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6. RESULTS 

The analysis to estimate the costs to decommission Palo Verde relied primarily 
upon the site-specific, technical information developed for previous analyses. The 
systems and structures data was updated for the current estimate. While not an 
engineering study, the estimates provide the OA with sufficient information to 
assess its financial obligations as they pertain to the eventual decommissioning of 
the nuclear station. 

The estimates described in this report are based on numerous fundamental 
assumptions, including regulatory requirements, project contingencies, LLRW 
disposal practices, high-level radioactive waste management options, and site 
restoration requirements. The decommissioning scenarios assume continued 
operation of the plant's spent fuel pool for a minimum of six years following the 
cessation of operations for continued cooling of the assemblies. An ISFSI will be 
used to store the spent fuel until such time that the DOE can complete the transfer 
of the assemblies to its repository. 

The cost projected to promptly decommission (DECON) Palo Verde is estimated to 
be $2.96 billion (2019 dollars). The majority of this cost, approximately 80%, is 
associated with the physical decontamination and dismantling of the nuclear units 
so that the licenses can be terminated. The management, interim storage, and 
eventual transfer of the spent fuel accounts for approximately 5%. The remaining 
15% is for the demolition of the designated structures and limited restoration of the 
site and off-site facilities. 

The primary cost contributors, identified in Tables 6.1, are either labor-related or 
associated with the management and disposition of the radioactive waste. Program 
management is the largest single contributor to the overall cost. The magnitude of 
the expense is a function of both the size of the organization required to manage the 
decommissioning, and the duration of the program. It is assumed, for purposes of 
this analysis, that the OA will oversee the decommissioning program and self-
manage the decommissioning labor force and the associated subcontractors. The 
size and composition of the management organization varies with the 
decommissioning phase and associated site activities. However, once the operating 
licenses are terminated, the staff is substantially reduced for the conventional 
demolition and restoration of the site, and the long-term care of the spent fuel. 

As described in this report, the spent fuel pools will remain operational for six years 
following the cessation of operations. The pools will be isolated and an independent 
spent fuel island created. This will allow decommissioning operations to proceed in 
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and around the pool area. Over the six-year period, the spent fuel will be packaged 
into DOE-provided transport casks (21 assemblies per canister) or transferred to 
the ISFSI for interim storage (37 assemblies per canister). The costs of transferring 
the fuel to the DOE from the spent fuel pool or the ISFSI are assumed to be non-
reimbursable by the DOE and are therefore included in this estimate in Appendix 
L. 

The cost for waste disposal includes only those costs associated with the controlled 
disposition of the LLRW generated from decontamination and dismantling 
activities, including plant equipment and components, structural material, filters, 
resins and dry-active waste. Other radioactively contaminated material will be sent 
to the EnergySolutions facility for burial. Highly activated components, requiring 
additional isolation from the environment, are packaged for geologic disposal. The 
cost of geologic disposal is based upon a cost equivalent for spent fuel. 

The cost identified in the summary table for off-site waste processing of metallic 
wastes is reported as zero, since the pricing for such processing of metallic waste is 
not cost effective with the current LLRW disposal rates. 

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. With a work force mobilized to support 
decommissioning operations, non-radiological demolition can be an integrated 
activity and a logical expansion of the work being performed in the process of 
terminating the operating license. Prompt demolition reduces future liabilities and 
can be more cost effective than deferral, due to the deterioration of the facilities 
(and therefore the working conditions) with time. 

The reported cost for transport includes the tariffs and surcharges associated with 
moving large components and/or overweight shielded casks overland, as well as the 
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. 

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 
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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 such expenses as regulatory fees and 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 - TOTAL COSTS 

Palo Verde Nuclear Generating Station 
(thousands of 2019 dollars) 

Column Index (A) (B) (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) (M) (N) 
Shared Facilities 

Stored Rx Water 
Unit 1 (2) Unit 2 0) Unit 3 "1 Stored S/G Closure Water Reclamation Make-up 

& Storage Head & Reclamation Facility Evaporation Water (Including (Including (Including 
Unit l Unit 2 Unit 3 ISFSI FIC . Storage Fae Facility Supply Line Ponds Resevoir Total "' allocations ) allocations ) allocations ) 

Report Reference App . C - 1 App . C - 2 App . C - 3 App . L App , G App . M App . H App . 1 App . J App . K 
Work Category 238 73 58,550 

21,776 19,335 Characterization and License Termination Surveys 19,931 15,595 17,490 5,223 - · - 17,440 
Decon 19,772 19,679 21,518 - · - - - - 60,969 19,772 19,679 21,518 
DOC Staff 
Energy 16,889 16,117 16,117 120 - - 49,243 16,929 16,157 16,167 
GTCC DOE Disposal 29,260 29,260 29,260 - · - - · - - 87,780 29,260 29,260 29,260 
Health Phyaica Suppliea 12,777 13,126 13,958 - - - - - 39,861 12,777 13,126 13,958 
Insurance 13,300 11,027 9,569 123 . · - - - 34,018 13,341 11,068 9,610 
LLRW Di.posal 76,495 95,367 100,699 4,355 25,194 2,048 - - · - 304,157 87,027 105,899 111,231 
Non·Craft Contractors 10,356 4,507 4,507 - · - 719 719 1,472 22,279 11,326 5,476 5,476 
Off-Site LLRW Proceaaing 
Other 7,670 7,142 10,612 2,759 676 689 - - 3,871 136 33,564 10,380 9,862 13,322 

iEMW'Ae 16,116 16,215 16,753 - - - - - 49,084 16,116 16,215 16,753 
15,540 17,190 17,472 396 26,498 652 - · · . 77,649 24,689 26,339 26,621 

4,259 3,931 3,349 . - · - · · 11,640 . 4,259 3,931 3,349 
Regulatory / NRC 5,691 3,546 2,346 602 - - - - - 12.185 5,892 3,746 2,547 
Removal 94,869 99,946 124,509 6,905 564 87 9,131 53,305 54,912 4,412 448,642 137,975 143,052 167,615 
RV 26,557 26,557 26,557 - - - - - 79,672 26,557 26,557 26,557 
RV Internals 44,528 44,661 44,661 - - - · - 133,851 44,528 44,661 44,661 
Security 79,671 76,354 71,090 281 - - - 227,397 79,765 76,448 71,184 
Shipping 5,295 6,262 6,627 3,066 4,144 2,028 - - - 27,421 8,374 9,341 9,706 
Spent Fuel/EP/ISFSI Equipment & Materials · - - · 
Spent Fuel/EP/ISFSI Labor - · - - - - -
Spent Fuel / EP / ISFSI Other 13,902 13,081 11,620 - - * - - 38,602 13,902 13,081 11,620 
Spent Fuel Capital and Transfer - - 121,440 - - - · - 121,440 40,480 40,480 40,480 
Spent Fuel Pool Isolation 13,062 8,708 8,708 · - - - 30,477 13,062 8,708 8,708 
Steam Generators 28,278 28,278 28,278 - - 84,835 28,278 28,278 28,278 
Remedial Action Surveys 7,823 8,606 8,606 - - - 25,036 7,823 8,606 8,606 
Utility Staff 240,559 219,386 279,193 724 · - 1,178 - 5,515 449 747,004 243,181 222,008 281,815 
Utility Traneition Costl 60,781 50,781 60,781 - - 152,342 50,781 50,781 50,781 
Total 853,384 835,323 924,279 145,994 57,074 5,405 11,027 54,024 66,009 5,069 2,957,587 968,251 950,190 1,039,146 

NRC License Termination 785,071 769,585 817,726 - 56,465 5,288 · - . 2,434,134 805,655 790,169 838,310 
Spent Fuel Management 13,902 13,081 11,620 145,994 - - - - 184,596 ' 62,567 61,745 60,284 
Site Reitoration 64,411 52,657 94,934 · 609 117 11,027 54,024 66,009 5,069 338,856 100,029 98,275 140,552 
Total m 853,384 835,323 924,279 145,994 57,073 5,405 11,027 54,024 66,009 5,069 2,957,586 968,251 950,190 1,039,146 
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TABLE 6.la 
SUMMARY OF DECOMMISSIONING COST ELEMENTS - LICENSE TERMINATION COSTS 

Palo Verde Nuclear Generating Station 
(thousands of 2019 dollars) 

Column Index (A) (B) (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) (M) (N) 
Shared Facilities 

Stored Rx Water 
Unit 1 (2' Unit 2 Q' Unit 3 (4 Stored S/G Cl 08're Water Reclamation Make-up 

&Storage Head & Reclamation Facility Evaporation Water (Including (Including (Including 
Unit 1 Unit 2 Unit 3 ISFSI Fac Storage Fae. Facility Supply Line Ponds Resevoir Total I allocations) allocations) allocations) 

Re port Reference App. C-1 App. C.2 App. C-3 App. L App. G App. M App. H App. I App. J App. K 
Work Category 

Characterization and IAeense Termination Surveys 19,931 15,595 17,490 · . - 53,016 19,931 15,595 17,490 
Decon 19,772 19,679 21,518 - - - 60,969 ' 19,772 19,679 21,518 
DOC Staff -
Energy 16,384 15,612 15,612 - - - - - 47,607 16,384 15,612 15,612 
GTCC DOE Diaposa] 29,260 29,260 29,260 - 87,780 29,260 29,260 29,260 
Health Physics Supplies 12,777 13,126 13,958 · - - - - 39,861 12,777 13,126 13,958 
Insurance 13,300 11,027 9,569 - - - - - 33,895 13,300 11,027 9,569 
LLRW Disposal 76,495 95,367 100,699 · 25,194 2 048 -

299,802 85,575 104,447 109,779 
Non-Craft Contractors 9,415 4,104 4,104 - - - - - 17,623 9,415 4,104 4,104 
Off-Site LLRW Processing -
Other 7,621 7,092 7,103 · 630 660 - - 23,107 8,051 7,522 7,533 
Packaging 15,540 17,190 17,472 - 26,498 552 - - - - 77,253 24,557 26,207 26,489 
Process Llquid Waate 16,116 16,215 16,753 - - - · - 49,084 16,116 16,215 16,753 
Property Taxes 3,567 3,239 2,656 - · . 9,462 3,567 3,239 2,656 
Regulatory / NRC 5,691 3,546 2,346 - - - - - 11,584 + 5,691 3,546 2,346 
Removal 58,397 64,689 65,598 - - . · 188,684 58,397 64,689 65,598 
RV 26,557 26,557 26,557 . - - . 79,672 26,557 26,557 26,557 
RV Internals 44,528 44,661 44,661 - · - - - - 133,851 44,528 44,661 44,661 
Security 73,143 69,826 64,562 - - - - - 207,532 73,143 69,826 64,562 
Shipping 5,295 6,262 6,627 4,144 2,028 - - - 24356 7,353 8,319 8,684 
Spent Fuel / EP/ISFSIEquipment & Materials - -
Spent Fuel / EP / ISFSI Labor -
Spent Fuel/EP/ISFSI Other - - -
Spent Fuel Capital and Transfer 
Spent Fuel Pool Isolation 13,062 8,708 8,708 - - - - - 30,477 13,062 8,708 8,708 
Steam Generators 28,278 28,278 28,278 - - - 84,835 28,278 28,278 28,278 
Remedial Action Surveys 7,823 8,606 8,606 . . - 25,036 7,823 8,606 8,606 
Utility Staff 231,337 210,164 254,808 - - . . 696,309 231,337 210,164 254,808 
Utility Transition Costs 50,781 50,781 50,781 - - - · - 152,342 50,781 50,781 50,781 
Total 785,071 ' 769,584 817,725 - 56,465 5,288 · - - - 2,434,134 805,655 790,169 838,310 
NRC Iacense Termination 785,071 769,585 817,726 56,465 5,288 -- - 2,434,134 805,655 790,169 838,310 
Spent Fuel Management -
Site Restoration 
Total ~" 785,071 769,585 817,726 - 56,465 5,288 - · - - 2,434,134 805,655 790,169 838,310 
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TABLE 6.lb 
SUMMARY OF DECOMMISSIONING COST ELEMENTS - SPENT FUEL MANAGEMENT COSTS 

