2020 737 2,212 0 0 7,723 10,673
2021 735 2,206 0 0 7,702 10,644
2022 310 931 0 0 3,364 4,605
2023 179 26 4 0 3,743 3,952
2024 1,873 273 40 0 1,195 3,381
2025 1,855 216 40 0 1,234 3,345
2026 1,836 134 40 0 1,295 3,305
2027 1,835 134 40 0 1,295 3,305
2028 1,840 135 40 0 1,299 3,314
2029 1,835 134 40 0 1,295 3,305
2030 1,835 134 40 0 1,295 3,305
2031 1,835 134 40 0 1,295 3,305
2032 1,840 135 40 0 1,299 3,314
2033 1,835 134 40 0 1,295 3,305
2034 1,835 134 40 0 1,295 3,305
2035 1,835 134 40 0 1,295 3,305
2036 1,840 135 40 0 1,299 3,314
2037 1,835 134 40 0 1,295 3,305
2038 1,835 134 40 0 1,295 3,305
2039 1,835 134 40 0 1,295 3,305
2040 1,840 135 40 C 1,299 3,314
2041 1,835 134 40 0 1,295 3,305
2042 1,835 134 40 0 1,295 3,305
2043 1,835 134 40 0 1,295 3,305
2044 1,840 135 40 0 1,299 3,314
2045 1,835 134 40 0 1,295 3,305
2046 1,835 134 40 0 1,295 3,305
2047 1,836 134 40 0 1,295 3,305
2048 1,840 135 40 0 1,299 3,314
2049 1,835 134 40 0 1,295 3,305
2050 1,835 134 40 0 1,295 3,305
2051 1,835 134 40 0 1,295 3,305
2052 1,849 133 40 9 1,292 3,324
2053 2,212 1,510 65 1,116 345 5,249

59,600 17,298 1,222 1,125 101,128 180,374
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TABLE 3.1c
SCHEDULE OF DECON EXPENDITURES
SITE RESTORATION

(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2016 44 0
2017 624 0
2018 1,312 23
2019 1,019 34
2020 368 7
2021 367 1
2022 155 3
2023 1,430 721
2024 14,951 7,542
2025 8,824 4,451
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
20563

0 44

0 624
221 1,555
312 1,365
0 375

0 374

0 158
55 2,215
575 23,161
339 13,669
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TABLE 3.2
SCHEDULE OF SAFSTOR EXPENDITURES
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total

2016 2,405 214 105 3 2,117 4,844
2017 30,650 3,415 1,324 416 26,156 61,961
2018 21,999 9,832 1,468 1,230 15,730 50,258
2019 6,002 2,429 993 42 12,990 22,456
2020 6,018 2,435 996 43 13,026 22,518
2021 6,002 2,429 993 42 12,990 22,456
2022 4,098 1,248 442 42 7,051 12,882
2023 2,709 386 40 42 2,717 5,894
2024 2,717 387 40 43 2,724 5,910
2025 2,709 386 40 42 2,717 5,894
2026 2,709 386 40 42 2,717 5,894
2027 2,709 386 40 42 2,717 5,894
2028 2,717 387 40 43 2,724 5,910
2029 2,709 386 40 42 2,717 5,894
2030 2,709 386 40 42 2,717 5,894
2031 2,709 386 40 42 2,717 5,894
2032 2,717 387 40 43 2,724 5,910
2033 2,709 386 40 42 2,717 5,894
2034 2,709 386 40 42 2,717 5,894
2035 2,709 386 40 42 2,717 5,894
2036 2,717 387 40 43 2,724 5,910
2037 2,709 386 40 42 2,717 5,894
2038 2,709 386 40 42 2,717 5,894
2039 2,709 386 40 42 2,717 5,894
2040 2,717 387 40 43 2,724 5,910
2041 2,709 386 40 42 2,717 5,894
2042 2,709 386 40 42 2,717 5,894
2043 2,709 386 40 42 2,717 5,894
2044 2,717 387 40 43 2,724 5,910
2045 2,709 386 40 42 2,717 5,894
2046 2,709 386 40 42 2,717 5,894
2047 2,709 386 40 42 2,717 5,894
2048 2,717 387 40 43 2,724 5,910
2049 2,709 386 40 42 2,717 5,894
2050 2,709 386 40 42 2,717 5,894
2051 2,709 386 40 42 2,717 5,894
2052 2,714 387 40 43 2,723 5,906
2053 1,791 251 40 42 2,252 4,376
2064 1,791 251 40 42 2,252 4,376
2055 1,791 251 40 42 2,252 4,376
2056 1.796 252 40 43 2,258 4,388
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TABLE 3.2 (continued)
SCHEDULE OF SAFSTOR EXPENDITURES
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Bunal Other Total
2057 1,791 251 40 42 2,252 4,376
2058 1,791 251 40 42 2,252 4,376
2059 1,791 251 40 42 2,252 4,376
2060 1,796 252 40 43 2,258 4,388
2061 1,791 251 40 42 2,252 4,376
2062 1,791 251 40 42 2,252 4,376
2063 1,791 251 40 42 2,262 4,376
2064 1,796 252 40 43 2,258 4,388
2065 1,791 251 40 42 2,252 4,376
2066 1,791 251 40 42 2,252 4,376
2067 1,791 251 40 42 2,252 4,376
2068 1,796 252 40 43 2,268 4,388
2069 1,791 251 40 42 2,252 4,376
2070 1,791 251 40 42 2,252 4,376
2071 3,282 350 92 42 2,345 6,112
2072 29,502 2,212 996 43 3,972 36,724
2073 38,998 13,386 1,139 13,320 12,627 79,370
2074 39,319 13,762 1,139 19,295 13,134 86,650
2075 37,096 5,401 993 13,342 5,407 62,240
2076 25,263 3,220 378 2,298 2,832 33,990
2077 15,659 8,064 132 0 694 24,549
2078 9,524 4,905 81 0 422 14,931

389,411 89,414 13,180 52,198 253,517 797,720
TLG Services, Inc.
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TABLE 3.2a
SCHEDULE OF SAFSTOR EXPENDITURES
LICENSE TERMINATION
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total
2016 2,355 63 105 3 604 3,130
2017 30,013 1,505 1,324 416 7,790 41,049
2018 19,285 7,707 919 1,230 5,079 34,220
2019 1,791 251 40 42 2,252 4,376
2020 1,796 2562 40 43 2,258 4,388
2021 1,791 251 40 42 2,252 4,376
2022 1,791 251 40 42 2,252 4,376
2023 1,791 251 40 42 2,252 4,376
2024 1,796 252 40 43 2,2H8 4,388
2025 1,791 251 40 42 2,252 4,376
2026 1,791 251 40 42 2,252 4,376
2027 1,791 251 40 42 2,252 4,376
2028 1,796 252 40 43 2,258 4,388
2029 1,791 251 40 42 2,252 4,376
2030 1,791 251 40 42 2,252 4,376
2031 1,791 251 40 42 2,252 4,376
2032 1,796 252 40 43 2,258 4,388
2033 1,791 251 40 42 2,252 4,376
2034 1,791 251 40 42 2,252 4,376
2035 1,791 251 40 42 2,252 4,376
2036 1,796 252 40 43 2,258 4,388
2037 1,791 261 40 42 2,252 4,376
2038 1,791 2561 40 42 2,252 4,376
2039 1,791 251 40 42 2,252 4,376
2040 1,796 2562 40 43 2,258 4,388
2041 1,791 251 40 42 2,262 4,376
2042 1,791 251 40 42 2,262 4,376
2043 1,791 251 40 42 2,262 4,376
2044 1,796 252 40 43 2,258 4,388
2045 1,791 251 40 42 2,252 4,376
2046 1,791 251 40 42 2,252 4,376
2047 1,791 251 40 42 - 2,252 4,376
2048 1,796 252 40 43 2,258 4,388
2049 1,791 251 40 42 2,252 4,376
2050 1,791 251 40 42 2,252 4,376
2051 1,791 251 40 42 2,252 4,376
2052 1,796 252 40 43 2,258 4,388
2053 1,791 251 40 42 2,252 4,376
2054 1,791 251 40 42 2,252 4,376
2055 1,791 251 40 42 2,252 4,376
20566 1,796 252 40 43 2,258 4,388
TLG Services, Inc.
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TABLE 3.2a (continued)
SCHEDULE OF SAFSTOR EXPENDITURES
LICENSE TERMINATION
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total
2057 1,791 251 40 42 2,252 4,376
2058 1,791 251 40 42 2,252 4,376
2059 1,791 251 40 42 2,252 4,376
2060 1,796 252 40 43 2,258 4,388
2061 1,791 251 40 42 2,252 4,376
2062 1,791 251 40 42 2,252 4,376
2063 1,791 251 40 42 2,252 4 376
2064 1,796 252 40 43 2,268 4,388
2065 1,791 251 40 42 2,252 4,376
2066 1,791 251 40 42 2,252 4,376
2067 1,791 251 40 42 2,252 4,376
2068 1,796 252 40 43 2,258 4,388
2069 1,791 251 40 42 2,252 4,376
2070 1,791 251 40 42 2,252 4376
2071 3,250 350 92 42 2,345 6,080
2072 28,869 2,212 996 43 3,972 36,091
2073 37,516 13,360 1,139 13,320 12,457 77,792
2074 37,840 13,659 1,139 18,983 13,061 84,682
2075 35,606 5,229 993 12,647 5,402 59,876
2076 23,732 2,528 368 2,180 2,799 31,606
2077 112 0 0 0 311 423
2078 68 0 0 0 189 257

311,855 59,667 9,142 51,073 171,198 602,935
TLG Services, Inc.
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TABLE 3.2b
SCHEDULE OF SAFSTOR EXPENDITURES
SPENT FUEL MANAGEMENT
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total
2016 50 151 0 0 1,513 1,714
2017 637 1,910 0] 0 18,366 20,912
2018 2,713 2,125 549 0 10,651 16,038
2019 4,210 2,178 953 0 10,738 18,080
2020 4,222 2,184 956 0 10,768 18,130
2021 4,210 2,178 953 0 10,738 18,080
2022 2,307 997 402 0 4,799 8,506
2023 918 135 0 0 465 1,618
2024 920 136 0 0 466 1,622
2025 918 135 0 0 465 1,518
2026 918 135 0 0 465 1,518
2027 918 135 0 0 465 1,518
2028 920 136 0 0 466 1,522
2029 918 135 0 0 465 1,518
2030 918 135 0 0 465 1,518
2031 918 135 0 0 465 1,518
2032 920 136 0 0 466 1,622
2033 918 135 0 0 465 1,518
2034 918 135 0 0 465 1,518
2035 918 135 0 0 465 1,518
2036 920 136 0 0 466 1,622
2037 918 135 0 0 465 1,618
2038 918 135 0 0 465 1,518
2039 918 136 0 0 465 1,518
2040 920 136 0 0 466 1,522
2041 918 135 0 0 465 1,518
2042 918 135 0 0 465 1,518
2043 918 135 0 0 465 1,518
2044 920 136 0 0 466 1,522
2045 918 135 0 0 465 1,518
2046 918 135 0 0 465 1,518
2047 918 135 0 0 465 1,518
2048 920 136 0 0 466 1,522
2049 918 135 0 0 465 1,518
2050 918 135 0 0 465 1,518
20561 918 135 0 0 465 1,518
2052 918 135 0 0 465 1,518
2053 0 0 0 0 0 0
2054 0 0 0 0 0 0
2055 0 0 0 0 0 0
2056 0 0 0 0 0 0
TLG Services, Inc.
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TABLE 3.2b (continued)
SCHEDULE OF SAFSTOR EXPENDITURES
SPENT FUEL MANAGEMENT
(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total
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TABLE 3.2¢
SCHEDULE OF SAFSTOR EXPENDITURES
SITE RESTORATION
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burnial Other Total
2016 0 0 0 0 0 0
2017 0 0 0 0 0 0
2018 0 0 0 0 0 0
2019 0 0 0 0 0 0
2020 0 0 0 0 0 0
2021 0 0 0 0 0 0
2022 0 0 0 0 0 0
2023 0 0 0 0 0 0
2024 0 0 0 0 0 0
2025 0 0 0 0 0 0
2026 0 0 0 0 0 0
2027 0 0 0 0 0 0
2028 0 0 0 0 0 0
2029 0 0 0 0 0 0
2030 0 0 0 0 0 0
2031 0 0 0 0 0 0
2032 0 0 0 0 0 0
2033 0 0 0 0 0 0
2034 0 0 0 0 0 0
2035 0 0 0 0 0 0
2036 0 0 0 0 0 0
2037 0 0 0 0 0 0
2038 0 0 0 0] 0 0
2039 0 0 0 0 0 0
2040 0 0 0 0 0 0
2041 0 0 0 0 0 0
2042 0] 0 0 0] 0 0
2043 0 0 0 0] 0 0
2044 0 0 0 0 0 0
2045 0 0 0 0] 0 0
2046 0 0 0 0 0 0
2047 0 0 0 0 0 0
2048 0 0 0 0 0 0
2049 0 0 0 0 0 0
2060 0 0 0 0 0 0
2051 0 0 0 0 0 0
20562 0 0 0 0 0 0
2053 0 0 0 0 0 0
2054 0 0 0 0 0 0
20565 0 0 0 0 0 0
2056 0 0 0 0 0 0
TLG Services, Inc.



Crystal River Nuclear Plant, Unit 3 Document P23-1518-002, Rev. 0
Decommissioning Cost Analysis Section 3, Page 31 of 31

TABLE 3.2¢ (continued)
SCHEDULE OF SAFSTOR EXPENDITURES
SITE RESTORATION
(thousands, 2005 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total
2057 0 0 0 0 0 0
2068 0 0 ] 0 0 0
2059 0 0 0 0 0 0
2060 0 o 0 0 0 0
2061 0 o 0 0 0 0
2062 0 0 0 0 0 0
2063 0 0 0 0 0 0
2064 0 0 0 0 0 0
2065 0 0 0 0 0 0
2066 0 0 0 0 0 0
2067 0 0 0 0 0 0
2068 0 0 0 0 0 0
2069 0 0 0 0 0 0
2070 0 0 0 0 0 0
2071 32 0 0 0 0 32
2072 633 0 0 0 0 633
2073 1,482 26 0 0 70 1,579
2074 1,076 31 0 0 70 1,177
2075 593 11 0 0 0 604
2076 1,373 620 11 0 31 2,035
2077 15,473 7,622 132 0 383 23,511
2078 9,411 4575 81 0 233 14,300

30,073 12,786 224 0 788 43,870
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4. SCHEDULE ESTIMATE

The schedules for the decommissioning scenarios considered in this study follow the
sequences 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 plan described in Section 3.4.1.

A schedule or sequence of activities for the DECON alternative is presented in
Figure 4.1. The scheduling sequence assumes that fuel is removed from the spent
fuel pool within 5% years. The key activities listed in the schedule do not reflect a
one-to-one correspondence with those activities in the cost tables, but reflect divid-
ing some activities for clarity and combining others for convenience. The schedule
was prepared using the "Microsoft Project Professional 2002" computer software.(29

41 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule reflects the results of a precedence network developed for the site
decommissioning activities, 1.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 table,
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:

e  The auxihary building is isolated until such time that all spent fuel has
been discharged from the spent fuel pool to the DOE and/or the ISFSI.
Decontamination and dismantling of the storage pool is initiated once
the transfer of spent fuel is complete (DECON option).

o  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.

e 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.
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4.2

o 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.

PROJECT SCHEDULE

The period-dependent costs presented in the detailed cost tables are based upon
the durations developed in the schedules for decommissioning. 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 shown for the spent fuel storage
period, which determines the release of the auxiliary building for final
decontamination.

Project timelines are provided in Figures 4.2 and 4.3 with milestone dates based
on a 2016 shutdown date. The fuel pool is emptied approximately 5% years after
shutdown, while ISFSI operations continue until the DOE can complete the
transfer of assemblies to its geologic repository. Deferred decommissioning in
the SAFSTOR scenarios is assumed to commence so that the operating license
1s terminated within a 60-year period from the cessation of plant operations.

TLG Services, Inc.
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FIGURE 4.1
ACTIVITY SCHEDULE
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FIGURE 4.2
DECOMMISSIONING TIMELINE
DECON
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FIGURE 4.3
DECOMMISSIONING TIMELINE
SAFSTOR

(not to scale)
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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% 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 as
it pertains to transportation 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 are shown on a line-ifem basis in Appendices 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 1is
presumed to meet material release criteria by decay alone, i.e., systems radioactive at
shutdown will still be radioactive over the time period during which the
decommissioning is accomplished, due to the presence of long-lived radionuclides.
While the dose rates decrease with time, radionuclides such as 137Cs will still control
the disposition requirements.
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The waste material generated in the decontamination and dismantling of the nuclear
station is primarily generated during Period 2 of DECON and Period 4 of SAFSTOR.
Material that 1s considered potentially contaminated when removed from the
radiologically controlled area is sent to processing facilities in Tennessee for
conditioning and disposal at a unit cost of $2.25 per pound (excluding transportation).
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 estimates, the cost for disposal at the Envirocare
facility was used as a proxy for future disposal facilities. A rate of $198 per cubic foot is
used for containerized waste and other large components including the reactor coolant
pump motors, miscellaneous steel, metal siding, scaffolding, and structural steel.
Demolition debris and dry active waste are disposed of at a bulk rate of $84 per cubic
foot.

Since Envirocare is not currently able to receive the more highly radioactive
components generated in the decontamination and dismantling of the reactor, disposal
costs for the Class B and C material are based upon Barnwell rates. An average
disposal rate of approximately $448 per cubic foot is used for this material, with
additional surcharges for activity, dose rate, and/or handling added as appropriate for
the particular package.
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TABLE 5.1
DECOMMISSIONING WASTE SUMMARY
DECON

Waste Volume Weight
Class! (cubic feet) (pounds)

Low-Level Radicactive Waste

A 101,672 9,212,157
B 10,909 1,631,284
C 517 61,605

Geologic Repository (Greater-than Class C)

>C 524 105,646

Total 2 113,623 11,010,692
Processed Waste (Off Site) 8,472,192
Serap Metal 75,409,783

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 Weight
Class! (cubic feet) (pounds)

Low-Level Radioactive Waste

A 101,385 7,707,446
B 4,884 554,510
C 627 60,915

Geologic Repository (Greater-than Class C)

>C 524 105,646

Total 2 107,321 8,428,517
Processed Waste (Off Site) 9,709,614
Scrap Metal 75,409,783

1 Waste is classified according to the requirements as delineated in Title 10 CFR, Part 61.55
2 Columns may not add due to rounding.
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6. RESULTS

The analysis to estimate the costs to decommission Crystal River relied upon the
site-specific, technical information developed for a previous analysis prepared in
2000. While not an engineering study, the estimates provide Progress Energy 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 station’s spent fuel pool for a minimum of 5% 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) Crystal River is estimated
to be $668.7 million. The majority of this cost (approximately 66.5%) is associated
with the physical decontamination and dismantling of the nuclear unit so that the
operating license can be terminated. Another 27.0% 1is associated with the
management, interim storage, and eventual transfer of the spent fuel. The
remaining 6.5% 1is for the demolition of the designated structures and limited
restoration of the site.