Palo Verde Nuclear Generating Station 
(thousands of 2019 dollars) 

Column Index (A) (B) (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) (M) (N) 
Shared Facilities 

Stored Rx Water Unit l c" Unit 2 m Unit 3 (4' Stored S/G Closure Water Reclamation Make-up 
&Storage Head & Reclamation Facility Evaporation Water (Including (including (Including 

Unit 1 Unit 2 Unit 3 ISFSI F . C Storage Faa Facility Supply Line Ponds Resevo : r Total "> allocations ) allocations ) allocations ) 
Report Reference App. C-1 App. C-2 App. C-3 App. L App. G App. M App. H App. I App. J App. K 

Chat~te~~titegand License Termination Surveys - - 5,223 - - - - - 5,223 1,741 1,741 1,741 
Decon 
DOC Staff - · - -
Energy 120 - - - - 120 40 40 40 
GTCC DOE Disposal -
Health Physics Supplies -
Insurance - - 123 - - - - 123 41 41 41 LLRW Dlipo881 · - - 4,356 - - - - 4,355 : 1,452 1,452 1,452 
Non-Craft Contractori 
Off-Site LLRW Proceis,ng 
Other - - 2,759 - - - - 2,769 920 920 920 
Packaging 396 - - - - 396 132 132 132 
Process Liquid Waste -
Property Taxe8 
Regulatory / NRC - - 602 - - - - - 602 201 201 201 
Removal 

- - - 6,905 - - - - 6,905 

2,302 2,302 2,302 
RV 
RV Internals 
Security - - - 281 - - - . 281 94 94 94 
Shipping 3,066 · - 3,066 ' 1,022 1,022 1,022 
Spent Fuel / EP / ISFSI Equipment & Materials - -
Spent Fuel / EP / ISFSI Labor 
Spent Fuel / EP / ISFSI Other 13,902 13,081 11,620 - - - - - . 38,602 13,902 13,081 11,620 
Spent Fuel Capital and Transfer - - 121,440 - - - . 121,440 40,480 40,480 40,480 
Spent Fuel Pool Isolation -
Steam Generatore 
Remedial Action Surveys · -
Utility Staff - - 724 - - - . 724 241 241 241 
Utility Transition Costs 
Total 13,902 13,081 11,620 145,994 - - - . 184,596 62,567 61,745 60,284 

NRC LicenBe Termination - . 
Spent Fuel Management 13,902 13,081 11,620 146,994 - - - . 184,696 · 62,567 61,745 60,284 
Site Restoration -
Total (1) 13,902 13,081 11,620 145,994 - · - - - 184,596 62,567 61,745 60,284 
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TABLE 6.lc 
SUMMARY OF DECOMMISSIONING COST ELEMENTS - SITE RESTORATION COSTS 

Palo Verde Nuclear Generating Station 
(thousands of 2019 dollars) 

Column Index (A) (B) (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) (M) (N) 
Shared Facilities 

Stored Rx Water 
Stored S/G Closure Unit 1 (2> Units M Unit 3 (4) Water Reclamation Make-up 
&Storage Head & Reclamation Facility Evaporation Water (Including (Including (Including 

Unit 1 Unit 2 Unit 3 ISFSI Pae . Storage Fac . Facility Supply Line Ponds Raevoir Total "' allocations ) allocations ) allocations ) 
Report Re ference App. C-1 App. C-2 App. C-3 App. L App. G M App. H App. I App. J App. K 

Work Category . - 238 73 311 
104 104 104 Characterization and License Termmation Surveys 

Decon 
DOC Staff -
Energy 505 505 505 - - - 1,515 505 505 506 
GTCC DOE Disposal -
Health Physics Supplies -
Insurance -
LLRW Disposal - -
Non-Craft Contractors 941 403 403 - - - 719 719 1,472 4,655 1,911 1,372 1,372 
Off-Site LLRW Processing . 
Other 49 49 3,509 - 45 43 - 3,871 135 7,702 1,414 1,414 4,874 
Packaging 

693 
Process Liquid Waste 
Property Taxes 693 693 693 - · - 2,078 693 693 
Regulatory / NRC -
Removal 36,473 35,257 58.912 - 564 74 9.131 53.305 54.912 4.412 253.039 77.272 76.056 99.711 
RV 
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RV Internals 
Security 6,528 6,528 6,528 - - - 19,584 6,528 6,528 6,528 
Shipping 
Spent Fuel / EP/ ISFSI Equipment & Materials -
Spent Fuel / EP / ISFSI Labor . 
Spent Fuel/EP/ISFSI Other -
Spent Fuel Capital and Transfer . 
Spent Fuel Pool Isolation 
Steam Generatora . . . 
Remedia] Action Surveys . . . 
Utility Staff 9,222 9,222 24,385 - . - 1,178 5,515 449 49,971 11,603 11,603 26,765 
Utility Transition Costs - . . 
Total 54,411 52,667 94,934 609 117 11,027 54,024 66,009 5,069 338,856 100,029 98,275 140,552 
NRC License Termination -
Spent Fuel Management 
Site Restoration 54,411 52,657 94,934 609 117 11,027 54,024 66,009 5,069 338,856 100,029 98,276 140,552 
Total c" 54,411 52,657 94,934 - 609 117 11,027 54.024 66.009 5.069 338.856 100.029 98.275 140.552 
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Notes for Tables 6.1, 6.la, G.lb and 6.lc 

1) Numbers may not total due to rounding 
2) Column L represents the Unit 1 costs from Column A, plus 1/3 of the shared facilities costs totals from columns D through J 
3) Column M represents the Unit 2 costs from Column B, plus 1/3 of the shared facilities costs totals from columns D through J 
4) Column N represents the Unit 3 costs from Column C, plus 1/3 of the shared facilities costs totals from columns D through J 
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APPENDIX A 

SUMMARY OF 1998 STUDY 

COST REDUCTION ALTERNATIVES 
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Excerpt from 1998 Palo Verde Decommissioning Cost Study - Executive 
Summary: 

EXECUTIVE SUMMARY APPENDIX 
COST ALTERNATIVE STUDY 

A study prepared for the Operating Agent (OA) of the Palo Verde Nuclear 
Generating Station (PVNGS) by TLG Services, Inc. (TLG), evaluates the costs 
associated with decommissioning cost reduction alternatives. A baseline estimate 
for Unit 1 of PVNGS using the DECON decommissioning alternative was prepared 
for use as a comparison of cost savings. The following is a summary of the ten 
alternatives evaluated. A breakdown of cost savings and associated comments is 
reported in the Summary Table herein. 

1. Removal of the reactor vessel and internals as an integrated package, 
transported for intact disposal. 

2. Use of a second shift in the decontamination and dismantling of 
PVNGS, assessing the ultimate impact on the decommissioning 
schedule and associated costs. 

3. Use of alternative disposal sites for clean waste. This evaluation will 
consider expanding the current on-site waste disposal facility. Each 
alternative will be ranked based on feasibility and overall cost. 

4. Evaluation of alternative burial sites for LLW. This evaluation will 
consider development of an on-site, Part 61 licensed facility. Each 
alternative will be ranked based on feasibility and overall cost. 

5. Incremental decontamination and dismantling costs of a single unit 
with secondary-side contamination at two levels: (1) Current Unit 1, 
and (2) Unit 2 immediately after 1989 tube rupture event. 

6. Establishment of an on-site LLW decontamination, processing, and 
salvage facility. Three cases will be established for a 70%, 80%, and 
90% reduction in the volume of LLW that will require controlled 
disposal. 

7. Disposal of all LLW at the Chem-Nuclear Systems, Inc., Barnwell, 
S.C., disposal facility. Costs will be based on the November 1, 1996, 
CNSI instituted weight-based cost schedule. 

TLG Service~ Inc. 
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8. The assumption of responsibility for the management of all 
decommissioning operations by the OA (currently assumed to be 
performed by a DOC). 

9. Based on item 8 above, evaluation of decommissioning planning being 
initiated early, so as to have the required approvals at or shortly after 
(3-6 months) final shutdown. (Decontamination and dismantling would 
begin as soon as possible for Unit 1. Schedules for Units 2 and 3 would 
follow so as to maximize the use of rented, leased, or purchased 
equipment.) 

10. Isolation of the fuel building from the remainder of the facility 
(electrical, thermal, and hydraulic) so as not to impede D&D 
operations. This will include alternatives to monitor and control the 
fuel building activities from other than the current location. 

The alternatives were evaluated and grouped into three categories to better define 
their cost impact. 

Cost Bounding: These alternatives change the base scope of the study by adding 
assumptions that currently should be considered, and further bound the cost 
estimate by identifying changes that will add to the scope or further define the 
level of detail required. 

Cost Reductions: Changes to the base case that reduce the overall cost of the 
decommissioning project. This category can be further defined by cost 
reductions that can occur under current regulatory requirements and those 
which would require modifications to current requirements. 

Not Cost-Effective: Those alternatives that showed no cost benefit, or that 
increase the base cost. 

After reviewing each alternative and evaluating the cost impacts and savings to the 
original decommissioning cost estimate, TLG has developed a list of three 
recommendations for inclusion into the base case study. 

TLG recommends three of the cost reduction alternatives. Alternative #8, the OA 
management of the decommissioning project (serving as DOC) is the highest ranked 
alternative for cost reduction. Of all the current options, it is the most feasible and 
easiest to adopt and offers a potential cost savings of $18.5 million. The next two 
recommendations are waste-related. Alternative # 3, the on-site disposition of clean 
construction debris rather than shipment to a local vendor would result in 
substantial savings of approximately $7.6 million. Similarly, Alternative # 6 the on-
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site processing of low-level waste is a viable alternative. A review of state-of-the-art 
processes in processing and volume reduction is recommended; TLG feels the 
potential of 90% volume reduction is not unrealistic and should be investigated 
prior to the planning of such a facility. Although even 70% reduction could yield 
$ .9 million dollars in savings, a 90% reduction could result in savings of up to $5.5 
million. 

TLG also recommends further investigation into one of the cost savings alternatives 
that would require regulatory revisions for the OA -- that being to create an on-site 
facility for the storage of low-level waste. While the cost for such a facility might 
not be economical for a single unit, the money to be saved with three units would be 
substantial. The site's remote location, its stable profile as a nuclear area, and the 
fact that Arizona is the next host state for the Southwest Compact all contribute to 
the potential for a successful and profitable venture. TLG recommends that the OA 
consider a feasibility study to determine the technical and political viability of 
obtaining a Part 61 license. A feasibility study would not only examine the financial 
aspects (startup, operation, maintenance) of such a venture, but would also consider 
such environmental aspects as community involvement and licensing 
issues/requirements. 