The cost projected for deferred decommissioning (SAFSTOR) is estimated to be
$797.7 million. The majority of this cost (approximately 75.6%) is associated with
placing the unit in storage, ongoing caretaking of the unit during dormancy, and the
eventual physical decontamination and dismantling of the nuclear unit so that the
operating license can be terminated. Another 18.9% is associated with the
management, interim storage, and eventual transfer of the spent fuel. The
remaining 5.5% 1s 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 Progress Energy will oversee the
decommissioning program, using a DOC to manage the decommissioning labor force
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and the associated subcontractors. The size and composition of the management
organization varies with the decommissioning phase and associated site activities.
However, once the operating license is 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 pool will remain operational for a
minimum of 5% years following the cessation of operations. The pool will be isolated
and an independent spent fuel island created. This will allow decommissioning
operations to proceed in and around the pool area. Over the 5%-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 modules 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, disposition
of the low-level radioactive material required controlled disposal is at the
Envirocare facility. Highly activated components, requiring additional isolation
from the environment, are packaged for geologic disposal. The cost of geologic
disposal 1s 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 tables 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

TLG@G Services, Inc.



Crystal River Nuclear Plant, Unit 3 Document P23-1518-002, Rev. 0
Decommissioning Cost Analysis Section 6, Page 3 of 5

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
general expense, e.g., labor and fuel, of transporting material 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 an 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
DECON

Cost 2005$ Percent of

Cost Element (thousands) Total Costs
Decontamination 11,789 1.8
Removal 76,389 114
Packaging 13,698 2.0
Transportation 6,564 1.0
Waste Disposal 54,233 8.1
Off-site Waste Processing 21,925 3.3
Program Management [1] 280,985 42.0
Spent Fuel Pool [solation 9,900 1.5
ISFSI Related 99,208 14.8
Insurance and Regulatory Fees 22,373 3.3
Energy 8,972 1.3
Characterization and Licensing Surveys 9,170 1.4
Property Taxes 29,196 4.4
Utility Site Indirect 17,954 2.7
Miscellaneous Equipment / Site Services 6,310 0.9
Total (2 668,668 100.0
NRC License Termination 444,756 66.5
Spent Fuel Management B! 180,374 27.0
Site Restoration 43,538 6.5
Total 2 668,668 100.0

(1] Utility staffing includes engineering and security.
(2] Columns may not add due to rounding.

B8] Includes “ISFSI Related” capital and loading costs as well as the associated period-dependent
expenditures, e.g., program management, security, fees and taxes

TLG Services, Inc.



Crystal River Nuclear Plant, Unit 3 Document P23-1518-002, Rev. 0
Decommissioning Cost Analysis Section 6, Page 5 of 5
TABLE 6.2
SUMMARY OF DECOMMISSIONING COST ELEMENTS
SAFSTOR

Cost 2005% Percent of

Cost Element (thousands) Total Costs
Decontamination 9,454 1.2
Removal 74,443 9.3
Packaging 9,871 1.2
Transportation 5,929 0.7
Waste Disposal 40,160 5.0
Off-site Waste Processing 25,127 3.1
Program Management (1} 326,582 40.9
Spent Fuel Pool Isolation 9,900 1.2
ISFSI Related 91,628 115
Insurance and Regulatory Fees 47,703 6.0
Energy 13,180 1.7
Characterization and Licensing Surveys 10,557 1.3
Property Taxes 89,731 11.2
Utihty Site Indirect 26,632 3.3
Miscellaneous Equipment / Site Services 16,823 2.1
Total 12 797,720 100.0
NRC License Termination 602,935 75.6
Spent Fuel Management (2 150,914 18.9
Site Restoration 43,870 5.5
Total 2 797,720 100.0

(1l Utility staffing includes engineering and security.
{2l Columns may not add due to rounding.

81 Includes “ISFSI Related” capital and loading costs as well as the associated period-dependent
expenditures, e.g., program management, security, fees and taxes
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APPENDIX A
UNIT COST FACTOR DEVELOPMENT

Example:  Umnit Factor for Removal of Contaminated Heat Exchanger < 3,000 lbs.
1. SCOPE
Heat exchangers weighing < 3,000 Ibs. will be removed in one piece using a crane or

small hoist. They will be disconnected from the inlet and outlet piping. The heat
exchanger will be sent to the waste processing area.

2. CALCULATIONS

Activity Critical
Act  Activity Duration Duration
ID Description (minutes) (minutes)*
a Remove 1insulation 60 (b)
b Mount pipe cutters 60 60
c Install contamination controls 20 (b)
d Disconnect 1nlet 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
1 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
+ Radiation/ALARA adjustment (37% of critical duration) 94
Adjusted work duration 477
+ Protective clothing adjustment (30% of adjusted duration) 143
Productive work duration 620
+ Work break adjustment (8.33 % of productive duration) 52
Total work duration (minutes) 672

*%% Total duration = 11.200 hr ***

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

3. LABOR REQUIRED

Crew NumberDuration Rate Cost

(hours) ($/hr)

Laborers 3.00 11.200 $24.84 $822.53
Craftsmen 2.00 11.200 $35.53 $795.87
Foreman 1.00 11.200 $37.85 $423.92
General Foreman 0.25 11.200 $38.85 $108.78
Fire Watch 0.05 11.200 $24.48 $13.71
Health Physics Technician 1.00 11.200 $42.22 $472.86
Total labor cost $2,637.67

4. EQUIPMENT & CONSUMABLES COSTS
Equipment Costs none

Consumables/Materials Costs

-Blotting paper 50 @ $0.47 sq ft {2} $23.50

-Plastic sheets/bags 50 @ $0.11/sq ft {3} $5.50

-Gas torch consumables 1 @ $8.08/hr x 1 hr {1} $8.08
Subtotal cost of equipment and materials $37.08
Overhead & profit on equipment and materials @ 16.00 % $5.93
Total costs, equipment & material $43.01
TOTAL COST:

Removal of contaminated heat exchanger <3000 pounds:  $2,680.68

Total labor cost: $2,637.67
Total equipment/material costs: $43.01
Total craft labor man-hours required per unit: 81.760
TLG Services, Inc.
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5. NOTES AND REFERENCES

e 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.

e References for equipment & consumables costs:
1. www.mcmaster.com online catalog

2. R.S. Means (2005) Section 01540-800-0200, page 5
3. R.S. Means (2005) Section 01590-400-6360, page 13

e Material and consumable costs were adjusted using the regional indices for
Tampa, Florida.

TLG Services, Inc.
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Unit Cost Factor Cost/Unit(3$)
Removal of clean instrument and sampling tubing, $/linear foot 0.28
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot 2.93
Removal of clean pipe >2 to 4 inches diameter, $/linear foot 4.24
Removal of clean pipe >4 to 8 inches diameter, $/linear foot 8.46
Removal of clean pipe >8 to 14 inches diameter, $/linear foot 16.16
Removal of clean pipe >14 to 20 inches diameter, $/linear foot 21.00
Removal of clean pipe >20 to 36 inches diameter, $/linear foot 30.90
Removal of clean pipe >36 inches diameter, $/linear foot 36.71
Removal of clean valve >2 to 4 inches 55.88
Removal of clean valve >4 to 8 inches 84.61
Removal of clean valve >8 to 14 inches 161.56
Removal of clean valve >14 to 20 inches 210.00
Removal of clean valve >20 to 36 inches 308.98
Removal of clean valve >36 inches 367.14
Removal of clean pipe hanger for small bore piping 18.62
Removal of clean pipe hanger for large bore piping 65.71
Removal of clean pump, <300 pound 142.64
Removal of clean pump, 300-1000 pound 400.28
Removal of clean pump, 1000-10,000 pound 1,575.51
Removal of clean pump, >10,000 pound 3,046.65
Removal of clean pump motor, 300-1000 pound 167.83
Removal of clean pump motor, 1000-10,000 pound 655.38
Removal of clean pump motor, >10,000 pound 1,474.62
Removal of clean heat exchanger <3000 pound 846.87
Removal of clean heat exchanger >3000 pound 2,131.37

TLG Services, Inc.
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UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of clean feedwater heater/deaerator 6,002.12
Removal of clean moisture separator/reheater 12,331.43
Removal of clean tank, <300 gallons 183.49
Removal of clean tank, 300-3000 gallon 578.74
Removal of clean tank, >3000 gallons, $/square foot surface area 491
Removal of clean electrical equipment, <300 pound 77.63
Removal of clean electrical equipment, 300-1000 pound 273.22
Removal of clean electrical equipment, 1000-10,000 pound 546.44
Removal of clean electrical equipment, >10,000 pound 1,307.15
Removal of clean electrical transformer < 30 tons 907.79
Removal of clean electrical transformer > 30 tons 2,614.29
Removal of clean standby diesel generator, <100 kW 927.23
Removal of clean standby diesel generator, 100 kW to 1 MW 2,069.65
Removal of clean standby diesel generator, >1 MW 4,284.58
Removal of clean electrical cable tray, $/linear foot 7.27
Removal of clean electrical conduit, $/linear foot 3.18
Removal of clean mechanical equipment, <300 pound 77.63
Removal of clean mechanical equipment, 300-1000 pound 273.22
Removal of clean mechanical equipment, 1000-10,000 pound 546.44
Removal of clean mechanical equipment, >10,000 pound 1,307.15
Removal of clean HVAC equipment, <300 pound 77.63
Removal of clean HVAC equipment, 300-1000 pound 273.22
Removal of clean HVAC equipment, 1000-10,000 pound 546.44
Removal of clean HVAC equipment, >10,000 pound 1,307.15
Removal of clean HVAC ductwork, $/pound 0.29

TLG Services, Inc.
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APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of contaminated instrument and sampling tubing, $/linear foot 0.99
Removal of contaminated pipe 0.25 to 2 inches diameter, $/linear foot 13.38
Removal of contaminated pipe >2 to 4 inches diameter, $/linear foot 22.59
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot 36.86
Removal of contaminated pipe >8 to 14 inches diameter, $/linear foot 71.42
Removal of contaminated pipe >14 to 20 inches diameter, $/linear foot 85.67
Removal of contaminated pipe >20 to 36 inches diameter, $/linear foot 118.34
Removal of contaminated pipe >36 inches diameter, $/linear foot 139.77
Removal of contaminated valve >2 to 4 inches 283.21
Removal of contaminated valve >4 to 8 inches 338.63
Removal of contaminated valve >8 to 14 inches 680.53
Removal of contaminated valve >14 to 20 inches 864.09
Removal of contaminated valve >20 to 36 inches 1,149.78
Removal of contaminated valve >36 inches 1,364.03
Removal of contaminated pipe hanger for small bore piping 68.96
Removal of contaminated pipe hanger for large bore piping 217.09
Removal of contaminated pump, <300 pound 598.89
Removal of contaminated pump, 300-1000 pound 1,387.44
Removal of contaminated pump, 1000-10,000 pound 4,381.44
Removal of contaminated pump, >10,000 pound 10,655.56
Removal of contaminated pump motor, 300-1000 pound 594.27
Removal of contaminated pump motor, 1000-10,000 pound 1,779.17
Removal of contaminated pump motor, >10,000 pound 4,016.32
Removal of contaminated heat exchanger <3000 pound 2,680.68
Removal of contaminated heat exchanger >3000 pound 7.779.55

TLG Services, Inc.
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APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of contaminated tank, <300 gallons 1,005.02
Removal of contaminated tank, >300 gallons, $/square foot 19.40
Removal of contaminated electrical equipment, <300 pound 464.74
Removal of contaminated electrical equipment, 300-1000 pound 1,116.42
Removal of contaminated electrical equipment, 1000-10,000 pound 2,149.33
Removal of contaminated electrical equipment, >10,000 pound 4,186.41
Removal of contaminated electrical cable tray, $/linear foot 22.38
Removal of contaminated electrical conduit, $/linear foot 10.32
Removal of contaminated mechanical equipment, <300 pound 517.43
Removal of contaminated mechanical equipment, 300-1000 pound 1,234.36
Removal of contaminated mechanical equipment, 1000-10,000 pound 2,372.55
Removal of contaminated mechanical equipment, >10,000 pound 4,186.41
Removal of contaminated HVAC equipment, <300 pound 517.43
Removal of contaminated HVAC equipment, 300-1000 pound 1,234.36
Removal of contaminated HVAC equipment, 1000-10,000 pound 2,372.55
Removal of contaminated HVAC equipment, >10,000 pound 4,186.41
Removal of contaminated HVAC ductwork, $/pound » 1.46
Removal/plasma arc cut of contaminated thin metal components, $/linear in. 2.41
Additional decontamination of surface by washing, $/square foot 4.97
Additional decontamination of surfaces by hydrolasing, $/square foot 22.60
Decontamination rig hook up and flush, $/ 250 foot length 4,381.86
Chemical flush of components/systems, $/gallon 12.39
Removal of clean standard reinforced concrete, $/cubic yard 87.87
Removal of grade slab concrete, $/cubic yard 115.47
Removal of clean concrete floors, $/cubic yard 236.50

TLG Services, Inc.
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APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of sections of clean concrete floors, $/cubic yard 676.47
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard 158.86
Removal of contaminated heavily rein concrete w/#9 rebar, $/cubic yard 1,351.31
Removal of clean heavily rein concrete w418 rebar, $/cubic yard 200.97
Removal of contaminated heavily rein concrete w/#18 rebar, $/cubic yard 1,787.83

Removal heavily rein concrete w/##18 rebar & steel embedments, $/cubic yard 294.09

Removal of below-grade suspended floors, $/cubic yard 236.50
Removal of clean monolithic concrete structures, $/cubic yard 562.63
Removal of contaminated monolithic concrete structures, $/cubic yard 1,349.50
Removal of clean foundation concrete, $/cubic yard 441.98
Removal of contaminated foundation concrete, $/cubic yard 1,257.21
Explosive demolition of bulk concrete, $/cubic yard 20.54
Removal of clean hollow masonry block wall, $/cubic yard 57.74
Removal of contaminated hollow masonry block wall, $/cubic yard 214.04
Removal of clean solid masonry block wall, $/cubic yard 57.74
Removal of contaminated solid masonry block wall, $/cubic yard 214.04
Backfill of below-grade voids, $/cubic yard 14.93
Removal of subterranean tunnels/voids, $/linear foot 68.76
Placement of concrete for below-grade voids, $/cubic yard 102.60
Excavation of clean material, $/cubic yard 2.00
Excavation of contaminated material, $/cubic yard 28.39
Removal of clean concrete rubble (tipping fee included), $/cubic yard 90.03
Removal of contaminated concrete rubble, $/cubic yard 17.86
Removal of building by volume, $/cubic foot 0.21
Removal of clean building metal siding, $/square foot 0.70
TLG Services, Inc.
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APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of contaminated building metal siding, $/square foot 2.73
Removal of standard asphalt roofing, $/square foot 3.70
Removal of transite panels, $/square foot 1.58
Scarifying contaminated concrete surfaces (drill & spall), $/square foot 9.90
Scabbling contaminated concrete floors, $/square foot 5.33
Scabbling contaminated concrete walls, $/square foot 5.85
Scabbling contaminated ceilings, $/square foot 52.61
Scabbling structural steel, $/square foot 4.69
Removal of clean overhead crane/monorail < 10 ton capacity 387.79
Removal of contaminated overhead crane/monorail < 10 ton capacity 1,176.51
Removal of clean overhead crane/monorail >10-50 ton capacity 930.70
Removal of contaminated overhead crane/monorail >10-50 ton capacity 2,826.97
Removal of polar crane > 50 ton capacity 3,906.69
Removal of gantry crane > 50 ton capacity 16,339.29
Removal of structural steel, $/pound 0.24
Removal of clean steel floor grating, $/square foot 2.84
Removal of contaminated steel floor grating, $/square foot 8.69
Removal of clean free standing steel liner, $/square foot 7.36
Removal of contaminated free standing steel liner, $/square foot 22.64
Removal of clean concrete-anchored steel liner, $/square foot 3.68
Removal of contaminated concrete-anchored steel liner, $/square foot 26.38
Placement of scaffolding in clean areas, $/square foot 12.95
Placement of scaffolding in contaminated areas, $/square foot 19.88
Landscaping with topsoil, $/acre 18,076.03
Cost of CPC B-88 LSA box & preparation for use 1,315.04
TLG Services, Inc.
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APPENDIX B

UNIT COST FACTOR LISTING

(Power Block Structures Only)
Unit Cost Factor Cost/Unit($)
Cost of CPC B-25 LSA box & preparation for use 1,030.63
Cost of CPC B-12V 12 gauge LSA box & preparation for use 875.01
Cost of CPC B-144 LSA box & preparation for use 5,244.93
Cost of LSA drum & preparation for use 99.98
Cost of cask liner for CNSI 14 195 cask 9,368.29
Cost of cask liner for CNSI 8 120A cask (resins) 6,150.00
Cost of cask liner for CNSI 8 120A cask (filters) 6,150.00
Decontamination of surfaces with vacuuming, $/square foot 0.44

TLG Services, Inc.
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DECON

TLG Services, Inc.
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‘Table C
Crystal River Nuclear Plant, Unit 3
DECON Decommissioning Cost Estimate
(Thousands of 2003 Dolars)

Off Sike LLRW NRC Spant Fuel Site Processad Burial Volumes. Buriat ! Utllity and
Activity Decon  Rewoval Packaging Tramsport Processing Dispcsal  Othar Total Total Uc.Term  Management Restoration  Volume ClassA Clana@ Clas G GICC  Procassed  Crafl  Comtractor
Index Activity Description Cost Coxt Costy Costs Conts Costs __ Coms _ Contingency Costs s Costs Couts Cu.Feel  Cu.Fest Cu Fost Fost  Cu.Fest Wi Lbs _Machours Manhours

PERIOD 12 - Shutdown tirough Transiion

Period 1a Direct Decomavasioning Ackvikes

tall  Prepans prelinary deCOMIMISSOMNNG COM = . . iEY z 158 158 - - 1.300
1212 Nalificzbon ol Cessalion of Operations. a
1313 Remove uel & source matenal ~a

fats  Notificaton of Permanent Defueing
1215 Deactivale plamt sysiems & process wasle

1216 Prepare ana suonml PSOAR o - o R 1 N - R R R .
1307  Review piant dwgs & specs o B R Y = = R -
1218 Perform delailed rad survey
1a19  Estmate by-product mveniony - . o o A .. % N 121 . .
12110  End product descpbon . s o a R 106 16 12 21 . B . ) .
Detailed by-product inveriary - . = ° 17 21 158 158 - ° c . .
Define major work sequance ° > - - 92 19 811 o - .
Perform SER and EA - - - . Er 19 57 7
Pectorm Site-Spectic Cast Study . = . . - 52 7 a7 607
Prepare/suomil License Teqmindunn Plan e - -
12116 Recewe NRC approval of terminaban plan a