Two cost reduction alternatives were approved by the OA to be utilized in the 
development of this cost study: 

Alternative # 8 in which the OA will act as Decommissioning Operations 
Contractor (DOC), providing contract management of the decommissioning labor 
force and subcontractors, directing all decontamination and dismantling activities. 
Other activities that are included but not limited to, are engineering services for 
such items as writing activity specifications, detailed procedures, detailed 
activation analyses, and structural modifications. 
Alternative # 3 in which an on-site facility will be used for clean construction 
debris disposal is the second alternative utilized in the study. Environmental 
closure requirements will need to be defined before selection of the on-site 
location is determined. 

TLG Services, Inc. 
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SUMMARY TABLE: COST REDUCTION ALTERNATIVES 
(Millions of 1998 Dollars) 

Potential - : 
Cost 1 

Impact/ TLG 
Alternative _ Category Savings Rec Comments 

1 One-Piece Vessel Lift C (35.2) Regulation revisions required, several utilities 
i submitting similar scenario Until NRC approves 
- scenario, alternative remains unlikely. 

2 Alternative Shift - - Fuel storage restricts schedule reduction, savings 
Schedule NC 3.0 are offset by cost of second shift operations. 

3 : Alternative Disposal : : . Existing voids created by Evaporator Ponds and 
i Site - Clean fill C i (7.6) i Yes ; Water Make-up utilized for clean fill disposal, 

: : acceptable per Arizona Revised Statute. 

4 : Alternative Burial Site- : i Regulation revision required on-site development 
On-site Pan 61 C . (220) Yes * i highly speculative, greatest potentials for savings 
Licensed LLW Facility : : i with highest risk. 

5 ; Secondary-Side : - i Ma~or cost impact, should be added to cost estimate. 
: Contamination B : 20.7 i Yes i Further characterization should be performed to 

venfy extent of contamination. 
·,· ··5 

6 i On-Site Recycling 

-70% Vol. Reduction 
i -80% Vol. Reduction 
~ -90% Vol. Reduction 

I : ~ On-site facility capital and operating cost (70% 
i reduction) is within 1 % of off-site vendor cost. Due 
' to responsibilities assumed by vendor and potential C i (0.9) ~ Yes * i of achieving similar savings, recommend further 

i (7.0) I t investigation New technologies yet to be proven 
j (5.5) i ~ must be evaluated as they become available. 

- Savings less than 1% of total decommissioning cost 
7 - Weight-Based Burial B (3.7) * to utilize Bamwell. Recommend cost estimate to 

= : assume Southwest Compact burial will be available. 

E ? i : i Most feasible and easiest to adopt. Minimal risk with 

8 IOA Assumes DOC ; C i (18.5) : Yes : good record indicated at other utilities 
i Responsibilities : 

9 Pre-Planning NC (1.2) 
Cost savings are offset by delay in fuel storage pool 
decommissioning. $4.2 million savings offset by $3 

- million additional cost due to Iengthening of 
schedule caused by fuel storage delay Savings in 
period not worth increase in schedule. 

10 : Fuel Building Isolation BiO 
~ Base estimate allocates $2.1 million (21,000 man-
i hours) for license and related document 
~ modifications. Thus is equal to several current utility 
: allocations Including building modification cost of 

$1.1 million, base estimate allocates $3 2 million. 
; No savings are indicated. 

Legend: * Further investigation required. 
B = Cost Bounding C = Cost Reduction NC = Not Cost-Effective 
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APPENDIX B 

SCHEDULE OF ANNUAL EXPENDITURES 
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TABLE B-1 
SCHEDULE OF ANNUAL EXPENDITURES 

DECON, UNIT 1 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2040 363 0 0 0 363 
2041 619 0 0 0 0 619 
2042 619 0 0 0 0 619 
2043' 3,501 0 01 0 3,501 
20441 5,550 0 0 0 0 5,550 
2045 60,536 1,142 1,567 13 4,408 67,666 
2046 84,200 14,005 4,000 11,408 21,967 135,581j 
2047; 66,378 29,431 2,539* 27,795 7,976 134,118 
2048 65,719 28,558 2,515 27,402 7,941 132,135 
2049I 51,766 12,858' 2,004 19,646 6,992 93,266 
2050 51,766 12,858 2,004 19,646I 6,992 93,266£ 
2051 35,021 9,492 1,347I 15,448 6,0301 67,3381 
2052 5,167 210 0 41 2,307 7,688 
2053 5,153, 210 0 4 2,301| 7,667 
2094.-- - 18,624 _ _ __ L-1614-_ - 332 11 2,034: _ 22,163 
2055, 14,691' 9,198 305~ 2 _ 603j 24,800 
2056_ 12,7.* 10,466 268 0 3* _ 23,839 
2057t 382 315~ 8 0 12 716 
i8-96 0 0' 0 01 0 oI 
2097 0 3,227 0 0 29,260 32,486 

482,769! __1-g3_,129~ 16,889 - - 121,37€_ - - 99,218 853,384 Total 
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TABLE B-2 
SCHEDULE OF ANNUAL EXPENDITURES 

DECON, UNIT 2 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2046 82,381 £ 2,122 1,911 i 675i 5,727 | 92,816 ' 
2047 65,8271 2?,184 3,4-1.5--_- 33,993 . 17,045 149,463 t 

~~ .®48 . 69,354 L. _ - 30,951 2,545 37,350 8,278 .148,479 
2049 56,028 17,893 2,186 23,422 7,092 106,620 
2050 49,2681 11,218 2,004 16,309 6,493 85,292 
2051 49,268 ~ 11,218 2,004 16,309 I 6,493 85,292 
2052 29,444 1 7,675 1,138; 12,361 5,268 55,886 i 
2053 - 5,349 ~ 262 4 2,174 7,789 ' 
2054 18,699 1,180 332 11, _ . 1,849 I_ ___22,071 

14,644 ~ NfiL_-_ __ 305 2J__572-L__-24,&80_] 
2056 I 12,657 I 10,417 ' 268 0 -__3941 23,735 
2057 380~ 313 8I 0~ 12~ 713+ 

i 2058-96 i 0 0t 0 o I o2 
2097 0' 3,227 0 29,260 ~ 32,486 

F- Total 453,299 ~ 134,816 ---- 1-8,117 140,435 90,656 835,323 
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TABLE B-3 
SCHEDULE OF ANNUAL EXPENDITURES 

DECON, UNIT 3 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2047 
2048i 
j-Qf-€ 
2050 
2051' 
2052 
2053 

12,324 1 
95,352 ' 
69,361 L 
68,834 
61,962 
62,131 
59,856 

2054 39,607 
2055, 26,058 
2056 24,033 I 
2057 722~ 

2058-96 ' 0 
2097' 0 

~_Total - 520339 , 

227 271 2 713' 13,538 

12,959 i_ __- 31566 _ _12,753 , _17,022 141,652 ~ 30,651_[2,539 ?6,51? 1__ . -8,114 147,176_ 
29,346 2,500 35,246 8,004 143,930 
12,332 2,004 18,728 6,580 101,605 
12,366 ~ 2,010 _ -_ -1_8,779 ____ 6,-598 ~ -10_1,#84 
12,041 ' 1,909 18,368 6,398 98,573 
4,7901 736 5,749 I 2,775 53,657 

15,556 305 2 2,127 44,048 
17,866 268 o 2,229 44,395 

537 8 o' 67 1,334 ~ 
0 0 0 0 0I 

3,227 0 0 29,260 32,486] 

151,@5 i - 16317 ----146,141 I - 89,887 _ 924,279 
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TABLE B-4 
SCHEDULE OF ANNUAL EXPENDITURES 

STORED STEAM GENERATORS & STORAGE FACILITY 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 
2054 
2055 

3,371 
0 
0 
0 
oi 
0! 
01-
01 78i 

196 JL_ o.j 0 
10,007 ' 0 12,597 
10,007 0 12,597 

ol 0 ol 
oi 0 0 
O' o ol 
oi 0 0' 
0 0 0 0; 0~ ol 

308 0! 01 

Q- --- 594 
*072 _ .--28,047 
2,072 28,047 I 

0 0' 
O _-fl 
0 0 
0 01 
0 0 
0 0 
0 0 
0 386' 

Total ' 7,219 | 20,518 ~ 0 25,194 4,144 I _ __57,074 I 
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TABLE B-5 
SCHEDULE OF ANNUAL EXPENDITURES 

WATER RECLAMATION FACILITY 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2047 1,603 293 0 0~ 0 1,896 
2048 . 809 65 0 0 0 87*I 
2049 809 65: 0 0 0 874 
2050 809 65' 0 0 __0 874 
2051 802' 65 0 0 0 874~ 
2052 809 65 0 Oi 0 874 
2053 809, 65 0 Oi 0 874 
2054 809 65 0 . 0 i 0 874 
2055 946~ 2,069 0 OI 0 3,014 ~ 

Total 8,208 I 2,819 I 0 Oi.0_L 11,027 I 
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TABLE B-6 
SCHEDULE OF ANNUAL EXPENDITURES 

WATER RECLAMATION SUPPLY SYSTEM PIPELINE & STRUCTURES 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2047 , 425 293 0 0 
2048 t 6,981 563 0 0 
2049 6,981 ! 563 i _- _0_-_ _ 0 
2050 6,981 593,-- O O 
2051 6,981 5631 0 0 
2052 6,981 563 j 0 0 
2053 , 6,981 f 5636 0 0 
2054 6,981 563 0 
2055 156 341 0 

0 719 
0 7,544 
(t - LMY 
0 · _ _7,544 i 
0 I 7,544 
0 ( 7,544 
0 i 7,544, 
0 | 7,544 ~ 
0| 497 

Total 49,446 ~ ._ _4,578 0' 0 0 54,024 ~ 
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TABLE B-7 
SCHEDULE OF ANNUAL EXPENDITURES 

EVAPORATION PONDS 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2045 12,476 10,195 0 
| -2046 0 0 d 

2047 0 0 0 

0,1 22,670 
) 0 0 
000 

2048 , 2,998: 2,998 0 
I _ _2049 2,998 2,998 0 

2050 _._- 2,998! _-_ 2-,9981 0 
: 2051 2,9981 2,998 0 

0 0 5,996 
0 0 5,996 
0 0 5,996 
02 0 5,996 

2052 2,998 2,998 01 
2053 , 2,998 2,998 rn - 4--
2054 2,998' 2,998 ) 
2055 684 684 0 

0 
0 

0 

0 5,996 
0 5,996 
0 5,996 
0 1,369 

Total 34,145_ _ ¤.1,8(HI - _- O ___---_lk- O 
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TABLE B-8 
SCHEDULE OF ANNUAL EXPENDITURES 

MAKE-UP WATER RESERVOIRS 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2045 0 0' 05 0 0 01 
2046 0 0 01 01 0: 0 
2047 
2048 
2049 
2050 
2051 
2052 
2053 
2054 
2055 

253: 0, 01 0 
333 333 0: 0 
333 333 Oi 0 
3331 3334 0 0 
333 333' 0 0 
333 3331 0 0 
333 - __?31_ 0 0 
333 333 0 0 
76 i 76 0 0 .L 

0_~ - -___ 253_ 
0 666 
0 666 
0 666 
0 666 
0 666 
0 666 
0 666 
q L 152 

[ __ Total 2,661 2,408 | -i _ _5,069 ~ 
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TABLE B-9 
SCHEDULE OF ANNUAL EXPENDITURES 

DECON, ISFSI 
(thousands, 2019 dollars) 

ISFSI Operations ISFSI 
(Each Unit's Shut ISFSI Demolition 

Down through End of License and Site 
Year DOE ISFSI Pickup) Termination Restoration Total 
2047 1,288 - - 1,288 
2048 4,510 - - 4,510 
2049 3,221 - - 3,221 
2050 4,832 - - 4,832 
2051 3,221 - - 3,221 
2052 3,221 - - 3,221 
2053 3,221 - - 3,221 
2054 2,255 - - 2,255 
2055 2,255 - - 2,255 
2056 2,255 - - 2,255 
2057 2,255 - - 2,255 
2058 1,933 - - 1,933 
2059 2,255 - - 2,255 
2060 2,255 - - 2,255 
2061 2,255 - - 2,255 
2062 2,255 - - 2,255 
2063 2,255 - - 2,255 
2064 2,255 - - 2,255 
2065 2,255 - - 2,255 
2066 1,933 - - 1,933 
2067 2,255 - - 2,255 
2068 2,255 - - 2,255 
2069 2,255 - - 2,255 
2070 2,255 - - 2,255 
2071 2,255 - - 2,255 
2072 2,255 - - 2,255 
2073 2,255 - - 2,255 
2074 1,933 - - 1,933 
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TABLE B-9 (continued) 
SCHEDULE OF ANNUAL EXPENDITURES 

DECON, ISFSI 
(thousands, 2019 dollars) 

ISFSI Operations ISFSI 
(Each Unit's Shut ISFSI Demolition 

Down through End of License and Site 
Year DOE ISFSI Pickup) Termination Restoration Total 
2075 2,255 - - 2,255 
2076 2,255 - - 2,255 
2077 2,255 2,255 
2078 2,255 2,255 
2079 2,255 2,255 
2080 2,255 2,255 
2081 2,255 2,255 
2082 1,933 1,933 
2083 2,255 2,255 
2084 2,255 2,255 
2085 2,255 2,255 
2086 2,255 2,255 
2087 2,255 2,255 
2088 2,255 2,255 
2089 2,255 2,255 
2090 1,933 1,933 
2091 2,255 2,255 
2092 2,255 2,255 
2093 2,255 2,255 
2094 2,255 2,255 
2095 1,288 1,288 
2096 3,865 3,865 
2097 1,933 1,933 
2098 15,848 8,706 24,554 
2099 

Total I 121,440 15,848 8,706 145,994 

TLG Services, Inc. 



Palo Verde Nuclear Generating Station 
2019 Decommissioning Cost Study 

Exhibit RWK-2 
Page 106 of 183 

Document A04-1761-001, Reu. 1 
Appendix B, Page 106 of 183 

TABLE B-10 
SCHEDULE OF ANNUAL EXPENDITURES 

STORED REACTOR CLOSURE HEADS & STORAGE FACILITY 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2045 393 293' 
2046 138 ' 138~ 
2047_ _ __1·38-f_ 138 
2048 

-

2049 
2050 
2051 
2052 
2053 
2054 54' 36 
2055 _0- . -Oi 

0 
0 
0 

0 
0 

0 0 
1,024 1,014 
1,024 1,014 

0 0 
0 

686 
2,314 
*314-' 

P-
0 
0 
0 
0 
0 

90! 
k-J 

Total __ - 723 _-_ ._606 K 01 2,048 2,028 t 5,405_' 
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APPENDIX C 

DETAILED COST ANALYSIS 

DECON 

Page 

Palo Verde Nuclear Generating Station, Unit 1 ..108 

Palo Verde Nuclear Generating Station, Unit 2 ..117 

Palo Verde Nuclear Generating Station, Unit 3 125 

TLG Seruices, Inc. 
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Table C-l 
Palo Verde NGS Unit 1 

DECON Decomrnissioning Cost Ewrnate 
(Thousands of 2019 Dollars) 

O / I ] te LLRW Na C Spent Fuel Slte hccessed Bur ,/ Votume , Burl /' Utility ud 
Activity Deeon Remo~al Packag ] Ig Tr , n , port Proceoeing Dlipoeat Other Total Total Ltc Ternl MI , ~qfii - t Regtoratirm - V , Iimp et . ee A elm H a .. C GTCC Proee , eed Craft ~ /...'.- 
Index Activity De®c,iptioe Co,t Coet CCSte Cost. Costs Coete Ccetm Coet~Dgeney Coeti Costs Co,U Colt8 Cu Feet CU Feet Cu Feet Cu Feet Cu Feet Wt, Lbi Manhonr, M"hours 

PER]OD *i. Pre-Shutdown Ea/y Ptamoimg 

Pe/od Oa DI/Ct I)ecomrnmionmg Activ,tiee 

Penod Oa Cottate,/ Covte 
.3 Subtotei Per,od Oa Coliaters] Col,t~ 

Penod Oa Penod Dependent Co•ta 
Oa.1 
Oa 4 2 Property ta.ee 
08 Ll Plant energy bud,et 

26280 08 4 4 Utitity Staff Co.t 
20 280 

IG16 242 1868 1858 
Oa 4 Subtotal Period Oa Period Dependent Coet~ 1 G ] G 24Z I 868 1 , 858 

080 TOTAL PERIOD oe COST 1 Gl ( i 24Z l 858 1858 20 280 

PERIOD Ob- Pre·Sbutdo-, Pieparatione 

Per,od Ob Direct Decomm:AM,oning Activ,tien 
Ob,1 Prepam preliminary deoomm-ioning ec,lt 99 M /4 114 1.;00 
obl 2 Netif~cat,on of Ce-at»n ofOpemm a 
Obl3 Remove fuel& eou," material WR 
0b I 4 Not]Rcation / Perrnsrnent Defueling 
0~16 Deact,vate plant nyntemM & proc- wa- a 
0b~6 Prepsre and eubmit PSDAR 162 23 A 176 ~000 
Obl ; Review p } ant dw # & ~peca 149 62 4 / 402 4 GOO 
Ob I.8 Perorm detded red murvey a 
obl9 D,t:mateby productmventory A 11 / 87 l 000 
ob 1/0 Endpduictdeecr:pt,on 76 U 87 87 I 000 
ob I I' Deta//b> p,odu¢ttnventory 99 / 1 [4 111 t 300 
obll2 Dehne maJor wo. aequenee 670 8/ .6 "45 7600 
..3 Perform SER,Ind EA 236 36 M m 3.100 
0bll4 Prepsre/®ubrnl Defueled Techn]¢al Spee'fkat]<>n• 670 85 .6 .6 7600 
Ob 1 16 Perfu,m S.k Specil/Co•t St~dy 380 67 437 .7 5000 
Obi 1 PrepareuubritIrradieted Fuei Management Pkn 76 11 87 87 MOO 

Activity Specilleitionp 
Ob 1 171 Plant & ternporaty 6,¢,Iitien 374 56 430 187 43 4 920 
Ob 1 / 2 Plant .4tem8 317 47 3. M 36 4167 
Ob 1 / 3 NSSS De€ontam,nat,on Flu,h 38 G 44 44 500 
Ob 1 / 4 Reactorinter,a/* 639 81 620 620 7 IOO 
Ob 1 / 5 Reactorv-el 494 74 568 668 6500 
Ob 1 17 G Biolcg:e/,hi/d 38 G 44 44 &00 
Ob '17 7 Steam genentore 217 36 273 273 3 Ilo 
Ob I 17 8 RemR,rred concmte 122 / 140 70 70 1 GOO 
Ob l 17 9 MamTurb,me 30 5 . . 400 
Ob 117 / *in Conden-rM 30 5 36 . 400 
Ob 1 / li Plant /tn,aure: & bu.]din/ 237 36 271 ]96 .6 3 120 
Ob 1 17 12.80¢e management 349 52 402 402 - 4 600 
Ob I ll 13 Fae:Iity hite ¢Ioe€out G8 ]0 79 39 39 900 
Ob 117 Total 2 874 431 3 305 2,910 395 31.827 
Ob 1 Subtotel Per,od Ob Actml Co~t• n 666 833 6380 S 994 395 73127 

Pe™,d Ob Co]Iteral */ 
0b 3 Sub¢otal Penod Ob Collateral C/tn 

Period Ob Period Dependent C.. 
Ob 4 I 
0b42 Property Uxe. 
0b43 Plant energy bud,et 
Cb44 Utility Staff Ccpt 4 083 613 4.696 4.G 47 90/ 
Ob 4 Subtotal Period Ob Perwd Dependent Co- 4 083 613 4 GOK; 4 Gf)G 47 906 

Ob 0 TOTA[. PERIOD ob COST f} 639 1446 11085 10 (90 396 121 032 
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Table C-1 
Palo Verde NGS Unit 1 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

om-S~te LLRW NRC Spen,Fuel Site Procei,ed Hui.1 Volume. Buti*]i U•mty •od 
Activity 

C.t co.t Co.t. Coats Co•te co.t. cost' Contingency CO.t. Cu Feet Cu Feet Cu Feet Cu. Feet Cu. Feet Wt, Lb. Mamhour• Manbour• 
Decon Remov/ Packaging Trenlport Prece••iog kpoeal Other Total Total L,e Term M'Il""Bt Restoration Vo]un- ck.• A CI,UR ela- C GTCC Pr"",ed Craft Contr~ctor 

[»de Aetjviy D€Krinkn Co•, C€*. ec,Gt. 

PERIOD la - Shutdowmtbreugb Tren•ltion 

Period la D~ect Decomm-oning Actl,qt:e~ 

Planning & Site P,epamt,ona 
Ial i P,epare d/mantling Aequence % 27 210 210 2.400 
1812 Plantprep & ternp 8vcen 3.400 .0 3910 3910 
la 13 DeMign wsta clean up*y,~tern 10G . 122 !22 1 400 
1e14 Rwne/Cont. Cntrl Envlpp~toolinf/etc 2400 360 2 7/0 2 7G0 
la ll; Prr,cure wkW]inem & centainere 93 I 4 107 107 1 230 
18 1 Subtotal Penod la Acbv,ty Cmi 6182 927 7109 7 1. 5 030 

Per,od la Addit,onal Co#te 
la 2 ' SteITran,Iition 39,281 5,892 4&173 46173 
/2 Subtotal Period la Addit,on/1 Co- 39281 6 892 45 173 46173 