Actvty Specificalons

121171 Pronl & lemparacy tackoes. - b 554 53 -
121172 Plani syslems 440 66 505 456 -
121173 NSSS Decontaminaban Flush 53 [] 61 61
1a1.17.4 Reacior intema 50 13 83 %) . - -
121,175 Reactor vassel 87 103 ™0 ™ . . - .
131176 Bickogcal sveid 51 a 6% -
131,777 Sleam generators > - - - - 330 4 are ars -
131178 Renkrced concrele - . - - - 169 F 194 o - a7 -
121978 Main Turboe . - - - a2 [3 a8 . b -
12.1.17.10 Main Condensers . - - - - 4z e 48 . a9 . -
1211711 Prant sinsclores & buidkags - ° ° - - ) 4 g - - 190 . - ERES
12,1.17.12 Wasie management - - - - 186 7 559 - -
T 13 Faciity & ste closeout - - - 95 i« 108 58 -
tal17  Tom = = - 3.9% s99 459 o
Planning & Site Preparahions
13115 Prepare dismanting sequence . - . o - 2.400
13749 Planiprep. & lamp svces - - - 2419 383 2782 a7 - - - - -
18120 Design wales clean-up sysiem - - - 148 n 170 118 - 1,400
12121 Rigging/Com, Gt Envipstoskngielc > - - 2,048 2,355 2355 - . . - -
1a122  Procure casksimers & camaines . - - 1% - 148 129 - 1,230
a1 Sublotai Penod 12 Actwy Cosis - . . e - 548 - s
Period 12 Coateral Casts
1231 SpentFus Transler - . - -. 2,530 - .
1232 ISFSI Capitsl Expenciiures. . . 2300 176X 17.633 -
1233 Fiorkta LLRW tnapecton Foe - . . " H
123 Sublota Pena 12 Collateral Costs - - 753 26% 2 167
Penod 1a Period-Dapendent Costs
1841 Insuance - - - . - . . . .
1a4?2  Propeny axes : £ 3582 3582 - -
1243 Heatn physics supdies . 253 6 318 3E
1242 Heaw squipment cental . £ - 50 384 384
1345 Dwposai of DAW generaied 3 5 x - 404 a0 9

LG Services, inc
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Table C

Crystal River Nuclear Plant, Unit 3
DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Site LLRW NRC Spert Fuel Site Processad Burial Volumes: Burial/ Utility and
Activity Ducon  Ramoval Packaging Traneport Processing Ditposs  Other Totsl Toww Lic.Term  Management Restorstion Volume ~ClssA  ChassB ClassC  GICC  Processsd  Crat  Contractor
Index Activity Descrigtion Cost  Cost Costs Costs Costs Costs __Costs i Costs _ Costs Cosrs Casts Cu Feat _Cu Faet Cu. Feet Cu.Feet G Wi Lbs Manhours _Manhours
Penod 1a Penod-Dependent Costs icontinued |
1246 Plant energy budget 1152 m 1324 1324
1247 NRC Fees 265 2 202 292
ta48  Emergancy Planwng Fees a6 48 501 501
1348 Utity Site tnarect 242¢ 4 2788 27
12410 Spent Fuel Pool D&M - Ti4 1ar 821 821 .
124,17 ISFSI Operabng Costs. - ™ " ar . 8T
12412 Security Stall Cost - 1468 20 1688 1.688 . - . 58.921
1213 Ukiity Stalf Cosl - waor 3031 223 2. - - . - 438.000
1a4 Sublctal Penod ta Penod-Oependent Costs 587 6 E . 30,8683 4511 36.006 34.597 1.409 404 8.103 99 496,921
1a0 TOTAL PERIOD 1aCOST 507 6 5 M 0688 8980 70267 48.145 21512 549 404 . 8103 570,674

PERIOD 1h - Dacommissianing Prepacations
Penod 1b Direct Decommessanng Ackubes

Dausilen Work Procedures

WITT Pant systems -
10112 NSSS Decontamioalon Flush o
10313 Reaclor ntemals .
16014  Remaning busings .

. - 51
N it 1.000
a 204 2.500
7 # 22 1350
15115  CRO cooling assambiy - € 2 1000
10.1.18  CRD housings & ICE lubes 121 1,000
117 Incore instumentauan e - i
19118  Reactor vessel . S4 )
1118 Fatibly Gossoul ° 0 7 3
1110 Missile sheelds . 7 S5
1111 Bioogecal sheic - 19 146
1b11 12 Sieam generaiors 73 559 4,600
151113 Reinforced concrele - 1% 61 &1 1.060
151,198 Mz Tusine - 25 190 156
1a.1.7.95 Man Candensars. - 25 190 1.560
10 1.1.16 Aumhary buiiding . 43 — 3
1b.1.3.17 Reaclor tusdng - 41 T ko) 3 - 2,730
i1 Toal . - +038 50 < 13,24
112 Docon prmary inop T84 £t 1178 T 1067 .
01 Sublott Panod 1B Actiity Costs T8 . 3512 L] 5214 a4t 80 1067 33243
Penod b Addonal Costs
b2t Spant Fuel Pool Isolation - - 8.808 9.900 9,900
1822 Sile Choracterization Survey - - 133 ERE
123 Mized Wasie 2 403 2 648 . - 1239 - 22 2,180 1.540,574
24 Mazardous Wasle 1 q 2 - - E 3 - 374 .
™n2 Sublotal Period 1b Agdilonal Casts 2 408 kel 648 9,542 1914 12936 - 496 2.150 1.540.574
Penicd 1b Callateral Casts
ALER) Decen equipment ™ - . _— —_
1032 DOC siaff relocaon expenses - . 145 m 1328 1328 - -
33 Processliquid wasie ] . 324 & 1.486 432 3804 629.224 141
34 Smai ool allowance : - - [} !
.35 Pips culing equpment 7 - - 143 1,100 1.108
136 Decon rig 1241 186 143 1430
1637 Speni Fuel Transier . 200 180 1280 - 1380
ALEX ) ISFSI Capilal Expendilures - 4,000 o e - 4,600

TLG Sarvicas, tnc.
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Table C
Crystal River Nuclear Plant, Unit 3
DECON D issioning Cost Esti
{Thousands of 2005 Dollars)
OffSte  LLRW WRC Soant Fusi Site Processad Buriad Volumes Burial !
Activty Decon Removal Packaging Transport Processing Disposal  Other Total Total Lic.Term  Management Restoraton Volume ChaaA ClassB  ClassC GICC  Procwsssc  Caft

Indax. Activiey Descriptian Comt Cost Casts Costs Costs. Costs _ Costs _ Contingency Costs _ GCoats Costs Costs Cu Fost  Cu.Fowt GCu.Fest Cu.Fest Cu.Feet Wi Lbs _Manhours Manhours
Penud 1 Cakaleral Costs (conkinued]
1538 Flonda LLRW Inspection F et - 18 1 1% T
3 Sublotal Perod 1h Collateral Casts 2005 987 32 L 1456 6370 1825 1307 7.041 5.980 3304 . 629224 141
Penod 1b Perioa-Dependent Casls
1041 Decon supolies a 6 22 - - °
42 Insurence . a3 ) ara = . o °
1943 Propery lases 1791 180 1971 1977 - . .
lo4d  Heah physics supphes 33 166 166 a .
1645 Heavy squipmen rentat % 196 196 - - 5
48  Disposal of DAW generaied 2 3 19 5 £ - £ - - 4450
W4T Plantenemy budgel . 176 1,350 c o o
w48 NRCFees - 4 149 o s o
1049 Emergency Planning Faes . 2 255 - 288 . o
15430 Utinty Sile Indirect - 186 1426 142 ° .
154,11 Spent Fuel Pool O4M — 55 s18 are - c
b4 ¥2  ISFSI Gparaung Costs - 38 6 aa
1413 Secunty Siall Cost - 74 12 360 - - . . 30.026
TbaTa  DOG Stal Cost - 4.5 EEE] 5817 5617 - - . . £4.834
D435 Ubidy Stalt Gost . 10,365 1555 tign t1a19 . . . . 224261
b4 Subtotal Period 16 Period-Dependent Costs 2 03 2 3 18 21408 3151 249 a9 718 223 - - - 248 55 stz
b0 TOTAL PERIOD 1b COST 281 1.260 k. ] 2 2133 @z3 THO9 6088 486X 5.69¢ 760 406 233 3804 - - 2978 1282 352386
PERIOD 1 TOTALS 28 1,847 53¢ 4 n 2167 101.889 16780 126,354 %6778 28270 1.308 w96 278 3804 . 2,182,361 1362 az304C
PERIOD 2a - Large Component Removal
Period 28 Ditect Decamnssianing Actwiies
Nodlear Steam Supply System Removal
22111 Reacior Goolan Piping - 82 s M 155 608 — - 1125 - . - 136,089 .06
23112  Pressuizer Reset Tank 2 w0 k] [ 49 21 99 188 - 20,849 81
2a113  Reactor Coolant Pumps & Molars ™ E] - - 141 1,886 559 2781 2781 87 6276 872445 4,664
Zatid  Pressunzes 24 807 . 445 300 2128 2129 2246 - 477826 2.251
23115 Steam Generalors 136 — 2,286 1547 889 1608 9.932 2932 - 21,184 - - 1460.167 15275
28116 CROM/ICISSennce Skuciurt Removal 110 74 138 kel Fes) 154 m 3 - 4,040 - - 95,735 4087
23117 Reactor Vessal Intemais 59 2118 5.3 4507 — 5276 17683 17,651 . 876 605 sir E 22205 23558 1074
20118  Reactar Vessel 53 4538 1,091 m 924 2 T8t 2182 21823 - - 7083 2003 - . 960935 2353 1074
2301 Tous - wre 2.332 3 141 e 36 15832 55.889 e men a7 43018 2608 517 - 4216.204 30012 2149
Removal of Major Equipment
2312 Main Tubme/Genersior - 224 2783 1550 > - 75544 5088 B
213 Condensers - 26 4983 1482 - - - 356,081 19.310 -
Cascading Casts Irom Claan Buiding Demolition
2141 Rescu s01 5 576 . - - s 272
23142 Auxkary Buiding - k) 151 51 0 ° 5 ° 248
22143  Intermediaie Bidg 12 5 a7 37 5 - o 560 .
2a144  Madune Shop - Hot a 0 a 3 - - 70 .
28145 Rad Malenals Slorage & Processing Bidg ' . 1 1 > s ° 13 .
23166  Fual Handing Area (Aus Bidg) L 12 L 02 - - B 1390 -
Za14  Toms 12 362 - . - . . 13248 .
Disposal of Prant Sysiems
22151  Auxkiary Steam - [] - “ . 137
2152  Auxbary Slewn - RCA - [ 2 ] " [:] 59 e - . 15255 £
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Table C
Crystal River Nuclear Plant, Unit 3
DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Ofiske  LLRW NRC Spent Fual e Proceased ‘Burial Volumes e TRuity and
Activity Dacod  Ramoval Packaging Transport Processing Disposal  Other Total Volume ~Class A ClasaB ClassC  GICC  Processed  Craft  Coaeractor
inde: Activity Dusceiption Cost Cost Coats Soats Costs Costs __ Costa Cu.Fest Cu.Feet Cu.Fest Cu.Fest Cu.Fest Wi.1bs. _ Manhours Maahours
Dispusal of Plact Systems (conbrued)
25153  Chemica Addiian - Canl 4 N s £ - - . 3¢ — %72 1223
22554  Chemc AJon - Conl - Insulated 7 - 1 1 - ” n - - . 178
Chemical Adaition - Insulsked - RCA E] o 6 1 8 2481 124
Chemscal Adsiion - RCA 3 3 EY 17 658 - - . i
Chemncal Feed Seconday Cycla - " - - . 11
Chemcal Feed Secandary Cycle - RCA 4 o s 2 i 5 208
Chilind Waler e 51 - 5 -
Chilled Water - RCA % 1 3 51 - ™= 132 &72 azn
Gircuiuing Waler & w id
Cordt Damin Regenaration - k)
Condensate - - . - %€ %
Condensate & Darmin Waler Suppiy n - - - .
Condansate & Demin Water Supgly - Cant L] 2 - . . 114 . .
Condensate & Demin Waler Supply - RCA 4 80 2 180 180 37 1853
Contensate - Cont 13 4 R 296 80 521 527
Gondensale Demineraiizer - a L]
Condensala Demneraiizer - Cort 106 5 I % £ - a0 ™ 104 207 - - o 67.98
Condanser Air Removal & Pamiog o 0 T
Cycle Makeup Dermin Water 4t o 7 51 .
Cycle Makeup Demin Waar - RCA H 4 " o 150 1 w84
Cycie Stanyp - 1 7 - 1 - 222
Cycie Startup - RCA 15 N H 39 10 &6 8% 431 75K 396
Oiesel Jackei Coolant 1 z - = 613
Oiesel-Ar Cooler Coalant 3 ] [ a =
EDG FQ & Compressed Air & Exhaus! . Y > . 5 s % *® -
EDG Lube O3 - . o o o 4
EFP-3 Compressed and Staring Ar g - 1 ] 10
EFP-3 Fue: Ol Transier 0 2 15 15
EFPB Sump Dischame: ] 1 7 7
Emenmency Feedwalar 5 : E] 59 - - - .
Emergency Feedwater - RCA 8 2 7 15¢ “ 2m 1646 - - . - 66.591 2313
Exiraciion Steam s - — - s o o 2916
FW Healer Relef Vents & Drains 3 . a - o ° s 1225
FW Heater Reief Vents & Orans - Conl “ c 2 3 * o £ 366 . - - 14864 1225
Feedwaler 85 7 s - - - 2108
Featwater - Insuiaiaa 35 : a0 4 - - 1222
Feedwaler - Insulaled - RCA bl - - 51 344 . ° - E-EL] 1944
Feedwaler - RCA 1 - - - 23243 aat
HVAC Mise Qulbidgs 12 8 2 u . -
LP & HP Feedwaler Drains & Venls 146 o % 158 - 5048
LP & HP Fesawaler Drains & Vents - Cont 165 - .- - 7 st 468 - i arza
Liquid Samping - Cont 55 2 - [ % 2z - "s 128 12,008 1555
Liquid Samping - RCA - L] - 1100
Lube O - s - —
Main & Retest Steam 54 i - - . 2230
Main & Raheal Staam - Cont i ] 9 - aat 3088 o sz5.017 13087
Main & Reheal Sieam - RCA [ 2 E) 226 9,187 275
Misc Turbine Room Steam Drans - - . ] 4 - - 132
wisc Turtina Room Sieam Drains - Cant 152 2 [ ] 58 ) 6 - ta0s 7,049 4076
NitrogensHydrogeniCarbon Dicide 2 ] . 2 - -
Nuc Serv & Diacay Heal Sea Water ] a0 o - 1172
Nuc Serv & Decay Heal Sea Waker - Conl s R - . n ” 511 - 3,00 3% 155,331 1587
Nuc Serv & Docay Heal Sea Wala - RCA a2 3 10 2% a9 343 3 2504 - 1882
RC & Misc Waste Evaporaior 204 ko] 16651 1561 4709 wat
RC & Misc Waste Evaporato - Insulated El 2 2 1 2 - 27 1780
Screan Wash Water = - - £ 989

TLG Services, Inc,
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Decommisnioning Cost Analysis Appendix C, Page 6.of 13

Table C
Crystal River Nuclear Plant. Unit 3
DECON D issioning Cost
(Thousands of 2005 Dollars)

Ofl-5Ha LLRW NRC ‘Spent Fusl Site Processad Burial Volumas. Burial /
Activity Dacon Removl  Packaging Transport Processing Disposal  Other Tots Total Lic.Term  Mansgement Restorstion Volume Class A Class8 ClasaC  GIGC  Processed  Crat
Index Activity Dascription Cost Cost Cotts Costs Costs Costs _ Costy _Contin: Coxts __ Costs Costs Costs Cu Feet  Cu.Feet Cu.Feet Cu Fest Cu.Fest  Wi.Lbs

Dusposal of Plant Systams (conknued)

241558 Sew & Spray Waler - . 0 E . 3 - - - 98

201560 Sad & Speay Waler - Cont 7 3 a 184 - - 814 0 o 33,004 2024

221561 Seal & Spray Waler - RCA L : 3 = ) 158 156 83 . 381 2382

221562 Secondary Crcle Sampling = 3 2 n . - s 622

2215563 Secandary Cycle Sampang - Conl 1 [} s 3 16 [ 80 . 2419 88

231564 Secandary Cychs Samping - Conl - Ins H 2 1 < 5 20 a0 6

22.1565 Secondary Cycle Samping - Insulated - 1 € - . 18

221566 Seconaary Sarv Closed Cycla Cooing o 22 167 187 - E 1978

28,1567 Tufo Biog Sump & Oity Waler Separator 14 2 7 7 pr}

2a.1568 Tubine Generstor Seal OF 1" 1 2 2 821

2a1568 TVuibine Gland Steam & Drains 2 12 [ ° 391

221570 Turbine Lube Ol - E<] 5 ET » - 1407

221571 Wasie Drumming 0 Rt 1 1 1 ] 3 51 N w 43 4710 701

221577 Wasie Gas Disposal 246 21 15 2 162 163 - 268 1087 1.067 1776 B7S 141,397 12,646

2315 Towls 597 3.898 108 21 4.985 595 . 2080 1255 10,900 1,688 sese Az 2471386 134516

2a16  Scatlaidingin support of decommissoning - 689 g s Il 3 4 ar: 973 84 £ 321 572

281 Sublota: Period 2a Acthnly Casts 1182 16448 9654 3.496 6280 17.454 65 B2 Tas00 71945 888 63600  43.285 2608 517 7458098 216745 2149

Penod 23 A0 ional Cosis

2221 Cune Suchavoe (exciudiog RPV) - 7% - 20 998 . - = 2

2222 RVCH Segmentation and Gisposal - 127 € 1 1693 1893 - 2097 - 220.490 2200 L1

za2 Sublotal Period 22 Additiana) Casts - 1,928 1 511 2591 - 2097 - 220,490 2,200 88

Pena 2a Collateral Costs

2231 Process liqud waste 158 & & e 188 46 . - 1.22¢ - 159.329 @

2032 Soal ool allowance 188 25 90 - 9 .

2233 Spent Fuel Transter - 3.400 510 3810 2m0 e

2234 ISFS) Capim Expenditures - 11333 0 1303 13,033

2838 Flonda LLRW lnspeciion Fee - . - 242 2 266 266 -

23 Subotai Parwoa 2a Collateral Costs. 159 188 & 3 3N regTs 2447 0287 1.28 18.043 € 1.228 159,329 222

Penod 2 Panod-Depandent Casis

2341 Decon suopies a 15 78 =

- - insurance - 72 a1 ke

2a43  Property faxes 484 saz PXE] 532

2344 Meahth physics supplies - 1,316 20 1645 1645

2345 Heavy equipmant rental - 2228 EE) 2570 2570

2246  Disposa ol DAW generaied & 54 83 " 615 515 4961 91478 1121

2247 Plant energy budget = 150 226 LRE] 1730

w48 NRCFeed - 151 as 49 496

2249 Emergency Planng Fees - 621 63 eae 8%

22410 Uiy Sile Indwect - 252 79 2908 290

22411  Spent Fuel Pool O&M 147 112 5 1.129

22412 Radwasle Processing EqupmentServices - 255 38 203 = -

22413 ISFS! Operabng Costs . 104 6 18 19

23414 Secunty Stafl Cast . . - 2518 318 2897 2807 oo

22415  DUC Siat Gost . - 15,900 2385 1s2ec 18.285 218,01

22416 Uikt Slaff Cost .72t 2958 2675 22678 425383
Sublotal Penod 2a Penod-Depenaent Casta & 3581 & 54 33 50148 7980 62241 5877 1897 2 o 4,565 5 o 91478 1121