Period ~* Collateral Co#tl 
/3 Subtotal Per~od la Co~lateral Cont• 

Penod . Pelod Dependent COA. 
1L41 t-ui,lce 3,479 348 3827 3 827 
1a42 P,operty taxef, 333 33 166 3GI 
lm43 Health ph/* Iuppl,ei, .3 128 641 .' 
1.4 4 Hewyequipment mul 546 - - 82 G28 628 
1846 Boaal ofDAW generated )1 lo 18 7 46 46 .0 12190 20 
la46 Plant ener€y budget - 2 124 349 2672 2 672 . 
la 4 7 NRC Fee. 109/ 1 "0 I,208 1 208 
la48 Emergency Plannin¢Fei 1060 106 1 16. ' 166 
la.9 Spent Fuel Pool O&M 828 I24 962 952 
la 410 Secun' Staff Co,Mt 9 622 ' 428 1096~ 10951 173216 
la411 Ubl,ty Staffrw - · - 31981 4 797 36778 3G 778 - - 422 2«] 
la4 Subtctat Penod la Per,od Dependent (4* 1069 U 10 18 60,614 76' 59223 67}!6 2107 G~0 12 190 20 696 466 

la 0 TOTAL PERUOD ta COST 1/9 / 10 18 96 078 14331 111606 109 399 2 107 .0 '2 190 20 GOO 486 

PERIOD tb. Decommi,® n:h,g Preparation• 

Penod lb D,rect Deccmrni-ion,ng Actjvitjen 

Deta'led Wo' Procedure~ 
tb/k/ Plant Iy„teml 360 At 8 372 41 4 733 
1b"2 NSSS Deeantaminstx>n Au~h 76 Il / 
1bl13 Reactorintornall 190 28 218 2~ - 2.600 
lb/14 Remammi build,n/ 103 16 118 29 88 IM 
lb 116 CRD coohng a-emly 76 11 / 87 . l 000 
/"6 RD bcum,n/ & ICI tuben A 11 87 87 I ooO 
'b' /7 Inco~ in•trumentat•on . 11 87 87 ' 000 
lb/18 Reactorve-el 27/ 41 3:7 .7 3630 
lb' 19 Fae'lityc'o"out - 91 14 M 62 62 , 200 
1b 1[10 M,Mile Ihie]da 31 1~ 39 39 . 41*) 
lb l l ll B,olo«ae/shield 91 / I 08 105 1200 
tb 1 1 12 Steam gemrator• 349 62 4/2 402 4 GOD 
1b 1 1 13 Reinforced concrete 76 H 87 44 44 l 000 
lb t 114 Ma,n Tuitine 119 18 'G 13G 1 r.GO 
th l j 15 MainConden// 1~9 18 136 - 136 ' 6G0 
lb l / t6 Auxi /i/rybuild./g 207 31 239 21G 24 2 730 
jl 1 17 Reactor building 

-
267 3~ 239 m 2 2 /o 

1hlt Total . 2 &26 379 2904 2368 646 13 243 

lbt2 Decon pnmary Iocm ~ 047 623 1670 I 670 - 10/7 
Ih I Subtotal Penod lb Activ]t, Cmi l./47 2.626 902 4 475 3928 646 1 OG7 33 24 ! 

Per,od lb /dditlonal Coats 
Ib 2 1 Spent Fuel Pool Im]*t,on 12 326 1849 ~4174 14.174 
~b22 Site Charactematlon r, 991 1 797 7 788 7 788 3C 600 / 862 
16 2 Subtot/ Penod l b Addi tional Col,ta 18316 '640 21963 21963 10 600 10 %2 
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Table C-1 
Palo Verde NGS Unit 1 

DECON Decommissioning Cost Estimate 
(Thousand8 of 2019 Dollar») 

O#*hte URW NRC Spent Fuel Site Pr~®..ed Burillvoll :Z,e® Burial/ Utility.nd 
Aeti~ity Deeon Removal P.ck..n. Tran,port Procei®lo, D:•pml Other Total Tot/ Lic Term. M,=/mint Regtor,t,oo voiu.e CI.I'A Ci.•. B CI,- C GTCC Proce.ed Bn e=»r---
Index Actlv , ty Descnptico Co , t CO , t COS / CO *. CO • t , fostM Costs Cont , M . nev COM . Co ¢ t , Cogt , COR . Cu Feet Cu Feet Cu Feet CU Feet Cu Feet Wt 1 Lb .. Mamboui Maahour , 

Per,od tb /0118/ral CO»te 
tb 31 De¢,ia equipment 1 02/ .4 ] 180 I 180 
1b32 Staffrelocatlonexpen~eg 

25 .0 . lb33 Proc- decommatonmg wnterwaate 70 42 Gl 90 71 313 333 429 
lb34 Procoee decomrw/ancrung chemwl nw•h waate 4 126 378 7 ] 30 1,864 /,90 9 490 1329 ]41 G 37 249 
lh35 Smf,n tool /1]owsoce I . 0 2 2 
1b 36 P:pecuttingequipmelt ! 200 180 1380 '380 
lb37 Deconr/ 2 093 3!4 2.107 2 407 
Ib 3 Subtot81 Penod lb { 1oltamr / /- 1 193 1 Ill 1 . 438 7 220 2572 il 791 1791 1 . 1329 167397 332 

Penod tb Penod Dependent CoatM 
tbll Decon */pliei 37 9 tfi 16 
lb42 tn~~= 17 lai 181 

1744 174 1919 '9]9 
Ih43 P,opertytaxe• 

72 362 362 lb4 4 Health phyeica .upphee /50 
lb46 HeaVequipmentrental 274 41 315 316 

-

tb 4 / D,ap-1 of DAW Kem// 6 6 H 4 27 27 169 7 )83 12 
1b'7 Plant ener*y budget 2 319 2 679 /679 
lb48 NRCFee, 

579 579 
. <36 336 

tb 4 9 Emer:eiq Planmngfeee ~ 477 
477 I b 4 10 Spent Fuel Pool 0&M 63 

]b ~ 11 Secur,iy Staff/oel ·1 71G 6490 5 190 86 837 
tb/12 Utility Stafr CMI · 2] 3 186 

24 119 24419 
366 277 
278,·44 I 

lb' Swbt{}tel Penod Ib Pertod Dependent Co,t8 37 FWU 6 6 )1 3] ·1 7,·4 36.832 3517/ '06/ 359 7 183 . 

TLG Seroieu, D:c. 

/7 

330 
306 
.G 
4!6 
171 
234 
496 

337 

416 

611 
611 
021 

Ib 0 TOTAL PERIOD Ib COST 1276 ]766 ]73 Il 7 231 62 1] 836 78.Onl 74468 1 066 .G 789 I 329 174.0 3]911 409 372 

PERIOD 1 TOTALS 4 276 2 824 .3 ., 7 249 l,8 26165 1896G6 186868 31G3 64G 1398 t 329 186771 3]931 l 009 867 

PERIOD k - Larte Component Removal 

Pe™,d 2/ Dir·ect Decomm..onun/ Activlll 

N'ucl cer Steant Supply Syetem Remo"1 
.l!1 Reactorrgolw,t Ptping 142 137 30 37 387 210 913 943 1 789 124 863 64. 
2/112 Preieunzer Quench Tank 8 7 1 4 44 18 81 M 201 14.1 375 
2a'13 Reacto'Coolsnl Pumpe &Motorg 133 70 365 369 al 395 2197 2.197 10637 .08000 5.539 Ioo 
2s114 P'I-,nzer 32 41 180 98 239 119 ' 039 : 039 1879 32·i 870 2 373 625 
2a'16 Ste@,n Genentore 210 3 029 8 030 1 201 6762 3 63G 22 7/9 2Z7(;9 195:6 4416367 46 364 968 
.allG /RDMe/ICINServ,ce Structure Remov/ 132 336 .' 80 :,033 462 2457 2467 8 222 - - 333.32·7 10981 
.117 Reactor Ve,-l Internals 113 6~767 19201 1018 8,]90 14 361 60113 6~143 2 379 673 224 366 766 ·13.357 1 893 
.ll/ Reactorle~el 102 8 117 3 899 882 3 621 9 Ill 2G 363 26.363 "9G3 · 1 269 628 43 367 t,893 
2sll Tot,A 872 )8 191 324]1 1 GAO 21161 1 28 3·12 106986 106 98& MGRG /73 221 1 9&6 740 167.799 6 ·169 

Removal / Ma,or Equ.pmect 
312' /12 Main Turblne/Generalor 119 18 137 137 

2a 13 Mam Conden8era 1 , 281 ] 223 G99 12911 311 / I9 893 ] 9 . 3 86 676 · 1 W ; 6812 36411 

/aecading /- krn Clesn Bu,]d,ng Demol,tm 
2.Ill Aux:ha,y Building IM 23 179 ]7. 1103 
2al42 C~tainment 108 61 470 170 4 270 
2a 143 Main Steam luppoi Stmctum 31 6 36 l 274 
2a 141 Radwimte Building 184 25 188 .8 2 401 
2.l• 6 Fuel Bu,M,ng 

~24 963 963 8 883 
70 to 80 80 W 

tall Totala 829 

D~poeal of Pbnt Systerna 
.161 Aunhary Peed•ater (AF> 39 - G 45 8 1 309 
2,162 Auxiliary Steam<AS) +1 , 7 5 51 1600 
20163 Auxihar, Steam (AS) RCA lfI 36 17 313 126 G60 660 1./9 100.889 3.888 
2, ) 54 CT Makeup & B lowdown Crl) ]8 3 2 / / 74 74 186 11786 46] 
h/66 Chemicat Product,on (C{1 / 2 19 If - OO 
2/166 Chlor~el/eet,on (Cl) 5/ 8 64 /1 ~ 820 
2.157 Circulltin'Water{CW) 107 i. 124 124 3 546 
2,1~8 Cooden,ste {CD) 191 29 219 219 Aim 
28 169 {~eneetestorage&Tranier({m M 33 <7 307 146 719 749 - 1642 99006 G (WG 
28 ] 5 W Conde•Ber Aw Removal{AR) 39 G 15 . 16 1 31€ 
28 1 6 U Denunerabzed Water (DW) Gl lo 73 73 2 086 
2a 1 , 12 Diesel Puei O:i & T/nafer (D!9 <9 7 66 66 1 492 
2, [ 5 13 [heael Gener/or {DG) 68 9 67 / 1862 
2' I r, 14 rW Heeier Exr'ct Steam & Dr,lnB (ED) 442 . 608 608 11 838 
23 1 G 16 Feedwater (FW> 93 11 107 

1. . 3 09. 
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Table C-1 
Palo Verde NGS Unit 1 

DECON Decommissioning Cost Estimate 
(ThouBandB of 2019 Dollars) 

Orr-Site LLRW NRC Spent Fuel Site Proce,•ed Burial Vot.rne. Burial, Utility and 
Activity Decon Remov/ Packa~ag Tr*n*port Proce.Ig Diepoul Other Tot.1 Tout Uc Terlnt Management Reitertien CI,•• A Cla.B CI,Bi C GTCC Proeei-d cnn Ce-,e-· 
ln/el Activity Deicrtptlol Co:t Cgi, CO•t• Cu,te Coata Co•ti CO•ts Co.tl•'elly Co=. Co,t' CO.t. Costa C• Feet Cu Feet eu Feet Cu Feet Co. Feet Wt , thi M.nhouie Manho•r• 

Di~poaa] of Plant SyAtemA (Continued) 
28 ] 6 ]6 Feedweter ~ W) RCA 2 ! 12 7 129 40 209 209 - /6 41 7. .1 

2a 16 17 Generator Hydrogen & CO2 K; }D 3 0 3 3 W)2 

2a 1618 Gener/o, Se/Oil GO) 1 l 8 8 236 

2a 1519 HVAC Mwmteltructure,(HS 16 Z 18 la 630 
2. : 5 20 Luhe Oil (LO) 36 6 42 42 I ™8 
28 15 21 Lubeoil Sto/&Trian,& Pur,hcslamf{)Sl 12 5 36 3(; 1038 
2a ~ 6 22 MainSteam B G) 233 . · 36 2GA N - - 8032 
2* 16 23 Men Steam (SO) RCA 94 37 20 972 123 647 G47 1/78 1]991G 2297 
2a 1 524 Ma,nTurb,ne(MT~ 370 672 332 6127 i73l 9 133 9 133 31043 1976 452 '0489 
2a 1626 Ms,n Turb,ne Control O,1(CO) G - 1 G G 176 
2, 1 6 2G Secondi,y Chem•c,l Control G O 

M 
26 197 197 6 G37 

2a 1627 Stator Cooling (CE) 4 1 8 6 · 139 
2, I 6 2/ Steam Gen Feedwiter Pump Turbme (FT) .4 72 38 70' 234 I.229 1.229 - 1610 226 098 4 717 

2a t 5 29 Tirb,ne Cooling Water rrC) 140 . · 21 161 161 . - 4 676 
2a 1 S 30 Turbine Steam Seal & Driln (GS) 109 . 10 1;U 77 400 400 927 69 477 2791 
2a 1 6 Total. 3 060 786 442 A. 170 2 7GB 16226 I; 100 2 126 41331 2 G:16 3511 92914 

2a 1 6 Scsfitdmg in eupport of decommimoning 2996 18 ]0 193 Roo 4-017 4017 978 62169 33 7G3 

2a 1 SuMotal Penod 28Act1v,tyeoetM 872 2G 779 34 441 /832 42 438 1021 36 A28 146,21~ 14394A 2,2G3 201470 G71 224 14819070 332 194 64G9 

Penod 2. Collate.1 O,Mt• 
28 3 1 Procei decommi/"" water "Ite HE 73 106 167 122 577 677 149 44 939 146 
2a32 Procei decommiuiomn/chem/al Iluihwa/e · · -
2a33 Smalltoolallowa/Ce 263 3§ 291 N;2 29 - -
2* 3 Subtotsl Penod 2*Collatem] Coetn 119 263 ?j IOG 167 160 AGA 839 29 749 44 9:9 .G 

Penod 28 Period Dependent Cow 
2* 4 1 DeeonMupphe» % - 37 186 .6 
2a42 Ineurmnce 1 G93 1G9 1,/I 1 // 
2a43 Property i"* . 676 G8 744 144 
2* 4 4 Health phy•ic» iupphes 

2.2 

- GGO 3 302 3 302 
Za 4 6 Heavyeguipmentrental 4 332 G. 4982 4 9R2 
2a4G Diepo~/ of DAW generated · 110 100 ~84 - 72 4G7 467 G 230 W/03 203 
2a 4 7 Plant energy budget 4 481 /2 6 164 6.164 
..R NRC Fees 

1 709 171 1,880 1 .0 
1 123 /2 1,23G 123G -

2a 1 9 Ememncy Ptennin« Fee• 
2.4/ Spent Fuel PooID&M ] GAO 252 1932 . i 932 
2a 4 1l Remedi] Aetiona Surveya 2666 · 2 666 2.566 
2.4 / Secunt'StaNC'*t 17 177 2 677 19764 19,761 309 462 
.4. Utihty Staff Coet . 70,6. 10 684 All47 81 147 914120 
2a 4 Subtotaj Penod 2/ Penod Dependent C=. 148 « 974 110 100 184 Kn G68 IG.025 126 199 121388 3.12 G 230 124.G03 203 1 223 672 

2a 0 TOTAL PERIOD 8 COST 1,'40 34 006 14 624 6038 42 779 k02 /79 62013 272,27!4 266 176 3 I. 2 292 208,449 G73 224 ..988..0 332 643 ' 229040 

PERIOD Eb - Site Decomta,ulnation 

Per:od 2b DIrect Decommiemonlng Activ,tle• 

Didpcealcf P}ant Sy~tem 
1 24 G~583 :bl ' Chem,cal & Volume Control (C ID 1 G68 2 076 424 209 3 AGS 23. 1(kG 19 10 G19 19442 RO 047 

2b 1 2 Chemic,t W,Ate (Ol) 348 474 GG 34 . 625 461 2 007 2007 3 149 201 6{}1 lA 894 
ebl 1 Contemment Bunldlng (ZC) i 0 0 - O 0 1 1 2 118 16 
2b 1 4 Contsirnent Hydrogen Control (HP) 92 17 8 149 G3 329 329 748 48 IG 2.1G4 
2b i 6 Contsinrnent L,eaknge Teat (CL) 30 12 7 136 44 229 229 IE)0 43 834 /2 
2b 1 G Cont,Inment Purge (CP) 31 1! 6 I 14 38 201 201 - 677 /798 827 
2bl 7 Dome0tic Water (DS) 109 16 126 126 

-
3 G76 

2b' 8 Electncal (Clean) .8 148 113G 1 1. 30 827 
2bl 9 X]ectrl¢/ (C]ein) RCA 7,;4 % 78 1 447 670 2957 2967 7 349 466 936 1/ 187 
2b] 10 Electncal (Contammated) 4 2GO 430 275 6081 2 4~9 124/ 124G6 26,799 l 638 961 97 766 
2b! 11 E/ential Chilled Water {EC) M 2 18 18 

2bl 12 Ei/enti/l Chi/ed W/t~r (EC)/CA 168 27 12 217 10' 624 624 - 1 082 *840 3 797 
2h 1 13 Em,ent,»1 Cooling Water (FW) 67 8 GS 66 . 1 903 
2b 1 !4 E,Aenbal Cooling Water (EW) RCA /3 26 14 2/ 92 479 479 · 1 334 85 ]26 1 997 
2b 1 ]6 } Mentiel Spray Pond (SP) 287 - 43 330 330 9 866 
2b) 1/ Fire Protect/n(FP) IOG . . IG 122 ~22 3 G,5 
2bl I Fire Protect.on (FP) RCA 627 W 62 1162 442 2314 2114 6 7. / 1,672 11003 
2bl ]8 Giaeoua Radwaate (G!* 220 13 . 266 127 669 G69 1327 /,626 Il. 
2bl 19 HVAC Auxiliary Building (HA) 409 266 11' 2 099 669 3 646 364/ 10,477 G77 ~14 10,362 
2b 1 20 HVAC Conti,nment Buildml (H O 421 162 74 / /2 •72 2 4/ 2 481 - G.829 439 2G0 9673 
2b l 21 HVAC Cont,ol Buitd,ng (HJ) 88 - . · / 102 M . - 1112 
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Table C-1 
Palo Verde NGS Unit 1 

DECON Deconnm:ss,oning Cost Estimate 
(Thousande of 2019 Dollari) 

off·S,te LLRW NRC Spent Fuel Site P"ce/"d nu/a]Volomee Burial/ Utility Ind 
Activity 

€ kit Coet Coe . Coatl Coe . CO~t ' Contil ./ cv C ] O ® ta Coit • Cu Feet CU Feet Ca Feet Cu Feet CI Feet Wt . I • b • Manhowr~ M .¤ hou ,/ 
Deeon Remov•1 Packudng T.m.port Proce.,ng Diepoail Other Total Total Lic, Term Mwt™~•r,rnt Restoration Volume ClaeIA ClmB C]- C GTCC Processed crlft ee-,Rrr-

tnde= Activity Description COM. Coet• Coet. 

?·-%/1 of Plnnt Sy,tema (C ontinued) - 296 22 HVAC- O-elleneratorlu,Idin,(HD) 9 1 
: 23 IVAC - Radwaete {HIO 123 l l 369 /7 GGJ G63 1812 116774 2 RiA 

24 HVAC Turbne Building (HT) .6 26 190 190 . G 322 
26 ln•trument & Sen*e Alr (L!0 36 6 41 · 41 · · l 213 
2G In/mment & Sem¢e Air (IA) RCA - 718 118 41 7/7 387 2022 2 022 3.734 244.362 14791 
27 1/qu.d Radwaste (LIU 451 731 106 . 906 G52 2.894 2 894 4,638 291 979 27,224 
28 Normal C}ulled Water CWO " 10 80 80 2 362 
29 Normil /h,Iled Water (WC) It/A 199 38 . 347 143 746 74/ 1.747 112.038 4 662 
30 Nu¢!ear Coohng Witer (NC) 5 8 61 61 · i 746 

' 31 Nuclear Coohni Water {NC) · RCA 473 218 114 2111 G8/ 3 GOI 3 G01 10 G47 680829 11 45} 
: 32 NuctearSampl,/KBS 226 M i 176 ]04 64! 641 867 56 786 6 I 21 
• 33 Oily Wa/te & Nonradio:ctm Wa~te OW) 662 . 35 G63 31 I 1619 1 GIg 3292 210.616 13291 

34 Plant Oulin/Water(PW) M 17 132 132 . 3 929 
36 Poet Accident Sampli// 11 1 1 10 6 27 / - 60 3 ]G9 276 
36 Ridu,t,on Mon,tonng (SQ) / 4 2 14 / 89 89 167 10/20 782 
37 Radio~ct,v€Wutelrnin{W) 438 464 62 28 614 d73 !,971 1971 2 69 ] 165934 19,467 
38 Re~ctD,COOII,nt EC) IG 171 17 6 118 83 412 412 686 3&217 4.444 

: 39 Salty l'ect.on (SI) 1669 67G 283 62. 1819 966G 9 66G 2G, 194 1 GEI 406 4 I 186 
40 Servce Gaaea (OA} RCA 202 3! / 222 Ill 580 680 ] 097 71.533 4,1/4 
41 Solid Rdwn.te (SIU 122 211 34 16 304 19G 883 883 1,628 98. I 4 7 907 

: .42 E}ecomm.-oninzrrew Set.up 3428 · 614 3 942 3 942 . · 83076 
1 Totals '034 20819 3036 1343 28 604 13810 70.?. 64 413 G 364 143.437 9,194.966 669 826 

2b I 2 Scaflbldin K in eupport ofdecom m mn,ng 3 744 23 I 2•I 1 000 6021 6 02 ] 1 223 77.8 42 204 

Deconiminaton / Site Bu,Idin/ 
2*, 131 Aunhni Building 649 3(1 66 . G34 644 2 248 2248 98G] 488.398 22,059 
2b132 Conta.ment 1.180 1.730 269 ·182 6,479 2492 It G33 /.633 68640 2 623 1 n 67 811 
2b133 Decontaminat,cn & Zamdg Fac:hty 62 2·~ 16 7 106 GG 278 278 G29 37 732 2.123 
2b134 Holdup Tank & Pump House 343 316 73 26 466 378 1.698 1698 2 2/t 149,929 1G 083 
2b116 Rahaete Build,ng 747 293 211 91 138G 828 3 566 3 666 86/1 622.790 22190 
2b 13G Refuehn/ Wate/Stora/Tank 473 382 79 28 608 17, '942 1942 2 496 !63.942 21082 
2b 13 TotAI' 3364 3 ~05 713 728 8 677 - 4778 / 2/ 2125G 82 669 3 986 921 151348 

2b 1 4 Pmpa/lmbn# Licen,eTermination Plan 47 368 /8 4 096 
2b 1 6 Recei~ NRCnpprovalof tenninationplnn . 