2at TOTAL PERIOD 23 COST 1402 20253 9912 38% 6243 2013 ES4w @I 156779 135691 18,881 2207 62800 55957 3834 517 - 7929690 280288 747348

TLG Services, inc.
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Fable C
Crystal River Nuclear Plant, Unit
DECON D issioning Cost Estimat
(Thousands of 2005 Dallars)

G Sim
Activty Oecon  Removal Packaging Tramsport  Procassing
Index Activity Description Cost Cost Costs Costs Costs
PERIOD 20 - Site Decontamination
Penad 2b Drect Decommissianing Actvibes
Disposal of Plant Systems
25111  Chamical Clearang Steam Gen - Cont © ] 1 u s E'] = 151 o s s 466
25112  Chemical Cleaning Steam Gen - RCA 15 ] 1 4 ? a0 0 188 ° a s 301 .
261,43 Conlamnment Monitonng 2 3 2 2 19 105 108 126 16 . - 1195
2b1.14  Core Floodiog o s @ @ 44 260 992 198 . - 2030 -
26115 Decay Heal Closed Cyde Cookng 248 21 52 59 212 218 1361 — 6466 1175 7.046
25116  Decay Heal Remavat 283 225 40 2 I 5a8 a2 1078 4144 2667 4031540 8775
2117  Domesic Waler 2 - ° 4 33 kXS =
20118 Domestic Walar - RCA 4 1 2 " o " 113 RTE] 525 21339 1.086
2119 Eloctaca: - Claan 408 - . . 61 466 4 o 13.208
251910 Elecincal - Contaminaled 304 & 2 3 7 165 s e 4175 m 179.502 11.486 .
251111 Elecinca - Decontamnated co000 a8 172 2809 1208 7646 7046 416% . o 68.474 o
b1 112 Fire Service Waler 2m 30 28 2 727
261113 Fim Sarvice Woter - RCA ] 2 651 192 1233 1239 7426 289,375 9,564 -
5.1.1.14  Floor & Equip Drains - Aux & Reac Bidg - 5 & 5 5 o 30 1060 180 - 7 22 - - 24900 1579
261115 HVAG - Ausiiary Bidg 183 7 2 37 0 "z a0 708 1800 190 - 171380 429
25,1116 HVAC - Clean Maching Shop 5 1 [ - 5 185 .
2b1.1.17 HVAC - Control Complex ] 4 » 2 822
26.1.1.18 HVAC - Diesel Gen Bidg - T 5 s - s -
20.1.1.19 HVAC - Fire Pump House: = o 2 - - - . .
261,320 HVAC - Hot Machine Shop = 1 2 “ 3 . 15 % e 485 1 s . 204856
251121 HVAC - Intermeaiate Bicg 3 9 14 21 ) a7 279 1548 129 - Ta3az
261122 HVAG - Mainienance Suopon 4 1 s 5 g s a . .
.1.1.23 HVAC - Office Biig 5 > 1 s - s
251124 HVAC - Reactor Big 345 12 k14 643 bl 209 132 1322 7,035 384 - 218318
261125 HVAC - Turbine Bidg - - - . 2 3 ” = = = s
261.1.26 ICI Instrumentsion = s LA & Y] 210 210 - 185 287 - 1,190
251127 indusirisi Cooler Wates z B o 5 3 » % . . . .
251128 inqustial Cooler Water - RCA 131 3 0 2m2 £ 428 428 - 2320 - - M2z
e ormed Insirument & Station Seevice Ax . - . 8 ] - &2 - - 1884 .
201,130 Instrument & Stadian Service Aw - Conl = 6 10 as n s7 0 108 495 241 - 50635 3368 -
Instrument & Statian Servica Ax - RCA 2 ] 184 b am 410 2012 - are 5.095 .
2n1132 Leak Rale Test - Cont . = 3 8 2 a0 22 ficd i Ev 1m - 210 1843 -
s -—u Leak Ruie Tesl. RCA - B a 8 28 175 178 945 - . 3,385
261134 Liquid Wasie Disposal s L] o 63 218 <80 622 2650 25650 238 2375 - 202,858 e
21135 Makeup & Purifcation ) a 170 265 209 1120 1140 1.881 1214 o 199,536 12,184
261136 Mukeup & Punhcaton - insuted s 8 k3 63 50 269 263 348 . 41216 >
20,1137 Nrogen/Hydrogen/C aban Diowde - Cont . - 1 4 12 a 43 %1 a0 5 o 6627 .
20.1.1.38  NirogerHydrogen/Carbion Diawida - RCA - ~ 3 5 2 14e 144 644 . %15
| Nobie Gas EMsent Mcnionng - Cart - 1% 1 6 9 k4 4 a1 n a2 - 6624 .
251,140 Nobie Gas ENluent Monoring - RCA o 1 a s 2 ko 52 - 6172
e .. Nug Serv Closed Cycle Cadling - Cont 51 36 ] ™ 412 362 247 217 8430 1871 519.414 .
25,1142 Nuc Sewv Closad Cycla Conling - RCA an b & 1.426 28 28 2248 15611 - - 2 833,987
251143 PASS Containment Mondonng - Cont = [ 9 1 . 3 1a 14 0 7 o o o 1
2b.1.144 PASS Contanment Moriloxing - RGA ? 1 2 s n 9 120 - - - 5.207 -
201145 Post Accident Samgling - Cont ) 1 2 2 1 " 58 - a7 61 . . - 8995 649
2b.1.146 Post Acciden Sampting - RCA 2 [ 1 2 L] 5 51 237 - - 9629 520 .
2b.1.1.47 Post Acodeni Ventng - Conl 1 3 2 n 15 85 E] 239 L3 17.545 35
2b.7.148 Post Accden! Ventng - RCA 9 [ ' 5 5 29 182 - - 5581 -
28.1.1.49 RB Penetration Cooling - RCA 1 4 () M 205 - 9850 - 36,005 o
201150 RCPLude O - Cant o 0 4 2 2 1 P a . 2081 5
257151 RCPLude Ok - RCA o 5 1 0 0 s . - 2,361 6%
" Radwaste Demineralizec 20 2 13 18 2 ] ] 138 76 - 1234 -

TLG Servicas, inc.
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Table C
Crystal River Nuclear Plant, Unit 3
DECON D issioning Cost E:

(Thousands of 2005 Dollars)

NRC Spant Fust Site Procesced Burial Valumes. Borml 1 Utility and
Uc.Term. Management Restorasion  Volume ~Ciags A Claxs &  Clasa G GICC  Processed  Crat  Contractor
Manhours

Activity Decon HAemaval Packaging Transport

index Activity Deseription Comt Cout Costs Costs Costs Costs Costa Cu.Fest Cu.Feet Cu Fest Cu Fest Cu Fest Wh_ Lbs. _ Mashours
Dispods! of Prant Systams (conunued)
20.1.153 Reac Bidg Présture Sensing & Test - 2 2 . 55
25,1154 Reac Bidg Pressure Sensing & Test - RCA - 2 [4 67 223 - - 11905 573
20.1.155 Reacior Buiding Spray - 187 Ll ” 548 1943 219 - 15773 4758
25,1156 Relueling Equipment - 108 - £ 590 asc - 76479 3295
21157 Sewaga 8 - W - - N 282
20.1.1.58 Waste Gas Samping - H 14 128 142 58 19604 1330
251,159 WelLayun/N2 Blanketing = ) 1 2
25.1.1.60 Wet Layuo/NZ Blankeling - Cant - s [ 1 - 1628 145
201,161 Wet LayuyN2 Blanketing - RCA - o7 &1
211 Totms sa? 8786 I 9% o7  1a7ST 13260 6040363 268.28¢
2012 Scafolding ia suppen of decommissiaming 62 k] [ L a m 121€ 1218 980 43 49014 29,485

Decontamination of Site Buidings

20,131 Rescior 745 810 97 228 1165 a2 3.94¢ — 2260 A4S0 897,871
132 Auikary Building o 5 2 s5 - 225 91z 913 497 1,683 207,306
0133 Intermediate Bidg 54 32 s - * a2 20¢ 205 208 409 49,092
25134  Macnine Shop - Hot 4t 13 4 - 3 % ES) 13 3 3 31388
20135  RVCH Skraga Buiding 3 2 ¢ 1 - 2 3 u r 2 a1
20,138  Rad Molensis Storage & Procassing Bidg ] 12 - 21 8 8 - 198 19770
213 Towis 1,134 813 10 g E2] 1.401 1223 5287 529 3004 11274 1.208.601
21 Sublotal Penud 20 Aclivity Costs 2061 10467 80 1112 Tan 4148 6489 36043 35004 978 21741 24592 7.297.958
Penod 7b Adationat Casts
221 Asbesios Removal Propram - 28 - - % 291 500 500 9.150 220
2 Sublotal Pannd 2b Addilional Costs - 2 - - s 293 500 500 9.150 340
Penod 2b Caltateral Casts
W31 Procsss liud waste 68 6 51 o9 240 1222 1908 296.661 155
32 Smak ool aowance 19 29 213
W33 Spent Fuel Transier 8700 1.005 7.705 7.70¢
2034 'SFS) Capitas Expenditures - 1433 2350 15481 16,483
2035 Flonda LLRW Inspecion Fes - . 10 a0 128 18 . .
23 Sublotal Pesiod 2b Coliaterst Costs ] 100 146 s 6o1 2123 3454 25965 1% 24188 1oe 206 661 158
Periad 2b Period.Dependent Coals
v~ Decon supplies 689 72 881 -
2542  insurance - - 1.361 136 1499
Proparty taces - 7.203 29 8022
Heallh. physics suppies 472 2358
Heavy equipment renial - 642 4925
Dispasal of DAW genersied w kel 505 146 an 5015 120.5% 1471
Plant enargy budget - . 2262 19 2801 2601 .
2548  NRCFeas asa 3 £
__ . Emergency Planning Fees. . 119 1312 i -
26410 Utiity St indicact 4667 700 5367 5,367 - -
26611 Spent Fusl ool O3M 20 2150 - 2,50
2412 Radwasie Processwg EqupnewSanices . 485 73 558 558 -
0413 ISFS! Operabing Casls - 197 30 22z - 22
20414 Security Stal Cast - 2845 517 4422
415  DOC Stalf Cost - 29.160 4374 335
2b4.16 Uty Stell Cost - 36.147 5422 41589 2 - .
w4 Subtotw Period 2b Pariod-Dependent Cosls ) 6168 B m 505 89340 14258 191.180 3.689 8015 12053 1477
EX) TOTAL PERIOD 26 COST 2818 16854 7 1240 1.018 5530 110,678 26307 ITaE 144608 2T £ 124241 31107 19t TI24280 554331 133180

TLG Services, inc.
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Table C
Crystal River Nuclear Plant, Unit 3
DECON Deconumissioning Cost Estimate
(Thousands of 2005 Dollars)

OftSum | LLRW HRC Soat Fual ke Procested Burial Volumes Bucial |
Activiry Dacon Removal Packaging Transport Processiag Ditpotsl  Other Total Tots Lic.Term.  Mamagement Restorstion Volume Class A Clase8 Class € GICC  Processed  Cralt
Index Activity Description Cost Comt Costs Costs Costs Cos _Costs  Contingency Costs___Costs. Costs Conts Cu.Feet Cu.Feet Cu Fest Cu Fret  Cu fest Wi.Llba _ Mamhours
PERIOD 2c - Decontamination Following Wt Fusl Starsge
Periad 2¢ Direct Decommissioning ACivties
2611 Remave spenl fus racks 283 2 8 58 - 530 - 208 128 1283 2534 271303 £
Disposai of Plant Systems.
2c1.21  HVAC - Fuel Hangiing Area - 70 4 B 261 16 - 88 552 552 25851 122.597 4.212
2122 SpontFuel Cooting an 254 n 4 200 02z - 21 1445 1445 2180 231.247 10.058
212 Tomts mn a2a 2 59 60 48 09 1997 1907 5035 353,844 14.330
Decontaminaton of Site Buikiings
20131 Fuel Handiing Area {Aus Bidg) 590 519 2 54 00 115 - 524 2225 2225 - - 4378 1380 . 315061 31,250 -
213 Tatas 590 518 2t 54 400 ns - 24 2225 2225 - - 4376 1.380 - - 315061 31,290 -
2c14  Scatoxsing in support of decommissionng 72 2 1 E 1 . a7 243 23 - . 196 w0 9803 5893
2c1 Subtatal Penod 2c Actviy Costs 1148 1142 138 73 880 54 - 1278 5748 5748 - 9607 5569 08,51 52.5m
Period 2c Collatoral Cosis.
2c31  Process liquid waste 24 101 az . 483 - m 864 64 - - . . 1353 207.965 118
2032 Smab tool alowance u - - - - 5 E] 39 - - -
2633 Decommissioning Equipment Disposion . . I az 508 k) > 24 925 s - 5000 AT 303507 738
2634 Flonda LLRW Inspection Fae - - - - - 8 s 5 53 - - -
23 Subtotal Period 2¢ Coltalerai Costs o EN 17 8 508 s61 8 5 1,88 1.881 s 6000 an 1383 510972 856
Period 2¢ Period-Dependent Casis.
241 Decon supplies Y - - - 5 2zt 227
Insurance . e 3a a2 a7z
Property taxes. 1534 153 1687 -
Health physics suppies 37 — . 464
Heavy squipment rental 1.205 81 1388 1,388
Cispasal of DAW generatad. 2 10 138 a0 22 22 1.643 32931 09
Plant energy bucgel 51 39 390
NRC Fees 241 24 266
Pianning Fees - s 7 ] &2
Uiy Ste Incicect - 103 1188
Radwaste Processing EquipmentSernces 5 m - 314
ISF51 Operaking Costs 5 55 a o4 B4
Sacurty Stalt Cost 1082 162 1264 43424
DOC Swalf Cas . 5:608 1 6447 76,857
Uty St Cosl - 7.59 1138 - - - . 157.557
Sublozal Penaa 2¢ Perioa-Depenaant Gosts 18t 1877 24 " 138 21130 146 . . 1643 22831 403 271e3
260 TOTAL PERIOD 2¢ COST 1393 2,755 3 arr r.a87 1681 8260 4s62 078 0814 148 - 15607 TE0S 1383 449953 53761 27TEM
PERIOD 2u - Licenss Tarmination
Period 26 Direct Decommissianing Acivites
2e11  ORISE confirmaiory survey . . 118 * 155 158 =
2612 Terminwe icense a
261 Sublotsl Period 2e Activity Costs - . . - 119 £ 155 155
Penod 2s Additional Coss :
2021 Licansa Temination Survey - - 5601 1680 7281 7.281 - - - - 5 . 147.228
202 Subtotal Perioa 2e Adddioral Casts . - - 5601 1680 7280 7.281 . . . - - . . . 147.228

TLG Services, Inc.
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Table C
er Nuclear Plant, Unit 3

Cost Esti
(Thousands of 2005 Dollurs)

Document P23-1518.002, Reo. 0
Appendix C, Page 10 of I3

Activity
Indax Anha DIKTM 5

Penod 2¢ Collasaral Cosis

2031 DOC siall relacaion expenses
2€32 1P Capuan Expandiures
2e33  Flonda LLRW inspechan Fee

263 Sublotal Penod 2e Collsieral Casts
Perioa 2¢ Penod Dependant Casts

%a41  tnusance

2es2

Property taxes
2043 HaAIN PWECS Scpphes
244 Disposal ol DAW gendrales
2e45  Planl enemy budgel
2045  NRCFees

Emergency Planng Feas
2ead Uty Site Ingirect
e« ISFSIOperang Gosis
20470 Securdy Stall Cast
2e411  DOC Staif Cast
204712 Utiy Statl Cast

Sublotal Periad 2e Penod-Dependent Costs

2e0 TOTaL PERIGD 26 GOST
PERIOD 2 TOTALS

PERIOD 35 - Sie Restoration

Pencd 3 Direct Decommissianing Actvilies

Demolition af Remainng Site Buldings
5111 Reacior

35112 Auskary Buiding

3113 Coatrat Complex

30.1.14  Diesel Generator Bidg

115 EFW Pump Buitng

W16 Fink Pumphouse

117 Intake & Discharge Siruchures

3318  inermediale Bldg

3119 Machine Shop - Cold

381110 Muchine Snop - Hot

361111 Msinlenance Suppon Bidg
81112 Wisc Yam Structures & Foundations
w1113 Outage Suppon Bidg

301114 RVCH Storage Building

351115 Rag Malenals Storage & Processing Biy
1116 Rusty Bldg

351147 Turbne Buikting

351 1.18 Turbine Pedesial

351118 Warenouse Bicig (Masnt) Mazzanune
301120 Fue) Handing Acea (Aux Bidg)
ELARY Totais.

Site Clossout Actvilies
312 Remove Rubb

38313 Grade & landseape site
314 Finairepanio NRC

TLG Services, Inc.

Cantingency

Totat

Bural f
v Processed
Cu Feet  Cu.Fest Cu.Fest Cu. Feet Cu.Fest Wi lbs. _ Manhours Manhours

Unility andt
Cran  Contractor

173
450

175

4267

a2.830

1219

1531
125
190

AR

74
o 2a 081
. 56,731
o 84,708
74 765,531

147.302 165,531

835682 2522200

2026
316
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Table C
Crystal River Nuclear Plant, Unit 3
DECON Dx issioning Cost i
(Thousands of 2005 Dollars)

Off-Site LLRW RRC Spent Fuel Site Processed Bunial Valumes Burial/
Activity Decon  Removal Packiging Transport Processing Disposal  Other Touad Totst Uc.Tarm.  Management Restoration Volume Class A  ClassB Clans C GTCC Processed Cf

index Activity D.lclim' Cont Cost Costs Costs Costs Costs Costs c_nm Costs Costs. Costs. Costs. Cu. Fest Cu. Feet  Cu Fest Cu.Feet Cu.Feet Wi Lbs Manhours _Manhours
kLA Sublotal Peniod 3b Activity Costs 12.043 165 183 14.038 190 12.850 194 629 1.560
Penod 3b Additional Costs
321 Inake & Dischame Sinscture Coflerdam — . " =
022 Cancrela Ceushing 364 - 7 55 426 426
.23 Fiting Range Clasura . . 9 750 50
3b.; Sublotat Penod 3b Addilronal Costs 138 - 7 205 s 6.795
Period 3b Cokaterai Casts
i Small 100| @lowance 108 16 — 125
37 SpentFusl Transier 0 613 oo -
3 Sublotsl Panod 3b Coliateral Cosis. nm 3 125
Panod 3b Period-Dependent Casls
Avé1 Insurance 81 —
642  Property taxes 121 1328 968
W43 Haavy squipment reniai ara1 569 4380
b4 Plal energy budgel B 105 x B .. =
4S5 NRC ISFS| Fees - 296 40 - 435
3648  Emergency Planning Fees n 1 - 158
3o4T Weility Site Indirect - 530 T8 808
3648 ISFSI Operating Costs - s = -
3m48  Secury Staif Cost - o= - 1.086 =0 - $4.649
3L 410 DOC Sialf Cast 10.886 1833 - - 12518 129.266
3411 Usity Stal Cost - 6028 904 - 1.940 4,988 - na.yo
364 Sublatal Period 30 Periog-Dependant Costs. 379t - 21.703 - 509 5.088 23,434 - 7619
3b0 TOTAL PERIOD 3b COST 17.307 22408 5827 45543 798 5.700 39,044 20424 9,179
PERIOD 3¢ - Fusl Storage Operationa/Shipping
Period 3¢ Dvect Deconwmissioning Actiies
Period 3c Collaleral Costs
3c31  Spent Fuel Transier 4267 B40 +.807
33 Sutiotal Penod 3¢ Collawrai Cosls. . 4267 Ba0 4907
Pariod 3¢ Perad-Depandent Costs
34 Insurance - - 13,066 1307 14372 14,372
3ca2  Property laxas - . 5300 530 583 5830
3c43  Plant energy budgel . 948 142 1088 1,088
3edd NRC ISFSi Fees B - 8408 B4l 7050
3cas Emaergency Planning Fees = 2764 278 3040
3cd8  Uniity Site indirect - a 2443 86 2309
3c4T  I5F5I Opsrating Costs . o 2062 09 2371 -
Jcd 8 Secunty Stalf Cost - - 14.941 2,241 17,182 509,700
349 Hility Stalt Cost - - 27696 4154 31,881 556.864
o4 Sublotal Penod 3c Penod-Oeperdent Catts - 75627 9967 8559 1,156,564
3c0 TOTAL PERIOD 3¢ COST . 73393 10807 90500 90.500 . 1,156,564

TLG Servicas, inc
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Crystal River Nuclear Plant, Unit 3

Table C

Document P23-1518-002, Rev. 0
Appendis C, Page 12 of 13

DECON D Cost Esti
(Theusands of 2005 Dollurs)
OtrSke | LLRW NRC Spent Fust ED) Proceasen Burisl Volumes Buratf
Owcon  Removal Packaging Transport Processing Dispossi  Other Total Total Uc.Term. Management Restoration Volume ClassA  ClssB  Clase C  GTCC  Procwssed
Actity Dascription Cast Cost Costs osts Costs Costa _ Coss Contingency  Costs _ Costs Costs Costs Cu.Fest  CuFest Cu.Fost Cu.Fost Cu.Fest Wr.ibw

PERIOD 3d - GTCC shipping.
Panod 3d Oirect Decommvissanmung Actwkes
Nuclaar Steam Supply Sysiem Removal
39111 Vessel & iniemals GTCC Disposal - 300 - 10755 1643 2608 12698 s2¢ 105646
311 Tolas - 00 - 10,755 1643 1269 12698 524 10558 -
341 Sublotal Penoe 3a Acity Costs. - 300 - 10755 1643 1269 12698 524 105646
Period 3d Colaler Casts
331 Flonda LLRW Inspecion Fee - ) ] ,
3 Sublotal Perio¢ 3d Coliateral Costs 1 o 1
Panod 3 Panor-Dependent Casts
34T insurance 20 : 2 =
3642 Propenty laes 1 [ 2 2
3443 Plasenergy budget 1 - 2 B 2
444 MRCISFSiFees 0 1" n
3045  Ememency Planung Feas 4 [ 5 5
3d45  Utikly Site Indirect Pl 4 4
347 ISFS) Gperating Costs - 3 . 4 4
3448  Security Slat Cost 2 : » L .
3048 Uty Stall Cost 2 € 48 = 82€
a4 Sublolat Period Jd Penod- Depender Costs 107 121 a EE2)
EXT TGTAL PERIOD 3d GOST 00 10.785 108 1ese 1282 12.608 122 524 0564 1736
PERIOD 34 - ISFSI Decontamination
Penad 3e Drect Decommissiafing AcuvEes
Period 3¢ Addivonal Cosis
de21  ISFSiLicense Terminabon 52 6 1 800 1338 an 208 - B4.8ST 5182
ez Sublotal Perod 3¢ Adgeianal Costs 52 3 1" 8 900 1339 47y 2842 - 84.297 5182
Penod Ja Callateral Costs
3e3]  Smalllool alowance - 1 - 0 : 2
3832  Florida LLAW Inspection Fee . - ] 1 ] 2
33 Sutmotal Pariod 3¢ Collaleral Cosls 1 [l . 1( 10
Penad 3¢ Penod-Dependent Casts
Jed1  Wsumnca 158 i m -
Jed2  Property taxet 8 1 9 °
3e43  Heavy eauipment renial an n 2% 25
Jed4  Prant enery budget 3 6 a ]
3845  NRCISFS(Fees I ] 8 s
3ee6 Uity Site indirect 2 . 3 Ell
3647  Security St Cast - 50 " 04 104 2630
Je48 Uity Stad Cast - 2% 4 340 M0 5877
a4 Subiokal Pencd Je PanodDepandant Costs 217 65 125 1631 2.507
300 TOFAL PERIOD 3¢ COST 52 287 1" 4 900 2042 %97 3894 3,895 3.915 B4.9BT 518 12,067

TLG Sarvices, inc.
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Table C
Crystal River Nuclear Plant, Unit 3
DECON Decommissioning Cost Estimate
(Thousands of 2003 Dollars)

— e

Off S LLAW NRC Sper Fuet Site Procested Bunal Volumes Buriad / Unidity and

Activity Decon Removat Packaging Transport Processing Dlsposal  Other Totat Tots {ic.Term. Management Restorstion Volume ClaasA ClaassB  ClaasC  GICC | Procassed  Craft  Contractee
x Activky Desce Cost Cost <

osts. Casns Coats. Costs _ Costs  Contingency Costs  Costs Coma Costs Cu.Feet CuFeet Cu Feet Cu.Fest Cu.Fest Wi lbs. _Maahours Manhours

PERIOD ¥ - ISFS! Site Restormion
Penoa 31 Direct Decommisskaning Activibes

Pariod 3f Additiona Costs

A2 ISFSiDemoliion . il s - . E} 205 1040 . 1.040 ° . . . . . 2848 150
u2 ‘Sublotal Penod 3 Additonal Costs. - 97 - - . ] 205 1040 - 1.040 - - - - 2844 160
Period 3 Collateral Costs
331 Smak lool allowance - 2 - - o 2 - 2 a =
33 Sublotal Period 31 Caliateral Cosls - z . s 5 B o 2 2 B B
Peiog 31 Perios-Deperdent Cosis.
HAT losurance - . . - - . - . . . . R
342 Propery taxes - - - ~ . - -
343 Heavy equipment renal - " . - n 5 - L - .
344 Pranl energy budgel . " 3 E B 2 - - >
345 Umity Site Indirec: 12 2 " - ™ -
WA Secunty Statf Cost - - - - a5 T 2 - 52 e
AT Utikty Stal Cast - - 14 20 154 . 154 - 257
£ Sublotal Perod 3f Penog-Dependent Casts - 4 . 22 a 244
ET TOTAL PERIOO 3 COST - 812 264 249 1,386 - 1.38€ 2844 4531
PERIOD 3 TOTALS 52 18.466 3t ] - 11855 104716 1938 154148 13497 101,604 30.044 . 2916 - 524 190543 209450 1434077
TOTAL COST TO DECOMMISSION 8476 60.87S 1162 5653 1971 a3 e2211 98,567 448,756 180374 43538 203944 101672 10.908 517 S 19482BB0 1046490  4.529.407
froTaL cosT WITH 12.29% $668,668 Drousands of 2005 dodars
TOTAL NRC LICENSE TERMINATION COST IS 56.51% OR: $448.756  thousands of 2005 GoBisrs
PENT FUEL MANAGEMENT COST IS 26.98% OR: $180374  thousands of 2005 dodlars
BONNUGLEAR DENOLITION COST (S 6.51% OR: 543538 thousands of 2005 doflers
[TOTAL PRIMARY STE RADWASTE VOLUME BURIED: 113,098 cubic feet

GTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED: 524 cubic feet
roTAL SCRAP METAL REMOVED: 7708 tons
FOTAL CRAFT LABOR REQUIREMENTS: 1,048,433 man-hours

End Notes
fa - indicates Il this aciity not Charged as decommissKng expense
a.- indicaies thal this actwiy periommed by decommiasioning stal.

Q.- ingicates thal this vaue 15 less Man 6.5 bul 18 non-zero

2.cell contsining * - * xiscates 3 zeso value

LG Services, ine



Crystal River Nuclear Plant, Unit 3 Document P23-1518-002, Rev. 0
Decommissioning Cost Analysis Appendix D, Page 1 of 14
APPENDIX D
DETAILED COST ANALYSIS
SAFSTOR
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Crystal River Nuclear Plant, Unit3
Decommizsioning Cost Analysis

PERIOD 12 - Shutdown through Transition
Penod 1a Direct Decommissioning Actvibes.

1ail  SAFSTOR site characterizalion survey
1at2  Prepare preiminary decommissioning cost
1853 Nalification of Cessalion of Operabions
1214 Remoave fus & source matris)
Notification of Permanent Defueiing
Deackvate plank syslems & process waske
Prepare and submit PSDAR

Raview plar dwys & specs.

Pertorm detaled rad survey

Estimate by-product inverkory

Pertorm SER and EA
Ferform Slle-Speciic Cost Study

Specifications
121161 Prepare plant and faciitiea lor SAFSTOR
121162 Plant systems

121965 Faclity and sie dormancy
12116 Tow

Detailed Work Proceduras

121171 Plant systems

121172 Facilty closeout & darmancy
12117 Tow

12118 Procure vacuum diying system
12118 Drain/de-energize non-cont, syslems
12120 Drain & dry NSSS

18121  Drein/de-energize contaminaied syslems
12122  Decon'secure contaminated systems
1at ‘Subtotal Period 1a Acowity Costs

Period 1a Collateral Costs

1a31  SpentFusl Transier

1232  ISFSICapital Expenditures

1231 Florda LLRW Inspecton Fee

13 Sublotal Period 1a Collateral Costs

Penod 13 PariodDependent Costs
1adt  Insuance

1042 Propeny taxes

1243 Huath physcs suppiics
Tad4  Heavy equpmark s
1245 Disposal of DAW ganirated
Tadf  Planl snergy budgel

1247  NRCFeas

1ad8  Emergency Pranning Feas
1a49 Uity Site incirect

18410 Speni Fuel Poot OAM
12411 ISFSIOperating Costs

TLG Services, Inc.

Removal Packaging  Tra
Cost Costs

Crystal River N
SAFSTOR D

Table D
uclear Plant, Unit 3

Cost E:

{Thousands of 2005 Dolkars)

Document P£3-1518-002, Rev. 0
Appendiz D, Page 2 of 14
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Table D
Crystal River Nuclear Plant, Unit 3
SAFSTOR D issioning Cost Esti
. {Thousands of 2005 Dollars)
Of-Sike LLRW NRC Spem Fusl Site Procassed Bunai Volumes Burisl /
Activity Dacon Removal  Packaging  Transpoat  Processing  Disposal Other Tatad Towal Uc. Term. Maragement Restoration Volume Class A Class 8 Cass C GTCC Processed Cran
[ Descris Cost Cost Coars Costs Costs Costs. Costs. Costs. Costs. Costs. Costs. Cu. Feut Cu Fest Cu.Fest Cu Fewt Cu Fest Wt Lbs. Manhours

Periog 12 Penod-Dependem Cosis (continued)
12412 Secunty Stant Cost - 220 1.688 1688 . 8 58,921
12413 ity Staft Cost - - 20207 3631 3.9 23.239 - . 438,00
a4 Suttotal Period 1a Penod-Dependent Costs. 587 L] 5 = M 3088 4511 36,006 34.597 1,408 . 40d B103 % 486,921
120 TOTAL PERIOD 1a COST 87 € H M s2sm 7810 60.965 39393 21512 - 404 8103 ®  sunan
PERIOD 1b - SAFSTOR Limited DECON Activities
Pesiod 1b Direct Decommessioning Actvities
Decomaminanon of Site Buikdings
ALER R Reactor ™2 %6 1.098 1,098
10112 Aukliary Buiding o 128 ar4 an -
10113 Fual Handing Aren (Aux Bidg) §719 290 03 869
18114 Intermediate Biog 51 % i i
18115 Machine Shop - Hot 38 19 B 58
15116  RVCH Storaga Builting 1 z 5 5
15117  Rad Maleriats Siomge & Processing Bldg 24 12 £ £
w11 Totals. 838 2517 517
w7 Suntotal Penod 16 Activly Costs. 1.678 838 257 2517 . . 48,883
Pencd 1b Addibenal Costs
™21 Mixed Wasle = - 22 &4 273 1,299 1209 2 2,160 . 1540574
1522 Hazardous Waske ' [} 2 - - 3 3 74 =
2 Subotal Period 1b Adaitional Costs 23 48 m 1.302 1302 4% 2,160 1540574
Penod 15 Cokaterai Costs

Decon aquipment 720 108 828 828 - . .

Process finuid wasta 120 4 “ 241 31 8 578 - . . - 822 103.582 182

Smal 1ok Blicwance EL] 4 z 32 -

Spent Fuel Transter - 600 90 %0 - —

1SFSI Capital Expancitures. - 2.000 30 2300 = 2300

Flonda LLRW inspection Fee c 8 1 3 3 . )

Subtotal Penog 1b Cailataral Costs L=l 2 a2 44 24 2.608 634 443 1.446 2.9%0 8% 103 582 182
Pesiod b Penod-Dependent Cosls.
147 Decon supplies an s o 168 0 840
thd2 Insurance - m 2 235 235
43 Property laxas. s 883 89 a78 78 .
ALEY ) Haaith physics supplies 4 58 292 292 - -
1b45  Heavy equipmant rental B 13 o7 2 s ° .
ALENS Disposal of DAW generaled £l - 1 % 8 a - - 602 12.066 142
1047 Plant anergy budgel s 2% 44 334 E<T) B
RLEE ] NRC Foes 87 7 i T
144 Emergancy Planning Fees. 118 " 126 - 126
1b4.10 Uity Site Indirect - an 2 703 702
b4 Spent Fuel Pool O&M - 1 a 07 - 207
16412 ISFS1 Opacatng Costs - 8 a 2z - 2
16413 Security Statt Cost . a7g E % % o 14,851
15414 Utiity St . 5:09 764 5.857 5,857 - - - - 110,400
04 Sustotal Period 1b Penod-Dapandent Casts 672 e 9 7 5t 7.848 1367 1e2n 9918 358 @ 12,088 48 125251
160 TOTAL FERIOD 1b COST 3190 345 £ ase 2 940 10456 1069 asw 15,182 2248 46 2182 822 1656222 49073 12521

TLG Sarvices, Inc.
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Table D
Crystal River Nuclear Plant, Unit 3
SAFSTOR D issioning Cost Esti
(Thousands of 2005 Dollars)
G She WLRW NRC Spent Fust £ Processed Burial Valumes Burial ! Ukiiity and
Dwcon  Removal Packaging Trampont  Processing  Disposs  Ofher Total Tots) Lic. Terw. Mansgement  Restofstion  Volume  Class A Ciasa B Clasa G GICC  Processed  Crat  Comwractor
Index i Cost Cont Costs Costs Coses Costs _ Costs___ Contingency Comts __ Costs Costs Coans CuFest  Cu Feet CuFact Cu.Fast_ CuFost Wr Lbs.  Marhours Manhours

PERIOD 1¢ - Preparations for SAFSTOR Dosmancy
Pesiad 1¢ Diract Decommissioning Actusies
1611 Prepars Suipoft eubment for s10rage . - - - - "
7612 Instal containment Dressure CQUN. lines . - 4 E2Y 2
3603 Inkern survey poof 10 domancy . ™ 6339
7614 Secure buikiing accesses
1615 Prepare & submdintenim report - 62 Ll T n - 583
161 Subtotal Period 1c Acwty Costs . e 195 207 1485 1485 .09 583
Pariod 1¢ Agaonal Costs
1621 Spent Fusl Pool Isolaton - f— ram 5.900 5:9500
€2 Sutotal Penod 1c Addilional Casts - 9.300 8300
Pefiod 1¢ Gollateral Casts
1631 Process liguid waste 148 53 a ana v . - . Tar2 128786 201
1232 Smal ool allowance ° 2 ° 0 3
1633 SpantFuel Transter - . 630 o
1634 ISFSICapital Expenditwes - o 2300
1635 Flonde LLRW Inspacton Fes - . o 2 - -
13 Sublotal Period 1c Cellaleral Costs 128 2 53 54 200 2990 . 022 128786 201
Fenad 1 Penod- Dependent Casts
1641 Insurance - - —— X o -
1c42  Propery taxes - . ] b a7
1643 Health physics supphes. - o 3 67
1644 Heavy equoment renial - . 3 -
1645 Disposal of DAW generatad . ) ' a 2 - a 102 . 2042 2
1c45  Plan enargy budget - san o 668 558
1647 NRCFees - - 7 74
1648 Emergency Pianing Fess . 18 " 126 128
1649 Uity She indivect . 611 2 703 wm
16410 Spent Fual Poot GAM . - 207 207
16411 ISFSI Operating Costs - - . 2
164,12 Security Staff Cost - 370 56 426 e 18,851
164.12 Uty Stakl Cost . - 5053 754 5857 5857 110400
14 Sublotal Period 1¢ Period-Depsndent Costs . 28 1 9 388 102 . 2042 25 125281
10 TOTAL PERIOD ¢ COST 148 s 54 56 s anm 333 24651 21,306 3348 102 roz2 - 130,828 20765 125838
PERIOO 1 TOTALS EEET] 1,897 14 s ) 1203 maz 14700 04142 75830 22282 2% 1268 1.843 - 1795153 Ay TRARR
PERIOD 73 - SAFSTOR Dormancy with Wet Spent Fusl Storge
Pariod 2a Dirart Dacommissianing Aciabes
2ali  Quanery Inspacion
2812  Semianousl anvronmentsl survey
2213 Prepam repons
2314  Brtuminous mal repiscament - - . o
2015  Mnintenance supphes - 503 ) 29
21 Subtotal Period 2 Actwity Costa .
Perind 2a Coliaterai Costs
2237 Spent Fuel Transter 10.100 —m Jreem
2232  ISFSICaprial Expendtures. s 430 52987
233 Florida LLRW Inspection Fee 2

TLG Services. Inc.
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Decommissioning Cost Analysis