TLG Senice~ Inc 

311 

11' 

339 
339 

824 

311 
3G9 
082 
047 
616 
114 
933 
408 
GG7 

317 

2bt Subtotal Penod 2b Activity Coeta 6388 27.GG8 3771 2.286 37323 1966G 97401 91048 6354 227 220 13 268 680 TGJ 371 4.09G 

Penod 2b Additionat C/Rta 
2b 2 1 Excavat,on / Under,/ound Service. 1624 467 2.419 2419 10 228 
. 2 Su ~total Per , od 2b Additional Coati 1 624 467 2419 24 . 9 - 10 22 / 

Per,od 2h Collateral Coeta 
2b 31 P•"e•s decommi-ioninN water -a"te 287 ~82 263 391 299 1.422 1422 1862 1 I 1 707 .3 
2b J 2 Proce•a deccmmi,//n//chemicatllu,h /1/e 7 2]5 662 866 337 2.066 2.OGG 2 29 I 244.381 429 
2b 33 Sm. tool Allowance 462 - 69 M 6:I 
2b 3 Subtal Perlod 2b Collaternt Co/ta 294 462 397 /6 I 246 706 4019 40/ 4155 lr.G 088 792 

Period 2b Penod·Dependent Coe. 
2b 4 1 Decon suppl'e• 1 821 466 2 27G 227G 
2h.4 2 *~ance 2 206 2 270 2270 
2b43 P,©pe/y taxes · 82 907 907 
2b44 Healthpby.~ce eupphes 4,829 1 207 6 036 G 036 
2b 4/ Heavy equ4>ment rentnl 6 444 817 G 2GI G 261 
2b 4G Disp/Ral of MW Kenented - WG 170 313 122 /2 792 10 680 211696 94. 
2b 4 7 Pb,ntener·Ky b,dget 

1 137 1 60G l.606 
4 G47 4 068 4 968 

:: ~ I Zt~ Pool OIM 2. 307 
2.36• 2 364 

2b49 ),mer/ency Plann,n, Fee• 2 208 2 291 2291 

2b 4 11 L.qu.d Radwute PHIeemng Equ,pment/Serv,cee 7; 693 593 
2b 4 12 Remed,al Act,ona Sumy, 3 11 14 3 114 
2b 413 Secu.ty Staff Cowl . 24072 24 072 177.106 
2b 4 14 Ut lhty Staff Cc».t · · 60 D ll 69409 /4{9 · . 806 328 
2b 4 Su ktot/1 Pen©d 2b Penod-Oependent Co•i 182] 10 273 18G 170 313 97 IG 468 I2G; 899 122 264 4 646 10680 21 I 696 316 1182433 

2b 0 TOTAL I.Rl(>[) 2b COST 8603 4/027 4 364 3 370 38 882 98 37 286 230 738 219.739 4 G·IA G 35. 241 956 ]3 82G 2G0 774 742 ] 18(;629 

0£
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Table C-1 
Palo Verde NGS Unit 1 

DECON Decomnuggioning Cost Estimate 
(Thousands of 2019 Dollars) 

Off·Site URW NRC Spe/k/ Site Proeeued Burl,1 Volumes Burial / Uttbty "d 
Activity 

Cost Cost Costa Costa C - te CO *. Costs Contlngeocy Cost . Costs CO ® t • C •. Feet Cu Feet Co Feet CIvIl IU - FO * Wt ·. Lbs . M , ohouie M , nhour ' 
Dec/o Rernoval Pack,gio« T,aoiport Proce~ing Dlipolli Other Tout Tct•i Llc TernL Mana/inent Re.tcration Vclu,•e Cligi A Cl.. B Clul C CTCC Processed Craft Coatr'aer 

Indez Act-t, Deeeriptio• COMU 

PERIOD :d - Deconumln/loo Followin¢ Wet Fme! Storage 

Penod 2d Di,ect Decommieion,ng Aetiv,t~e, 
2dll Removeepentfuel racks 310 31 M 97 82 36·t 1663 1,663 3515 223.326 968 

Dmpoealof Plant Syeteme 
!lillI 2d!2] Etectnc/Spe/Fuel 184 91 tf *8 139 M 720 ] 7G6 4 6(8 

2d 122 FwiPOO]COolin¢&Cleenup(PQ 391 393 

N M 
1237 627 2 866 2 866 G 201 399,088 13.370 

2/ 1 23 HVA C. Fuel Bu/mg (HF] 169 88 40 7.17 .1 127G 127G 3 736 240970 3820 
2d 1 2 ·i Sanit,q Dre,na~& 'I™atment (Sl) . 16 2 19 19 - 67? 
2d 12 Totalp 39' 763 267 /G 2.3:]2 Iolo 1 809 4.860 19 11706 ~62223 21816 

Decont,minition ofS,te Build,nge 
2d'31 

™ •93 54 22 364 m 2161 12821G 
4!4 493 W 22 3Gt 430 1,776 1776 2,161 128216 4126 

2d I 3 Totale 1.776 ]77G 22 / 26 

2d 14 bedm/,n euppoMordecomm,ee,on:ng 749 5 3 48 200 1 004 1.0. 246 i6 640 8411 

Zdl Subtotal Penod 2d Activ,ty Cc,Rts ' 1/ /026 443 185 .1436 1 99%, 9,2. 9 !83 19 17.617 I 1 ]9 3{)4 63360 

Perod . Addit.nal O>•t. 
/d 2 I Operat,onal Equipment 21 67 9]1 240 1239 1.239 /7G0 291 000 32 
2d 2 Subtota] Pened 2d Addltiml C=ta 21 67 911 240 1239 1 239 11760 mooo 32 

Per,od 2d Col#ateral Coats 
/2 370 2d 31 Proceim decommi,Ie'onin¢ water wute 74 " '8 78 S70 t86 29 los 95 

2.32 Proc•/8 deeommia•ioningcbemjcal Bush waete 2 69 208 273 107 G69 669 /2 77960 137 
2d 33 Small =ot allowance 38 G . . 
Zd 3 · ~ Decommismning Equ , pment D , Bpo / ition .. ] 042 279 1476 1476 5 2 / IG 079 . 7 
2d 3 Subtotal Ponod 2/ Collateral Col,ta 77 38 .8 331 1417 ·170 2.648 26~8 G 607 443 147 378 

Penod / Penod Dependent Coete 
2d 4 1 Decon eupp!,e. % · 29 144 14·1 
2d · t . 2 In~uraneo 400 40 . 0 440 
2d 4 3 P . perty taxel 1G0 1G 176 / G 
Zd 4 4 Health phyaiceauppl , e8 460 . % 67G 67G 
*6 Hea,yequipmentrental .. ]68 1213 1213 
2d ' G D,Gpoeil of DAW generated 29 27 49 19 ll 123 1 Gt8 32 963 H 
2d.17 Plantener/budget - 4/ 67 /2 512 -Mis NRC Fees 

- 
263 

2/ 278 278 
2d49 Emergency P]snningleee 404 40 444 .4 
2d·{ 10 1/quid Radwaete Pr/nm// FAuipment~//ce• 200 30 230 230 
2d 4 11 Remed./ A¢t:onp Sun•eye Go3 - 603 G03 
2d 4 12 Security StafFCo,t 1410 21/ ' G6G 1666 26 911 
2d 4 ]3 Utihty Staff Colt - . . 7 23] I 086 83]6 8316 - 9&729 
2d 4 Subtotal Penod 2d Pe ™ ld Depende / Co , Its / 6 1 GIG 29 27 49 11 . 136 I . 810 ] 4 7 / ] 4 207 . 4 1 G48 32 R 64 124 GIO 

2d 0 TOTAL PERIOD /COST 1307 3 678 707 616 6813 li,13G 46/ 27 700 27,238 444 ]9 37632 1889414 63.814 124640 

PERIOD 2e -Del,y before Licer ne Termination 

Pe nod 2e Direct De¢omm„emmng Activ,t,ea 

Penod/e A///nal Coete 
2e 21 I.iceni Termm"M Sur,ey /Iannine 842 263 ] 096 1095 .160 
2e 2 Subtotml Penod 2e AdditwnalCoata 812 263 ' 096 1095 i 1(0 

Penod 2(Collmteral Co,tta 
203 Sub,otnt Penod 2e CollateraICa•te 

Penod 2e Penod Dependent Cou 
Ze 4 ~ /•uiance 2,073 207 2.280 %280 
2e 4 2 P,operty t8/ee 

230 67 287 287 
828 83 91] / 

2e 4 3 Healthphymi mppbee 
20 4 1 Bpoa//DAW generated 4 4 7 1 19 19 248 49. 8 
2e 4 6 Plant energy budget 
2e 4 G NRCPeeg GZ2 G2 G8~ G84 

TLG S¢rulcei, inc 
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Palo Verde Nuctea, Generating Station 
Decomrni*0*onikg Co«t Anat>,w 

Document T01-17€IOL Reu. i 
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Table C-1 
Palo Verde NGS Unit 1 

DECON Decommissioning Cost Estimate 
(Thousand, of 2019 Dollars) 

Off · Site LLRW NRC Ske Processed Burial Volumes Bu , Ut / Utilityand Spent rl,el 
Activity 

CO.t Col Co./ Co.t. Co.ts Dz==t 2; 
Co.unpney Costs CC 8. Costs C. Feet Cu Feet Cu Peet Cu Feet Ce Feet Wt„ Lb. Manhour. M.Ihoun 

Deeou Removal Paek.E.D. Tn~,port Proce-s- o/ Total Total Lz Term M,na,etz®ot Re,to™t,ol Volume ek. A CU- B C/- C GTCC Proce"ed Cnn e'.'I'.'-
tndei Aettvtt , De , ef , ption Costs 

Per,rod Ze Per od Dependei Coets (Contirued) 
2e47 Emergency Planning PeeB 1 671 .7 1838 1 838 
2e 4 8 Secunty Staff C<It 7 462 1119 8.581 8 58' I 34 293 
2e49 Utility StaffCoet 2919 438 3 367 3 367 - · 36181 
2e 4 Subtotal Period 2e Penod Dependent Costs 230 4 4 7 /676 2,]17 17967 IG t/9 1838 248 4.954 8 170 474 

2e 0 TOTAL PER]OD 2e COST 230 4 4 7 /417 2390 19062 //4 1838 248 4964 8 174634 

PERIOD Zf · L,cen,e Tercnrn/ion 

Pei:/ 2f Direct Deoommu,m.oning Activitiee 
2f 1 1 ORISE cc.fi:·m'tol eu,vey 61 .1 221 
2f 12 Te,m:Itc~enee n 
.l Subtotal Penod .Acti.ty Coa. 61 2. 22' 

PERIOD 3b . Site Reitont,oa 

Per,od 3b Ditect Decommemonmg Actmt,ee 

170 

170 

4G6 
4G5 

618 
266 

365 
403 
296 
004 
960 

686 

,134 

Penod 2fAdd,twna! Coet, 
2[2 1 I.,cenee Terminat,on Suney a 2640 1 100' 11006 187 G42 2080 
.2 Subtota/Per.od 2' Addit,ona'Co'F 8 2/40 Il 005 Ill05 187642 2080 

Perod 2f Collateral C,»ts 
2(31 Staffrelocat,on e~penee. 
2f 3 Subtotal Penod /f Cotlateral Ccgts 

Period 2f Penod-Dependent Coete 
2f 4I b/nce 64 701 70' 

jN Y ~Z%22%1 eupw,ee 8,9 210 1 049 1 049 
26 280 280 

2f 4 4 A#poaal of DAW generated 6 5 10 4 / 2 t 324 6482 / 
2f • 6 Plant ener~y budget · / 409 409 
2f 4G NRC Feee 40 444 + M 
zf 4 7 Secunty Sta'Co.t 

2 344 
2640 2.640 41 310 

2f48 Utility Stiff CIB 6 901 6904 G,* · 77.906 
.4 Subtotal Penod 2< Penod Dependent Coets 839 6 6 10 9 1 G/ .461 IA46t 324 6 482 " 119 216 