Table D

Crystal River Nuclear Plant, Unit 3

SAFSTOR D

Cost Estimat

(Thousands of 2005 Dollars)

Document P23-1518-002, Rev. 0
Appendix D, Page 5 of 14

Ot Site (RW WRC Spemt Fusl ) Processed Buriai Volumes Bunal
Activity Removal Packaging  Transport Processing [Diepossl  Other Total Totsl Lic Term. Management Rustorstion  Volume  ClassA  CiassB  ClassC  GICC  Proceassd  Crat G
Index ey Cost Cost Conts Cos Costs Cowts _ Costs i Costs _ Costs Costs Costs Cu.Fast __ CuFest Cu Fewt Cu Feet CuFeet Wi lbs _Naohours Manhours
223 Subtotst Period 2a Colisteral Coszs - 8770 5815 44585 3 44582 - - °
Period 24 Period-Dependent Cosis
2241 Inswance - 2,081 28 228 2042 27 -
2842 Propeny tanes - 7328 733 8,060 s5.082 2979 -
2543 Heaith physics supples 253 - 36 16
2944 Disposal of DAW ganerared 2] 5 - 1% E 2 218 - 1817 3zan2 w7 -
2045 Plant anergy budgel - 2455 518 gn 153 1814
2046  NACFesx - 936 24 1.0% 10% -
2347  Ememency Planning Fess - 1623 82 2,005 2008
2248 Uty Ste Indiracy . 1683 252 1,936 808 1127
2849 Spent Fuai Pool OAM - 255 428 328 . 3283
24410 1SF5I Operniing Costs 301 45 5 . 346
20411 Secunty Statf Cost .22 483 1708 1,255 2450 129314
28432 Uity Siaf Cost . 15038 2266 17294 5.808 11.488 . - 331629
2a4 Sublotal Period 2a Perkcd-Dependent Costs 53 2 19 3% 3T 5302 adass ®717 27738 - 1617 212 297
%0 TATAL PERIOD 2a COST 253 24 19 % 781% 11264 po.A26 17.506 72320 1617 2412 27 450,943
PERIOD 21 - SAFSTOR Dormancy with Dry Spent Fusl Storage
Period 20 Direct Decommeasioning Adtivites
011 Quareny inspection
012 Semi-atiwal snvironmentsl survey
2513 Prapara repons
2014 Bruminous roof repiscement . 1045 157 1202 1,202
2015  Mantensnce supplies 186 %2 4,808 4,808
.1 ‘Sublotal Period 25 Adtivity Costs - 4391 1118 8.009 6.009
Period 20 Cotatorsl Costs
2231 SpentFuel Transfer - 70 5520 B 5520
2232 Floriga LLRW Inspection Fee - B2l 2 7 2 -
23 Sublotad Period 25 Collateral Costs - ag24 722 5.547 2 5520
Perod 20 Period-Dependant Costs
2041 Kwance 14599 1460 16.059 15,623 36
242 Propany taxes - 41.151 A0S 45266 38,870 6,396
2043 Healn physics supplies 1936 - - - 424 2420 2420
2p.44  Disposa of DAV generaied 182 148 1.099 00 1668 1,668 - 12372 247.930 2038
2045 Plant enargy budgel - 1.057 159 1216 1218
2046 NRCFeas 7.161 6 7677 7877 - -
47 Emergency Planning Fees. 3,088 309 3,391 . 3397
245 Usity She indiract - 5.543 982 7525 6188 1338 - -
2049 ISF5I Oparating Costs - 2.304 M6 265 - 285 -
2h410  Security Steft Cost 16,695 2504 19,199 951 9.600
20 Uvsty Staff Cost - - 53485 8024 61519 4412 17.107 - -
24 Subrotal Penod 2b Penod-Dapandent Costs - 19% 82 146 103 14E093 19398 168734 127,870 0924 - B 12372 247.930 3038 188789
0 TOTAL PERIOD 2b COST 1,93% 182 1a6 1039 155,604 21239 180350 133,906 46.444 2Im 247.930 3038 48789
PERIOD 2c - SAFSTOR Dormancy without Spent Fuel Storage
Period 2c Direct Dacomnissioning Acthvities
2611 Quartarly Inspection
2¢12  Semi-annusl emronmental suvey
2¢13  Prepare reponts
2c.14  Bituminous roof rapiacement saa o7 748 745
2615 Meimenance suppiies 2383 59 2979 2978

TLG Services, inc.
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Decommissioning Cost Analysis

Table D

Crystal River Nuclear Plant, Unit 3

SAFSTOR D

Cost Esti

(Thousands of 2005 Dollars)

Document P23-1518-002, Rev. 0
Appendis D, Page 6 of 14

O Ska LLRAW NRC Spant Fusi Ske Process: Buriat/ Utitty and
Activity Decon Removal Packaging Transport  Frocassing Disposs)  Other Totad Tota! lic.Term. Managemert Reworation  Volume  Ghss A Processed  Craht  Contractor
Index Activity Cost ot Costs. Cosss Costs __ Costs ? Costs _Costn Cosm Costs Cu Famt__ Cu.Feet Wa Lbs. Manhours _Manhours
21 Sabtotas Penod 2¢ Acrvity Costs - 263 L a7 a7
Period 2c Coliateral Casts.
2631 Florita LLRW Inspacton Fes - 1§ " 18
23 Sublotal Pesiod 2 Calisierl Casts - 15 % 1
Pericd 2 Periad-Dapendent Costs
241 Insuance - 5.800 2680 9,680
242 Propedy taxes - 218% 21 24085 24,085
243 Headnp supplies 1.200 - ° - B 30 1499 1.498
2644 Dispossl of DAW genmied "3 9 ° 6a4 s 86 1033 103 56k 153.624 1882
2045 Pla energy budget . 655 % 753 753
2646  NRCFees 4437 244 4281 408"
2647 Aty Sae indect 3.333 500 233 383
2648 Securly St Cost 5172 776 5.948 5948
2649 Vst Stafl Cost . - 292 3589 7.5 2519 552,600
4 Sublotal Pericd 2¢ Period-Ogpendent Costs. 1.200 13 LIS 64 6822 9232 72232 7.566 153,624 188
0 TOTAL PERIOD 2¢ COST 1200 ) o ° o4 716 9657  m2972 82971 7.568 153.624 2,88 761,20
PERIOD 2 TOTALS 3388 9 2% - M9 205206 az158 /U148 ZeIs 118,764 2165 433.966 s 304083
PERIOD 1a - Reactivate Sits Following SAFSTOR Dormancy
Period 3a Direct Decommissioning Acthvities.
3a11 Prepere prefiminary decommssionng Cost n 158
3212 Review piani dwgs & specs. n E
313 Perform detailed rac survey
End prothuct description - % 21 -
Detailed by-product inventony - 137 21 158 158 1300
Define major work sequence - 792 19 911 911 7500
Perform SER and €A . 321 - an an 3100
Parform Site-Speciic Cost Study 528 ) 807 607 5000
Prepare/subm Uicerrse Terminalon Pran & e s
Recaive NRC appraval of tentwnaton plan
Activity Specificabons
381111 Ra-activate pant & temporary RGeS . ur a9t L] .
381112 Plant systems 440 % 508 456 5 4167
381113 Reacior iniernals s 750 13 3 63 7.100
381114 Reactor vessel 103 9 6.500
31115 Blologca shieid - 3 - 8 81 61
301118 Steam generuors s 9 330 a9 379 78
11T Remiorced e o g 69 5 194 - - .
3n1918 Main Turbine - . 2 3 as @ 40
301119 Main Condensers . . 2 6 a3 4
3011110 Plank siruchues & buidings . - 330 a9 379 - 120
319111 Wasle manugomen . 486 kel 559 559 e
30.1.13.12 Facily & 348 Closeout - " 108 900
300 4200 830 48R e
Planning & Sta Praparations
30112 Prapars dismantiing sequence. - —- 38 292 n 2400
38113 Plant prep. & 1emg. svees 2418 38 2782 2782 -
Jaii4  Design water clean-up system - 14 1o 170 1400
Ja1.15  Rigging/Cont. Cnirl Envipsiiooiing/etc 2.048 307 2355 2355 -
28146  Proae casksfiners & containers 13¢ 1 148 120
TLG Services, Inc.
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Table D
Crystal River Nuclear Plant, Unit 3
SAFSTOR D assioning Cost Esti
{Thousands of 2005 Dollars)
[ LLRW WRC Sper Fust Ske Frocessed Bunai Volumes Burial | Uity and
Decon Remova Packaging Transpot Processing Dispossi  Other Totst Totsl U Tem.  Managament Restorstion  Volume ~ Class A Class B Class G GTCC  Processed  Craft  Combractor
Activiy Cost Cost Costa Costs Costs Casts __ Costs Comts __ Cosw Costs Costs Cufee  Cufee  Cu Fust Cu Fost CuFoet Wr Lbs. Manhours Manhours
31 Subtotal Penod 3a Actiury Costs 1210 1822 13868 3.3m 519 72,701
Period Ja Addtonal Costs
3azi  Site Charsctanzation Suvey 400 3
3z ‘Subtota Pened 3a Addiona Casls 400 73
Period 3a Collateral Costs
33331 Forida LLRW Inspecton Foe
323 Subrotai Period Ja Collateral Casts
Period 3a Pericd-Depandent Costs
Jadr  insrsnce 464 % 511
342  Propany taxes 1.154 s 1210 1270 . - - - -
3a43  Healih physics supplies oo ] a6 E] o o s 5 .
H 4 reniak - - 50 384 384 . - - - -
Disposal of DAW generated € ] el 0 E E] 04 - . L)
Plant energy budgel = 130 993 953 - .
NRC Feas 265 z 2902 282
Uty Site Indirect 1632 25 1877 1877 - - s s .
Secrity Stalt Cast 403 50 61 463 o . 16.164
Unlity Stait Cost 12337 1851 14188 14,188 - o o 268364
Suiiotal Period 3a Penod-Dependent Cost: 587 € H kY] 2887 20.M8 2048 404 8103 L] 280529
30 TOTAL PERICD 3a COST 587 € 1 ET Y 4819 3608 35472 579 404 8103 E ¥
PERIOD 1b - Decommviasioning Preparatians.
Panod 3b Direct Dacommissioning Activines
Detailed Work Proceduras
36111 Prant systems - il 578 57 57 413
0112 Reador miemals 284 40 304 304 2500
113 Remainng auldings 14 21 164 41 2 1350
1114 CRD cooling assembly 18 121 121 1,000
3115 CRO nousings & (€l tubes = 18 121 121 +.000
30116  Incore nsrumentaion 106 8 12t 121 1,000
30117  Reaciorvesss 383 58 a1 il 1630
118 Faosty coseon [ 148 n 7 1.200
119 Missie shiekss - 7 55 55 450
351110 Biologicat shieid 121 ] 146 146 1200
31111 Steam ganerators 488 k] 559 553 4600
a6.1.1.12 Reinforcod concrele 1€ 21 81 - 1,000
351113 Main Yurbine - 2 190 < 190 1.560
354114 Main Condensers 185 25 190 < 190 1.560
351415 Audkary buiding 288 a3 12 208 k] 2730
357316 Reacior building 43 22 208 n 27
Wi Tow 3.40¢ 511 197 2158 32.243
EI Subtotal Penod 3t Aty Casts 3.40¢ 51 a7 ERE 760 - - - - 32,243
Pariod 35 Colateral Costs
3631 Decun equipment 20 108 a8 a8
3632 DOC staff relocation expenses 1,158 73 138 1328
3533 Pipa cuing equpment 951 . 43 1100 1,100
334 Flonda LLRW Inspection Fes H 9 3 3
b2 Sublotal Period 3b Collateral Costs. 20 557 e 425 1259 325
TLG Servicas, Inc.
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Table D
Crystal River Nuclear Plant, Unit 3
SAFSTOR D issioning Cost Esti
{Thousands of 2005 Dallars)
Off-Ste LLRW WRC Spem Fust Ske Processsd Burial Voluma: Bural/ and
Activity Decon  Removal Packaging  Tramsport Procassing Disposst  Offier Tow Total Lic.Term. Mansgement Restorstion  Vowme  Ciass A Claas 8  ChssG GIGC  Processss  Graft  Contractor
Indax ity i Cost Cost Coats Costs Costs Costs Costs. Costs _ Costs Coues Costs. CuFest  Cu Feet CuFaet CuFoat CuFest _We lbe Manhours Maehours
Perod 30 Paniod Dependent Cosls.
AT Decon suppiies =2 o . 2 2 - . . . .
342 Insurance - - 264 » 290 290 - - . -
343 Property laxes S o 586 59 548 645 . . . . .
3644 Heaih physics supplies - 128 . 2 180 160 - - -
3045 Heavy equipment rental - 169 194 194 - - -
3bAS  Disposal of DAW generated - . E] 2 ” s ) 28 . 208 . a7 =
3047 Plant energy budget ° = 438 ] 503 503 - - -
WAS  NRC Foes - . 134 " 148 1an
3043 bty Sile indirect - - - 842 26 68 a6k
410 Secunty Sta Cost - - - 204 S 2 25 o
Je411  DOC Staf Cost - - - 4858 28 5,567 5587 ° - - 64
3412 Uity Stak Cost . = - 6411 92 7312 7.372 - - 197.164
s Sutaotal Period 3 Period-Depardent Costs 2 207 a 2 7 0 2078 16159 16.158 . 205 o 4107 s
£ TOTAL PERIQD 3 COST 742 1254 a 2 (LT =] 3015 23335 2575 80 - 205 - a.107 S0 242086
PERIOD 3 TOTALS 742 1841 ) 7 s aaso tala 5935 sa.047 1308 ~na - 12210 o dedn?
PERIOD 42 - Large Component Ranmoval
Panad 42 Direct Decommasianiog Actmies
Nuciear Slaam Supply System Removal
1.1 Reaclor Caolant Piping 19 ] 1 18 181 153 513 513 130489 2704
12 Pressunzer Relief Tank 2 a 2 3 2 2¢ . 20,849 <)
113 Reackor Cootant Pumps & Molors 18 5 35 50 1082 343 2517 2577 - BI2.445 2446
14 Pressurizer [l £ 607 718 . ass 2100 27100 437626 178
15 Stean Generalars 19 3358 22% 1647 o ass ° 9.907 9,907 - - 1,460,167 13812
5.6 CROMS/Cls/Service Structure Remaval 21 7 1 53 ] 148 £ 589 - 91.378 2573
1.7 Reacr Vessel intemals E 1.826 2198 218 o 2613 136 11,505 11.585 250 527 24215 16,708 00
18 Vesseld Intemait GICC Disposal - - s o o 10,756 12,68 12.3%8 . 524 105.646
essel - 4248 584 95 507 138 16.170 %170 2573 - 286490 16,708 500
4al)  Tows 213 2671 6970 2,802 1278 2rpay 217 55885 5888 2624 s27 524 4313516 58.065
Removal of Major Equipment
4312 Man Turbine/Generator = 126 24 532 07 2 1.383 1383 2783 1550 - 375544 5211
4813  Main Condensers 75 57 505 307 01 1.802 1.802 4983 1.469 - 356,00 16.801
Cascading Custs from Clean Buidng Demoitan
4 Reactar = ] 76 576 ° @oco
42142 Auifary Buldng 2 153 153 - 2488
43,143 Fust Handiing Area (Aux 50g) A ” - « o 1390
4a.144  inwmedisie Bidg - 5 a £
43185  Maching Shop - Hot 3 L} 3 3 o
4a.145  Rad Malenals Swrage & Processing Bidg 1 1 -
414 Touum a8 " 8> 82
Disposal of P1am Syseens
40151 Ausiary Shean . a - " a a& = 1377
43182  Awanary Siaam - ACA . 2 o 2 = i C = 378 5.255 £
42153 Cremics Agaton - Gont . 40 2 5 ] 158 15 581 EE 1073
42154 Chomical Addibon - Com - inauiated - 8 [l & 2 18 15 61 2461 156
42155  Chemical Agaition - Insuialed - RCA . 5 o & z n BE] &1 2,461 124
42156  Chamical Addnon - RCA - ] 1 3 n n 658 26704 03
42157  Chemical Feed Secondary Cycle . 10 1 n 1" - - 33
42158 Chamical Fasd Secondary Cycls - RCA . . [ H 2 n " s1 2087 06
4159 iec Water o as ’ 5 5 - < 1590

TLG Sarvices, inc.
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Table
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Off Ske LLRW NRC Spent Fusl She Processed Bunai 1 Uniity 3nd
Activey Dscon Removal Packaging Transport Processing  Disposal  Other Total Tomi ic Term.  Management Restorstion  Volume  Claas A Processad  Craft  Contractor
Ingex Activity Cost Cost Costs Costs oxts Costs Costa Comts _ Costs Costs Costs Cu.Feet _ Cu.Fest Cu.Fawt W Lbs.  Mamhours  Manbours
Drsposai of Plant Systems (confimeed)
421510 Chiled Water - RCA - a8 1 3 81 - 21 132 132 - . &n - 7213 1199 -
421531 Cicowaing Water - &7 - . . - 0 I - ” - - . 2215 -
4a 1512 CondDemn Regeneration - ) - . - s 37 s - n - - o 1,049 -
421513 Condensate - £ - 5 5 - 2 % 5 a 9 : - . 2868 -
421518 Condensale & Damn Water Supply - 18 - > o o 3 20 o - b - - 606 -
15 Condensale & Demn Water Supply - Gont - 4 1 2 a a a 8 107 107 - 48 - 19,601 1148 -
Condensate & Demn Waler Supply - RCA - 67 1 4 8 5 ° ] 188 80 875 - 5,538 1730
Condensale - Conl - 19 4 5| 29% - . 6 508 s08 3238 - 131,415 2464
Cordensate Demineralizar - 2 - - ° ° 1 ESl . - 8 - - - 2482
Condensale Demineralize! - Cont - o4 2 1 147 - a7 295 295 1,604 - 85,131 2578
Condersar fu Removal & Prming - 63 - - - o ° 0 bl - k) - - ° 2,308
Cycie Makeup Demm Wate/ - a5 . > s o 7 st s 51 c o 2 1472 -
Cycle Makeup Oemin Waer . RCA - a2 1 2 a7 o 5 i 1o 1o > - .88 1.086 -
Cycie Startup - 5 - 7 s a 1 L 5 - -
Cycre Startup - RCA 5 1 2 % ] 56 & s 17,510 39 .
Gresel Jacket Cootant 19 s H » - - &1 5
Cresel-Av Cooer Coont 3 > c a .
EDG FO & Comoressed fr & Exhaust n - H * 1.02¢ -
EDG Luve OH 3 - c a - -
EFP-1 Comressed and Stariing Air s - 1 19 - 3062 -
EFP-1 Fuel O Transfar " - H 15 - aa -
EFFB Sump Discharge s - 1 7 0 . . .
Emergency Foedwater 51 C a = E 5 .
Emergency Feadwaler - RCA & 2 T 150 - 91 9 - 1.640 56991 23713 .
Extracton Steam L - . LF] £ . - 2916 -
FW Heater Refieé Vents & Drains 3 . s a - : 1228 .
FW Heater Relvet Vents & Drams - Conl E ] 0 2 k4 15 L) 8 38€ 14,864 1062 -
Feedwater 85 - ] 75 - i 2106
Feedwater - insulaied E-] . s 40 . - 1222 -
Feadwater - Insulated - RCA 7 E] . . 5 244 - o 2201 3,18 -
Feedwaler - RCA i 1 - 12 84 - . b1 23243 L -
HVAC Misc Oubidgs 2 - 2 i - " 464 -
LP & HP Feodwaler Drams & Vent 146 - 2 168 - 168 5048 -
LP & HP Feedwater Orans. & Vents - Cont 146 a 10 - 7 23 a3 s 2246 . 95.289 -
Ligwd Samphng - 49 [l 1 2 7 % % - 313 - 2127
Liqud Sampiing - RCA 4 ] £ - - E - 13658 -
Lupe Ot 8 - 9 - - . - -
Main & Reneat Steam & - K 74 - 2730 -
Man & Reheat Steam - Cont a9t % . 27 EREY o - o 25077 11,326
Man & Reneat Steam - RCA 1 ) - € - 9182 275 -
Misc. Turtana Room Sleam Drans 7 - € 43 - . 4 1332
Misc Turtine Room Steam Drains - Cont 38 2 [l 128 E 328 328 - 1408 57.048 3583
Nragen/HydrogenCarbon Dicxide 2 - - ] - 2
Nix Serv & Decay Heal Sea Water - kL - - a0 a0 - - 1172
Nuc Serv & Decay Heal Sea Water - Conl - a1 - . 8 6 a7a - ERC 151,890 1375
Nuc Serv & Decay Heal Sea Watar - RCA - —~ 1 w0 22 - a3 343 - 2504 - 101.697 1.442
RC & Misc Waste Evaporator - 7 2 &7 73 106 - - 5075 an 275490 kX edd
RC & Misc Waste Evagorsior - insulated - 25 : [ 0 - &7 - - % 11,065 823
Scrven Wash Water - - a8 s - - - 989
Sed & Seray Water - - . - 3 E] - - - 9
Seal & Soray Wate - Gont - o 1 . - - 178 . - an . 13084 1767
Seal & Spray Watar - RCA - 5 - - - 2 185 155 7 aan 1362
Secondary Cycte Sampiing - o a P E - w22
Seconaary Cyce Sampling - Gont - . a 4 . 2 1 18 ] 2419 168
Seconaary Cycle Sampiing - Cont - ins - 2 2 . - - 2 810 E -
Seconaary Cycie Sampiing - Insuiated - c . & ¢ - 180 .
Seeonaary Serv Glased Cycle Cooling - 48 o o z 167 4978 .

TLG Services, Inc.
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O Site TLRW NRC Spent Fuel Sk Processed Burial Vorumes Bunisl nd
Activity Deton  Removal  Packaging  Transport  Procaasing posst Other Totat Totsd  Lic. Term.  Msnagament  Restoration Volume Class A  Class 8 Clws C GICC  Processed Crant Contractor
Indax Activity Cowt Coxt Costs Costs. Costs. Costs  Costs Costs _ Cests Costs Costs Cu.Fest  CuFest CuFest CuFest Cufest Wi lbs. _Manhours _Manhours
Dispasal of Plant Systems (continued)
41567 Tum Bidg Sump & Oy Waler Separator N " ”
421568 Turbine Generator Ses O i 3 2% 2
421569 Turbine Gland Sieam 8 Drains 1 1 , 1
42.15.70 Tumine Luoe Oil 3 1 3 3* -
421571 Waste Drumming 1 1 i - - £ at - 188
421572 Wasie Gas Disposal 184 1 21 217 a8 109 - 628 2378 195 139.046 s140
415  Tous 1688 a 26 1674 e 1858 58334 1.008 - 2452528
4816 Scalloing in suppan of decommissioning 613 B B " K 162 Ed an 84 kL] - EE2Y 21.047
41 Subtotal Penod 4a Acinity Casts 21 15447 7.286 314 s 1ese m 16108 72,040 70,384 168¢ 7119 a3z 2824 s2r 54 754287¢  25TH 1.601
Pariod 4a Addonal Costs
423 Gune Surchame (exciung RPV) — _ - - B
4222 RVCH Segmaniation and Disposal - 124 2 1124 . an 1,689 1680 —_ ]
a2 Subtotal Penod 4a Addiona Casts. - 124 2t = P s
Penod 43 Colmernt Costs.
4231 e wiste 1 E) i ] — - s6 1075 n
4832 SMmak 100 dlowance 13 20 154 128 s
4333 Fionds LLAW Inspedtion Fee - u 1 267
43 Sutotal Penod 43 Collateral Casts 3 ] 3 H " = - H 58 - 1,075 n
Panicd 49 Pariod-Dependert Casls
4841 Decon suppies a8 - -
4242 inswence . 5 830 0
4843 Propeny taxes e 27 1,402 1,262 140
4844 Heakh physics supples 7 1,336 1336
Heavy equipmen reniat 28 21058 208
Disposal of DAW generatea st 41 20 [ 466 466 258 69,295 s
Phant energy budges 181 1,36 1386
NRC Fees 36 397 397
iy Site inirect 280 2148 2148
Radwaste Processing Equigment/Senvices 51 469 269
Security Stalt Cost 258 1.975 1978
0OC Statt Cost 1916 14642 14,642
Utity Stat Cost 209 16093 16.083 08,
Sublota: Penod 4a Perioa Dependant Costs ] EE L] H 4 200 e 140 2458 - 89295 sy N
490 TOTAL PERIOD 48 COST ELE I ¥ ram aza 7725 233w 3466 21 1738 115558 180 7819 48806 2880 527 524 13740 226791 £51.854
PERIID 4 - SA¢ Daconmaminaton
Period 4b [rrect Gecommissioning Actiibes
4b13  Remove spent huel mcks 256 ) L3 st 530 £ 123 123 2534 2134 9889
Disposal of Piant Systems.
4b123  Chemical Cleaning Slesm Gan - Comt - [ 1 , - -~ - - 614 -
45122  Chemical Cieanmy Steam Gen - RCA 5 o 1 7 I 0 188 .832 Ell
4b12.3  Conminmant Monioring L o 1 2 1 ] 1.268 1,046
45124  Core Flosding 2 [] 128 . - 55.743
45125 Decay Heat Ciosed Cycte Cooling . w0 3€ - — 1233 €51 351,308
45126  Decay Heat R 198 2 5 L] 210 3 1364 387.470
46127  Domestic Water k) . 4 k] 3
45128  Domestic Water - RCA 41 1 a " 113 m - 525 21339
40123  Electrical - Clean 8 & 68 a8
512,10 Electrcal - Contaminaed E] 1€ 102 a1 4394 78,459
TLG Services, inc.
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Table D
Crystal River Nuclear Plant, Unit 3
SAFSTOR D issioning Cost F
(Thousands of 2005 Dotlars)
ofrS| TRW NAC Spert Fust She Processed s Bunal i ritfty and
Acthiry Decon  Removal Packaging Trensport Processing Dispotsl  Other Totat Totmt Lic Term. Managememt Rastoration  Volume  Clasa A GICC  Processed  Graft  Commctor
Index Activity Cost Cost Costs Costa Costs. Costs _ Costs Costs ot Costs Coars Cu Fact  CuFeet Cu Fast Cu Feat Cu Feat W Lba _Manhours Manhours
Disposal of Piant Systems tcontiousd)
45,121 Electncal - Decontaminaled - 2411 49 7z 3808 1208 7,648 769 41.8%0 - - 1623.054 68.474
4b1.2.12  Fira Service Water ° 203 . - 30 mm - 23 - 8727
45,1233 Fire Service Waler - RCA - asa 8 29 L] 82 1239 1299 7.126 200375 9.564
4b 1214 Fioor & Equip Drains - Aux & Reac Bidg. 0 55 b S 2 44 28 148 149 - 141 209 - - - 24,423 1.208
451215 HVAC - Auibary Bidg - 162 5 7 3n 1 866 666 - - 4174 - - - . 169.500 4228
401216 HVAC - Clean Machine Shop . 5 . 1 § . o 5 . . - . . . 185
461217 HVAC - Control Comolex - E2) - a 2 . - ] . - . . - 822
461218 HVAC - Diesel Gen Bidg - s . - d 1 5 . - s - . . . . 156
451219 HVAC - Fire Pump House - 2 . o 2 - 2 - . - 67
HVAC - Fusl Handing Asea . 151 k] ” 270 8 523 . 2001 . 121,888 asa
HVAC - biot Machine $hop - 25 1 2 a1 " a8 511 20035 655
HVAG - intarmadisls Bidg - “® H 7 164 £ 260 - . 1199 - n.ere 2t
HVAC - Maintenance Support e 4 - 1 5 - - 5 - - - 59
HVAC - Office Bidg - 5 - 1 5 - - H - - - - 68
HVAC - Reactor B0 208 L] 2 08 ] 1243 1243 - - 7751 . 214750 7.686
HVAC - Turbine Bidg - L . - 12 92 - 52 - . . - . - 2992
1Cl Instrmentation - ™ 1 a s E 175 175 740 . . . 20,061 1.853
Indusitas Cooler Walsr o 23 . a 0 3 » . ] . . . . 731
Industrisl Cooler Waler - RCA . 197 3 1 2 = 428 8 - 2320 . o4 222 1614
Instrument & Siation Sesvice Ak - 5 - - - 8 &2 - 62 . . . 188e
Instrument & Staton Servoe Ar . Cont - 107 1 5 106 2 263 263 - s 2918
Insirument & Station Service Air - RCA. . 187 2 [} 184 n 470 470 - #1728 5095
Leak Rate Test - Cant - s ) a 56 5 152 152 . 29.355 1577
Leak Rale Test - RCA - % 1 s 36 28 175 175 - 33.385 153
Liquid Waste Oisposal - 4 28 54 122 35 %0 1617 1617 . - 1732 . 297,136 15,315
Makeup & Puricaion - 287 s ® 3% ° 160 968 %68 - 175875 10.458
Makeu & Purificaion - Insuiated - E] 1 4 5% 38 28 228 . . 1212 2.706
NitrogeniHydogen/Carbon Dioxide - Cont - 15 o 1 e 5 % ES - - ° 5028 a01
NitrogesiHydrogen/Carbon Dioxide - RCA - s 1 1 s9 2 144 144 . %.153 1394
Noble Gas Effluent Mantafing - Cont - 4 o 1 b 6 5 s 152 6172 380
tioble Gas Effluent Monitoiing - RCA - 12 0 1 1% s 1 = - 6172 9
Nuc Serv Closed Cycla Cookng - Cont - 451 14 51 1125, 291 1932 1992 2318 500.136 1253
Muc Serv Closed Cycle Cooling - RCA - a1 18 ) 1428 128 2.248 2248 - 15811 833083 1175
PASS Containment Monitaring - Cont - s . [ 4 2 12 12 41 1.777 144
PASS Contamment Monitaring - RCA - 12 ] 1 2 s 2 29 128 - - 5207 306
Fost Actident Samehng - Cort . 21 0 1 19 a a8 4 208 8338 67
Post Accident Sampiing - RCA ° 2 0 1 2z B 51 51 237 - - 9629 520
Post Accident Venting - Cont - 2 [ 2 8 12 7 75 41t - 16.678 636
Post Accident Venting - RCA ° 9 0 T 15 5 29 2 162 - 6.581 231
R Panafralion Cooling - RCA . ™ 1 a ] E 205 05 %60 . 0008 2185
RCP Lube Ol - Cont - 3 - [ s 2 10 10 58 - 2361 8
RCP Lube Oit- RCA . 3 . a 5 1 10 10 58 . 2361 65
Radwirile Qeminarmizer - n 1 2 16 1 ” (=] (<] 77 56 12.193 569
Reac Bkig Pressure Sensing & Test - 2 = . . o H - 2 - - . 55
Ras< g Presawe Sensing & Test - RCA - on a 1 27 " o oF 21 . 1908 673
Reactor Buiking Spry - ur a 1" 251 ] 289 63 2752 - - - 111,749 4z
Refusiing Equipment - L) 4 " [r) a % 338 3 3a 225 - 78,367 2861
ewage - 8 - . 5 - 1 10 - 10 - - 282
Spent Fuel Cooling - 2 15 kL] nr 196 - 159 944 as - 938 - - - 24924 £33
Wasto Sa3 Sampling - 45 o 2 ] - i) 108 106 - - 3 - . - - 18.005 1167
Wet Layup/N2 Slankenng 3 . . . o 3 . . 3 . . . . . . 12
Wet Layup/N2 Blankeling - Con 5 . [ a - 2 n ” - - 20 - - - 1.626 12
Wt Layup/N2 Blanketing - RCA 2 - 2 - . 1 & s - - 24 - - - . 378 &1
Totaie 8689 221 &% 13312 267 a2 A 724 - ars 145,690 4473 - . . 6263517 24373
4m13  Scakoidng in suppart of decommissioning . w18 1« 7 19 H 21 1315 1315 - 1476 E 58317 s

TLG Services. inc.
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Table D
Crystal River Nuclear Plant, Unit 8
SAFSTOR issioning Cost Estimat.
(Theusands of 2005 Dolars)

onSite LLRW NRC Spant Fual Ske Processed Burial / nility and
Activity Dacon  Remowval  Packaging  Transpant Processing  Dispoas  Other Total Total  Lic. Term,  Managament  Restorstion  Volume GTCC  Processed Craft Contrac
Iniex Activity Deacription Cost Cost Costs Cetts Costs Costs __Costs i Costs _ Costs Coata Costs. Cu Feet  Cu.Fest Cu Feet CuFeat Cu Feet Wi Lba Manhours M

Decontanwiation of Sie Buikdngs
av143  Reador - e . . 207 1,105 - 796 3548 — 2269 7734 ° N 31,875
ap1 4?2 Audnary Bunang 25 i M 28 a5 k] - 165 &1 633 as7 953 o 114,288 8,587
46143 Fual Handing Area (Awx Bidg) a9 00 62 - “3 1.887 1.887 4378 750 o 251,083 26,460
40144 inlermediate Biog = = 4 19 17 s 3% s 208 208 - o 1784
40145  Machine Snap - Hol s e 2 ‘ [ 13 E & 88 - 3 157 - - 15.752

4146  AVGH Storage Buiding 3 g 0 - 2 3 n - 27 ” - 2178 5
40147  Aaswmaiennls Swrage & Processing Bldg 22 ) a - 8 ° 15 ] 5 . o . e i

Penod ab Adational Costs

an21  ISFSI License Temination R = g 900 3,338 an 2.848 2648 2916 com 5182 2860
av22  Asbestos Removal Program 2 iH 1 195 - . 500 500 9.150 40
anz Suttotal Penog do Addinonal Casts 52 8 1 1,095 1,38 527 3.142 - 2848 500 4416 e 2560
Penad 40 Collaterns Costs
4D31  Process e waste L] L] 9 41 " 9 _ . - 181 - 20278 2
4032 Smautoo alowance. 19¢ 2 223 223 - .
4833 Fionas LLRW inspecnon Fee ° 352 3 388 388 - .
an3 Subtotal Penoa db Callateni Costs Ll 1 ] 8 a7 sz & 01 161 s 20279 2

- -- - Pencd.Dependert Cosss
abds  Decon supphes 72 183 915
4042 Inswanck - 842 84 %27 927
4543 Progeny taes 1,805 181 1.988 1.986
4b44 Healn pryscs suopbes 409 200 2043
aB4S  Heavy squipnient ranial 397 3.045 3045
4046 Disposai of DAW genarted [} & 475 . 137 163 763 5.660 . 13414 1.390
4v47 Pt enemy budgel - 1.398 210 1.608 1608 - - .
b4 NRC Fees - 530 5 83 583

_ . uUniay Sae narea - 2504 are 2879 2873
46410 Raawaste Processing Equpment/Sennces 5 500 %0 690 630
4ba 11 Secunty Statt Cost o 290 2225 2.225 . - - . - - o
4p412  DOC S1an Cost . - 18027 2704 2071 20731 . - - - - - 245531
40413 Uity Stan Cost . - 18618 2793 21412 1412 . - - - - - 97656

Sudtota: Pencd at Pencd-Dependent Costs a2 4282 8 & - 415 46261 7906 §8.807 . - - 5.660 . . - 3414 1390

ava TGTaL PERIOD 2 COST 253 15228 556 1431 4,107 4305 4795 14358 100772 9.950 2848 978 154747 26743 161 - - 8050380 354655 724424

PERIOD 44 - License Termination

Penoa 4 Direct Decomnwssioning Activiies
amt1  GRISE contrmatory survey 13 *® 188 158
4232 Temunste license

4et Subtotai Penod 4e Actinty Costs 19 E 156 155

Period 4e Addtional Gosts
dm21  License Termmabon Suvey
de2 Subtota Pencd 4 Addional Costs

1.660 7281 7.281 147.228
1,650 T.2m 7.28° 7228

Penod 4e Collateral Casts

4e31  DOC stafl ralcatbon eapenzes 1155 173 1328
42312  Florda LLRW Insgection Fee 1

4e3 Sublatal Penod 4e Colieral Cosls 1,156 173 1.329

TLG Servicas, Inc.

a4 Tows 1z 874 1.286 B 1.481 6.365 - 7.380 9.502 . 1,248,467
any Subtotsl Penod db Aciurty Costs. 1.746 10.65¢ 2 1.048 14.108 6441 3z 38,128 an 154247 16667 7.823.243 EUARH
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Table D
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SAFSTOR D

ioning Cost Estimat
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on-She URW NRC Spemt Fuel She Processed Surial Volurmes Burial T
Activiey Decon  Removat  Packaging  Transpon  Processing  Disvosal  Other Total Total Lic Term. Mansgement Restosastion  Volume ClassA  Class B ChasC  GICC  Processed  Cran
Index Activity Descrigtion Cont. Comt Costs Costs Costs Costs _ Costs Costs __Cosm I Costs Cu.Fest Cu.Fest Cu.Fust Cu.Fest Cu.Fast__ W Lbs. Manhours Manhours
Penod 4e Perod-Dapendent Costs
dedl  nsuance
4242 Propanyaes 5 7% & -
4e43  Health physics supplies o 175 ars ars -
Dizposat of DAW generated a 4 E] 7 41 a1 ) 6.082 7
Plark energy budget - 2% 99 199
NRC Fees 246 25 270 270
Unity Site indirect 850 % 48 748
Sacurity Stalf Cast 5 404
DOCSmtCost 660 5.082 57
Unity Staff Cost 3854 548 4.2 72414
Sublotal Period de Period-Dependan Costs 00 a 4 25 1667 12.635 e 6.063 7
4e0 TOTAL PERIOD de COST 00 4 4 - ® 1587 21400 21,400 304 6083 147.303 143,654
PERIOD 4 TOTALS 2804 34460 8,008 4348 282 2I2 a7 40853 239.546 2,909 2848 2789 226666 75852 3041 527 S2¢ 15596800 T4 1419933
PERIOD 5b - St Restoration
Period Sb Direct Dacommyssioning Activites
Demoition of Remaining Site Buangs
56111  Reactor . a1z 3.388 J—
50.1.12 1.208 181 1.390 1
- ol Comalex 521 78 599 599
S5b.1.14  Diesel Generator Bidg £ 254 258
115 EPW Pump Buding 1y ] 100 100
52.11.6  Fie Pumphouse - 2 a 1
Fusl Handing Atea (Aux 810) 756 12 862 869
Sb.11E  inmke & Drscharge Structue 298 a5 341 343
. siabe: B 79 802 802
10 Machine Shop - Coid 10 i i
11 Machine Shop - Hot 0 n 7
112 Maintenance Suppon Biag - a8 46
.13 Misc Yard Structurea & Founasions - 154 118 1.183
14 Outage Suppont Bkig 15 2 7 7 .
115 RVCH Storage Building 52 2 ] 59 1.090
116 Rad Matendis Swrage & Processing iy 4 n 30 a5
wsty Bldg £ 291 31 533
55.1.1.18  Turbine Buiding 2034 308 23 2362 43581
. Tubine Pedesta) 06 * 252 52 4730
5b.1.120 Warshousa Bidg (Maint) Mezzanne. 18 183 - 143 3146
Totals. 10602 1891 12,194 - 12190
Site Closaout Activities
$b12  Remove Runbie - - 200 1531 v 202
5013 Grde &landscape sne 08 8 12 - ] ate
Sb14  Final reportio NRC - - 2 190 190 - -
0.1 Subtotal Period 5o Acvrty Casts 12,043 1831 14098 190 13850 194628
Period S Adsitiona Costs
5021  intake & Discharge Siiuciure Coflerdar: . 52 00 40t -
5022  1SFSIDemoiiion 797 - 205 1080 1.040 284 186
5523  Concreie Crushing 364 1 55 aze -
524 Finng Range Closur £l e - 750
562 Sublola Period 5b 215 as 410 EX 1,080 1576 363 50

TLG Swrvices, Inc.
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Table D
Crystal River Nuclear Plant, Unit 3
SAFSTOR D issioning Cost i
{Thousands of 2005 Doilars)

Off-Sie LLAW NRC Spent Fusd SHa Procassed Burial Volumes Bunal #
Activiey Decon  Removsl Packagitg  Transport Procassing Disposal  Other Totat Tolah Uc Term.  Mansgement Restoration  Volume  CiaasA  Cass B ClassC  GICC  Processed  Crat  Coniractor
index Activity Dascri Comt __ctomt Costs Comts Costs __Coms  Costs Costs  Cows Costs oz Cu Fest___ Cus Fast  CuFeet CuFest CuFast Wi ibs__ Manhours _Msnhours
St Cobtamsral Costs
5b.3t Smait tool allowsnce - 19 7 127 -
53 Subiota Period 5b Collstaral Gosts > 10 n 7 =
Period 5b Period-Dependem Costs
541 inswance
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SUMMARY

This document provides comparative discussion on the decommissioning cost
estimate prepared for the Crystal River Nuclear Plant, Unit 3 (Crystal River) in
1999-2000 and the estimate most recently updated in 2005 by TLG Services, Inec.
(TLG). The 2005 analysis was prepared with the benefit of additional experience
gained both from fieldwork in actual decommissioning programs and from plant-
related decommissioning activities such as outages, retrofits, and change-out
programs.

The 2005, or current estimate, was developed using the basic inventory and plant
design information from the 1999-2000 or previous cost model. The data, estimating
assumptions and site-specific considerations were reviewed for the 2005 analysis. The
cost model was modified where new information was available, updated site-specific
information was obtained from the client, or experience from ongoing
decommissioning programs justified such changes.

Overall, the estimate to decommission Crystal River increased approximately 35%
over the six-year period (1999-2005 financial years). As can be seen in Table 1, the
increase in the cost is primarily associated with program management ($129.0
million) and spent fuel storage ($41.8 million). A decrease in low-level radioactive
waste management ($18.1 million) was realized by using a lower-cost disposal site.

The rationale for specific changes in several major cost centers is discussed in more
detail within the following narrative. Comparisons are focused on permutations in
the technical work scope and modifications to assumptions that have affected the
cost of decommissioning (inflationary effects are generally ignored for purposes of
this analysis).

TLG Services, Inc.
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COMPARATIVE ANALYSIS

TLG completed a decommissioning cost analysis for Crystal River in 2000. The
analysis provided Florida Power Corporation, the previous owner and operator of
the plant, with the projected costs (in 1999 dollars) to completely decontaminate
and dismantle its nuclear facility following the normal cessation of plant operations.
For purposes of this comparison, this analysis is referred to as the 1999 estimate or
analysis.

In 2005, TLG updated the cost analysis for Progress Energy Service Company
(Progress Energy). The current analysis uses the physical plant inventory and
design information from the previous analysis. This data was reviewed, along with
the assumptions and other site-specific considerations, and modified or updated
where new information was available or experience from ongoing decommissioning
programs justified such changes.

Generally, escalation of the various cost components in a decommissioning analysis
(with the exception of those costs associated with radioactive waste disposal),
follows "standard" cost indices. However, such indices can only be applied
successfully to a static model, i.e., where the bases against which the indices are
applied have not undergone significant change. In the period between the last two
analyses (the 1999 and 2005 financial years), new cost elements have been added
and older cost elements revised. With this in mind, the following discussion
encompasses the major areas of difference between the two estimates.

In 2000, the estimate to promptly decommissioning Crystal River was estimated at
approximately $493.9 million (in 1999 dollars). The comparable cost in 2005 is
$668.7 million (in 2005 dollars). Areas of change in the two estimates are shown in
Table 1. The cost centers identified in the table were extracted from TLG documents
F01-1342-002 “Decommissioning Cost Study for the Crystal River Plant - Unit 3,”
issued in November 2000 and P23-1518-002 issued in March 2005.

The overall decommissioning scope of the current cost estimate has not significantly
changed from that presented in 1999. As described earlier, the majority of the 35%
increase in the cost over the six-year period can be attributed to corresponding
increases in the cost centers associated with program management and spent fuel
storage. While the scope may not have changed, there are differences in the base
assumptions between the two studies. These differences are identified in the
discussion of the following cost elements.

TLG Services, Inc.
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1. Spent Fuel Storage (ISFSI Related)

For purposes of generating a comprehensive post-shutdown cost, spent fuel
generated over the operating life of Crystal River is assumed to be stored at
the site until the DOE can complete the transfer of assemblies to its geologic
repository. The projected storage period is based upon the latest information
available from the DOE at the time the cost model was assembled, operating
data for the nuclear unit, and some historical perspective on this ongoing
government program to develop a national waste repository.

The current analysis assumes that the high-level waste repository will
initiate operations in 2020, 10 years later than that assumed in the previous
analysis. The DOE has also revised the priority and acceptance schedules for
commercial fuel in 2004. As such, Progress Energy now predicts that fuel will
be in storage at the site until 2052, approximately 15 years longer than
projected in the 1999 cost model. While not a direct impact on this cost
element (which is primarily capital), the extended duration does increase the
cost of several schedule-dependent costs, e.g., staffing, security, taxes, fees
and other site operating costs.

In the 2005 analysis, the design and capacity of the ISFSI was based upon a
NUHOMS horizontal storage system, with a 32 fuel assembly ecanister
capacity. By comparison, the earlier analysis assumed a vertical cask storage
system with a 24 fuel assembly canister capacity. While there are differences
in the capital costs for the units, and the number of units required (due to
differences in capacity and the fuel acceptance schedule), the total capital
costs projected in the two estimates are similar, in part due to differences in
the allocation of design, licensing and construction costs.

The process to load the spent fuel storage canisters, seal, drain and dry the
canisters, and place the canisters into a transfer or transport cask, however,
was not defined in the 1999 cost model. The activities were assumed to be
performed by the staff at no additional cost to the project. Subsequent
experience at sites involved in building and operating independent dry fuel
storage facilities has provided useful information on the additional costs
incurred in accomplishing these tasks. As such, the 2005 cost model includes
separately identified additional costs for the handling and packaging
activities, as well as the operation of the spent fuel pool during the transfer
process. Approximately, one-half of the $42 million increase in this category
is attributable to the handling and transfer activities. A transfer cost for each
spent fuel canister of $200,000, with a closure cost of $100,000, was allocated
in the current analyses for the transfer of fuel from the pool to the ISFSI or to

TLG Services, Inc,
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the DOE. An additional transfer cost of $100,000 per canister was allocated
for transfer of the canisters from the ISFSI to the DOE.

Pool and ISFSI operating costs added another $7.6 million to the 2005 spent
fuel expenditure. Additionally, the current study assigns the license fees and
emergency planning fees to this line item, for a total of $13.7 million over the
total duration of the project.

2. Off-Site Waste Processing

The unit cost to process and condition waste at a centralized, off-site facility
increased in the 2005 study. However, the disposition of the plant inventory
was reevaluated so that the overall change in this cost element was not
significant. In particular, the main turbine, which had previously been sent
off-site for processing was disassembled on-site in the 2005 cost model, with a
majority of the component’s mass free-released. With a lower cost of direct
disposal, the spent fuel racks were shipped for direct disposal in the 2005 cost
model rather than designated for processing. Off-setting these savings in
processing is a general increase in the number of plant systems routed for
conditioning and treatment in the 2005 estimate. The overall impact of the
changes in the waste management model on the cost, as reported in Table 1,
is a 1.4% decrease from the expenditure reported in 1999.

3. Low-Level Radioactive Waste Disposal

For estimating purposes, and as a proxy for future disposal facilities, waste
disposal costs are estimated using rates charged by the currently operating
facilities, e.g., at Barnwell, South Carolina and the Envirocare facility in Utah.

The 1999 cost model assumed that the majority of material requiring
controlled disposal would be sent to the Barnwell facility. Only a limited
amount of material, e.g., concrete debris, was sent to the Envirocare site. A
disposal rate of $4.40 per pound (or approximately $374 per cubic foot) was
used for disposal at Barnwell.

The equivalent rate in the 2005 cost model for the Barnwell facility is $5.20 per
pound (or approximately $448 per cubic foot). This increase, however, has been
off-set by using the lower cost Envirocare facility for disposal of a majority of
the decommissioning waste stream. In the 2005 cost model, the Barnwell rates
are only used for the more highly radioactive waste (10 CFR §61 Class B and
C) that cannot be currently disposed of at Envirocare. As such, all of the Class
A material requiring controlled disposal is buried at Envirocare at a unit cost
of $198 per cubic foot, including containerized waste and other large

TLG Services, Inc.



Crystal River Nuclear Plant, Unit 3 Document P23-1518-003, Rev. 0
Comparison Report Page 4 of 9

components, e.g., steam generators, reactor coolant pump motors,
miscellaneous steel, metal siding, scaffolding, and structural steel. This change
in the waste management model has produced an $18.1 million or 25%
reduction in the 2005 cost component for low-level radioactive disposal.

4. Taxes

Property tax information included within the 1999 estimate reflected a
continuing, although annually decreasing, tax obligation over the life of the
decommissioning program. The tax model was updated by Progress Energy
for use in the 2005 estimate, with taxes on existing plant structures and
equipment reduced over the phase in which they are removed. Taxes were
added on new construction/capital improvement; for example, dry storage
canisters, and were assessed on an annual basis over the storage period. The
changes in the tax model resulted in a decrease of $2.0 million from the 1999
cost model.

5. Spent Fuel Pool Isolation

Costs to isolate the spent fuel pool were updated in the 2005 cost model. The
isolation cost includes the engineering, facility modifications, and the capital
improvements necessary to segregate the pool area and reduce the protected
boundary, so that decommissioning operations can proceed expeditiously. The
2005 value for this cost element increase $2.2 million from the 1999 analysis.

6. Energy

The decrease in energy costs is attributable to a revision in the methodology
in calculating energy consumption. Actual usage data, provided from ongoing
decommissioning projects, was used to project a similar consumption model
for Crystal River. The slight increase in electrical purchase price from the
previous analysis was offset by the lower usage projection.

7. Site Characterization and License Termination Surveys

Survey costs increased commensurate with the increase in labor. However,
savings were realized in the license termination survey due to greater
assumed efficiencies in the performance of exterior surveys and less
expensive sample testing, which was performed by an off-site laboratory in
the 1999 analysis.

TLG Services, Inc.
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10.

11.

12.

Other (Mixed Waste)

The expenditure identified in the 1999 study as “Other” costs was associated
with the disposition of mixed waste. The current analysis redistributes the
costs into the categories of removal, transportation burial and waste
processing. ‘

Insurance

The application of nuclear and property insurance premiums during
decommissioning was revised in the 2005 cost model to conform with the
proposed NRC guidance on “minimum” insurance coverage during
decommissioning. The overall effect of the proposed NRC guidance was to
increase the monthly insurance costs during the early phases of
decommissioning, and lower them during the latter stages of the project. The
net effect was an increase of $11.9 million in the 2005 cost element.

Transportation

The increase in transportation costs is primarily attributed to the associated
increase 1n mileage for waste disposal, i.e., from Barnwell, South Carolina to
Clive, Utah. The general increase in transportation tariffs over the six year
period also was a contributor.

Decontamination, Packaging, and Misc. Equipment & Supplies

The decrease in the decontamination cost as report in the 2005 cost model is
a result of more material (from plant systems) being sent to an off-site
processing center as opposed to being treated on site (as was assumed in the
1999 cost model). Packaging costs increased in 2005, in part, due to the
reallocation of GTCC cask costs from ISFSI capital in 1999 to the 2005
packaging element. The costs reported for the category “Misc. Equipment and
Supplies” increased, consistent with a general increase the cost of materials
over the six year period.

NRC and EP Fees

The 2005 study includes only NRC fees in this cost center, which have
increased from $2.1 million to $2.4 million due to a restructured NRC fee
schedule.

TLG Services, Inc.
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13.

14.

ISFSI and Emergency Planning Fees, which were included in this category in
the 1999 analysis, have been reassigned to the ISFSI Related cost center in the
2005 study.

Removal

Craft labor 1s used to decontaminate, remove, and package the plant
inventory, as well as to support the dismantling and demolition of the
physical structures. The rates for craft, used as a basis for the 2005 estimate,
increased on an average of 21% from the values used in the 1999 analysis.
The increase in craft labor rates offset any decrease in craft hours created by
productivity improvements and reduced removal costs associated with the
use of an off site waste processor. The net result is an increase of $8.3
million.

Program Management (Staffing)

The increase in the cost of program management is primarily due to a
corresponding increase in the size of the organization designated to manage/
oversee the decommissioning project. The increase is particularly significant
during the preparation phase with approximately 69 more utility staff on the
2005 staff during the initial phase and 14 additional Decommissioning
Operations Contractor (DOC) staff added to the organization.

The decision to increase the organization for the 2005 analyses was based
upon several factors, including current field experience at facilities
undergoing decommissioning. In addition, the previous analyses assumed an
instantaneous reduction of the operating organization immediately following
the cessation of plant operations. However, during this transitional period, a
majority of the plant systems will remain operational. Preparations for
decommissioning will still require many of the other plant services to be
functional and the support of a significant portion of the current workforce.
Preparations also include the drain-down of non-essential plant systems,
processing of operating inventories, decontamination of the selected plant
systems to reduce working area dose rates, remediation of any hazardous and
toxic wastes, as well as a detailed characterization of the plant facilities and
surrounding environs. Therefore, the reduction of plant personnel is more
gradual in 2005 analysis during this period.

The transition or preparations phase is approximately 18 months in
duration. The owner is expected to have deactivated and reconfigured the
non-essential portions of the facility during this time period in preparation
for the start of the physical dismantling phase. The engineering will need to
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be completed to support the major technical activities, e.g., segmentation of
the reactor vessel internals and disposition of the large components.
Therefore, significant resources must be committed to the oversight of the
engineering and planning, as well as to the support services such as
licensing, quality assurance, radiation protection, as well as procurement
services.

During the active decommissioning phases, revisions in personnel levels are
generally due to resources that have been added as a result of experience
from active decommissioning projects. Utility staffing and DOC staffing
levels during Period 2 large component removal and decontamination
activities have increased, reflective of industry experience. Overall project
management staffing level has increased by approximately 38%. In addition
to the increase in the number of personnel, salaries increased by
approximately 24%.

The extended spent fuel storage period; an increase of approximately 15
years also contributed to increase in the staffing costs.

TLG Services, Inc.
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TABLE 1
COST COMPARISON
1999 vs. 2005

1999 2005 Delta % Annual

Cost Center ($1000s) ($1000s) ($1000s) Change Change
Spent Fuel Pool 7,699 9,900 2,201 28.6 4.3
Site Characterization 1,245 1,733 488 39.2 5.7
Engineering 12,772 16,281 3,509 27.56 4.1
Decontamination 12,546 11,789 =757 -6.0 -1.0
Removal 68,079 76,389 8,310 12.2 1.9
Packaging 6,359 13,698 7,339 115.4 13.6
Transportation 5,841 6,564 723 12.4 2.0
Waste Processing 22,228 21,925 -303 -1.4 -0.2
LLRW Disposal 72,306 54,233 -18,073 -25.0 -4.7
Staffing 153,685 282,658 128,974 83.9 10.7
Taxes 31,232 29,196 -2,036 -6.5 -1.1
Energy 9,728 8,972 -756 -71.8 -1.3
Insurance 8,087 19,959 11,872 146.8 16.2
ISFSI Related 57,436 99,208 41,772 72.7 9.5
NRC and EP Fees 7,744 2,414 -5,330 -68.8 -17.7
License Termination Survey 7,624 7,437 -187 -2.5 -0.4
Misc. Equip & Supplies 4,480 6,310 1,830 40.9 59
Other! 4,848 0 -4,848

Total 2 493,940 668,668 174,728 35.4 6.2

1 Hazardous/mixed waste disposal in the 1999 study (redistributed in 2005)
2 Columns may not add due to rounding

TLG Services, Inc.
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CONCLUSION

The largest differential in the costs reported to decommission Crystal River in 1999
and 2005 were in the area of Staffing (+$129 million), ISFSI Related (+41.8
million), LLRW Disposal (-$18.1 million), Insurance (+$11.9 million), Removal
(+$8.3 million), and Packaging (+$7.3 million). Staffing increased as a result of an
increase in the size of the organization designated to manage/oversee the
decommissioning project, an increase in salaries and other compensation, and the
longer fuel storage schedule. Additional cost elements contributed to the reported
increase in the “ISFSI Related” such as cask transfer and closure costs that were
not specifically identified in 1999. Low-level radioactive waste disposal decreased in
the 2005 with the use of a lower costs disposal site, i.e., the Envirocare facility.
Insurance costs increased in accordance with the proposed NRC guidance on
“minimum” insurance coverage during decommissioning. Removal costs were most
affected by an increase in craft labor rates. Packaging costs increased with the
reassignment of GTCC canister costs in the 2005 cost model (from ISFSI capital in
1999). Overall, the cost increased 35% over the six year period or approximately
6.2% per year. ‘
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