2f 0 TOTALPERIOD 2f COST 839 6 & 10 . 4,232 .G77 23 G77 324 6 482 187 /2 121296 

PERIOD 2 TOTALS 10.950 78.680 SE}696 /032 87.49] 247 100.4G3 673 446 564 042 to 739 8 6/4 488 607 673 224 30.716 720 I 348 759 2836 '38 

Demc],tion o f Remaining Site Buildings 
3b I I Auxilinry Building 1 403 210 1 614 1.6]4 /,728 
361 2 Chernical In,ect,on Pump House 5 1 6 6 63 
3b' 3 Condeneate Storage Tank H)8 . 124 124 1787 
3b 1 4 Containment 2.618 393 3 011 3.011 2G 043 
3b t 5 Control Bidding 648 97 745 745 9 m 
3bl 6 Cool,nE To~erllectrcsl Equipment 16 2 18 18 188 
3bl 7 CoohngTowe,e lilli 163 1 248 1 248 7 341 
3bl 8 Corndor Bmidirg GB 10 78 7 922 
3bl 9 Decontam,netton & Laundry F•c,hty 87 1 i 100 100 688 
3b 1 :0 Dieeel Oenocgtor Building 266 40 30G 306 2 168 
3b t H Holdup Tank & Pump Howe 17 6 42 42 - 266 
3b1 12 [ nt , ke St , ucture Canale . & arc ' runnels 1 . 1 Iel ' 664 1 . 4 - 3 869 
3b l 13 Main Steam Support Structure 181 27 209 los 1700 
.l N Mi/ellanecue St/xturee & Found,t,om 176 2G 20t 201 1 266 
3b 1 16 Nuclear Serv,ce Spray P»nd• l Of)1 1G4 1265 1265 7165 
3h I 16 Operationa Support Building 117 18 136 136 1710 
3b l 17 Radwaete Bu,Id,ni 1473 221 1 G94 I GE/ 21 636 
Ib l 18 Refueling Water Stor// Tank 70 10 80 / - 462 
3b 1 19 Subeynchronow/ Reaon~nce Protect/n 
3b 1 20 Switchiear Bu~Id:ng 
3b 1 21 Tran0rormerlrea 
3b ! 22 Turhine BIdding 
3b 1 23 Tu /ine Buildl[1i Pedeetil 
3b 1 24 Turbine Msintenanee Fa/.ty 
3bl 26 Ya/Tunnele 
3b 1 26 Fuet Building 
.[ Tota]~ 

2 0 3 3 30 
24 28 28 /22 
G9 10 79 79 447 

1737 261 l 997 1.997 37 106 
3.678 537 4 I. 4 1/ 69 426 

15 Z 17 244 
331 . 380 380 6 290 
641 96 738 738 G 160 

17.197 Z/80 19 777 19 777 20E190 

TLG Serui.., Inc. 
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Table C-1 
Palo Verde NGS Unit 1 

DECON Decommiesioning Cost Estimate 
(Thouwndi of 2019 Dollars) 

OM - S / e URW NRC Spent Fuel Site Proce - ed Bur · i~1 Volume . Burial Utility wd 
Activity Decon Removal Packa*o/ Tr,oeport Proce.lml [)1'po..1 Other Total Total Ue Term M~n,gemeot Reator&tioo Volume CI-A CU. B CI= C GTCC Processed C"n €.'..'.'-
iDdei Activity D®./ption Cost Coet Coe¢0 Coet8 Coste Comt. Coat8 Coatl r,Mcy Co,:ts COta COet, Coete Cu Feet Cu Feet Cu Feet Co Feet CI Feet Wi, Lb,. M..hour• Maahoan 

Site aol,eout Actwitie® 
3b I / Grede & tand,cape-te 69 9 W · M 32& 
3b I.3 Final report ¢o NRC 119 18 1]6 06 · 1.660 
3b 1 Subtotal Period 3b Activity Co/t/ 11,266 119 2,606 ]998] /6 19846 206 616 ' &50 

Fer:od 3b Addit,ona}Co-
3b 21 Concretelru ® h . ng ] 133 3 170 1307 . / 6 508 
3b22 Coritru/]on Debm 40 6 IG 46 
3b 2 Subtot/I Pe~od 3b Additional Cosw ],/3 4/ 176 13 83 1 .3 9 608 

Per,od 3b Coleterat C.ta 
~31 Smalltool /Gance ~23 . 141 14] 
3b 3 Subtotal Pe/od 3bCollatcr/1 //ote 123 18 141 .1 

Penod 3b Penod Depende/Coet# 
3b 4 1 InAU.ncc 
/b 4 2 Propertytaxe. - /0 Gl 693 693 
3b43 Heavy equiment,ent,1 I.9 · 860 6/0 G 20 -
3b44 PI/ntener,y bud~et 439 66 505 606 
3 b 46 Se,mty Sts. Coet 5G77 86' 6 /8 GS28 102 164 
/b 4 6 Ut,I.ty S:s ff Coet 8.olD '.203 9222 9 222 104200 
.4 Subtotal hnod 3b Period Dopendent eoei 6 669 .,765 3 m4 23468 23 468 206 363 

3b 0 TOTALPERIODIb COI 24182 14926 6836 44,943 ¤6 44806 212023 207 923 

PERIOD 3¢ . Fuel Stor~e Oper,tiom #b, pping 

Per•od 3c D,roct Decom=uemontng Acb•it:e• 

Period 3¢ Collateral Coib 
k3 Subtota' Period 3c Co!]Mter" CoM. 

Penod k Penod Dependent C"/ 
3{=41 
/42 Property .xe• 
3c 4 3 Plant energy budget 
.44 Utilityr Sta'Clt 
/ 4 Subtotal Penod k Per,od Dependent Co•t~ 

k0 TOTA1. PERIOD 3c COST 

PERIOD 3d - GTCC ewppinl 

Per~od 3d D,m,et Decomm-ioning Activ,t,e. 

Nuclear Steam Supply S/tem Removal 
3dlll Veael & Intern/8 GTCCD.®poi/ 2 88' 26 443 4 462 3148G 3248G 4113 905 M 
3dll Toiats 2581 26 443 4 462 .}2 486 32 486 4 433 906.613 
3d] Subtobil Penod 3d Activity Coet, 2 581 25 443 4 4G2 32486 3248G 4 433 905 513 

Penod 3d Co;18teral Coeta 
3d 3 Subtotal Penod 3d Coll#r/Coet» 

Period 3d Pemd Dependent C¢-t, 
3d 4I ]nauimnee 
3d42 Property... 
3d 4 3 Antenere budget 
3d 4 4 Ut , I , ty Staff Co . t 
3d 4 Subtotal Penod 3d Penod Dependenteoei 

3d 0 TOTAL PERIOD 3d COST 2.681 26 443 4 462 32 486 32 486 4 433 906 613 

PERIOD a TOTALS 24182 2.581 25 44' 14 /6 10 297 77 4S) 32623 44806 4433 906513 212 {23 zo; 21 
TOTAL COST TO DECOMMISSION ~5 227 106 686 42.459 9.486 120.184 42] 730 138 613 853.38¢ 785071 ]3902 64411 489.901; 2002 224 4 433 31800,000 I 692 713 4,196 231 

7ZG Services Inc 
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Table Gl 
Palo Verde NGS Unit 1 

DECON Decommissioning Coet Estimate 
(Thousands of 2019 Doll ars) 

onsite URW NRC Spent Puel S1te Proee..ed Burial Volu.le. Bu.il/ Uullty ahd 
Acuv,ty Reroov~' Paek8mng Tr,neport Proceesing Ihipo-1 Other Decom Total Toul L,e. Te.I/ Mauge,sent Re,toratlon Vollnme Oa" A Cl". 8 Cl,IB C GTCC Proee,ied Craft ///.r.Ctor 

tmdex Activity De , cnpt , on CO , t CO . t CO , t , Com , B Coe / Coiti CO , ta Con ' ngeocl CO , ta Coetl CO , ta CO , t . Cg Feet Cu . Feet CU Feet Cu Feet Cu Feet Wt .. Lb . M , nboun M , mhoun 

TAJ COST TO DECOMMISHION WITH 19 39•. CONTINGENCY 

TAL NRC LICENSE TEA/NAMON COST IS 9#4 OR. 

~9/ENT FUEL MANAGEMENT COST IS 1 68% OR 

~IOKNUCLEAR DEMOL,TION COSr IS 6 88•.i OR. 

~OTAL LO,¥LEVEL RADIOACTn/E WASTE VOLUME BURIED {EXCLUDING GTCC) 

~rOTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED 

~OTALSCRAPMETALREMOVED 

~TOTAI, CRAFT LABOR REQUIREMENTS 

End Nolea 
n/8 .,ndate• that thm activity not ehstged aa decommia,Iionin¢ expeue 
a . md,cate• that thie act. wt, performed by decomm-onrng Rt8/ 
0. ind,cae~ that thi, vH/uc in le~ than 0 6 butiM non zero 
A ee]1 contarnrnl - -' ,rld,cateM I ,ero vahle 

TLG Seru:cei, Inc 

SSbd ,* 84 tboulindi of . IU dolr . 

178&071 tboue/ods or 2019 doll/re 

113902 tbcueande of 2019 dollars 

/54,411 thoua/ndiof 2/]8 dotbn 

492.132 Cub,c Feet 

4 4aa Cubic Feet 

61/44 Tona 

1.692,713 Man.bour, 
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Palo Verd, Nuclear Generating St/ion 
Decommiulonin, Cost Ano[Mi• 

Document TOI- 176 001, Rev. l 
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Table C-2 
Palo Verde NGS Unit 2 

DECON Decommissioning Coat Estimate 
(Thousands of:019 Dollars) 

Of~Slte l,LRW NRC Spent Fuel Site Proceed Burial Volumes Burial / Uttllty and 

Al:Zy Activity Demittion Co.t co.t CO.t• coe. Coat. coet. Colte Contin,encv Co.. Coe' Costs Costs Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wt,Lbi Manhoun Ma nhou n 
Decon Removai Packaging T,aneport Froceseing Dlipo88! Other Total Total 1!c Term- M.,-~-nt Reitoiatlol Veil= Clli A Iml CI~M C GTCC Proceieed Craft G~--~ele, 

PERIOD ta· Shutdown through Trineition 

Period la Direct Decomm,aa,onir,RAct,I't,e0 
1*lt Prepare prel,minarydecomm,-ion,ng or~ 42 6 49 49 566 
/12 Notk'tion of Ceeaat,on of Operst,- a 
/ 13 RemM ruel & Bourc , motenl , t ./ 
1*]4 Notif,c,t,on or Permanent Defuel,ng a 
/15 Deieml pli,It eyitem,0 & proceva wv,Iate a 
18 1 6 14epare *nd eubm,t PSDAR 95 I 75 75 856 
/] 7 Renew plant dw# & epecB 1 22 '72 /2 1 9G9 
/18 Pe/*//m detailed r/d Nivey a 
la ' 9 E/timatp by product in,entory 13 5 37 17 428 
]M I lo Rid product deecr,pt,o,1 13 0 37 37 428 
IM 111 Detailed by product,/¥entory 42 G / 49 36/ 
la 1 12 De6ne ma,or work,equeRce 244 17 260 280 3.2 !0 
Is 113 Perf,rm SERand EA 101 15 I/ 1 16 1327 
/114 Preparelubmit Defueted Teehnicsl Spec,Aeition, 244 17 280 280 3 210 
la t 15 Perform Site-Specific Cost Study IO 24 187 187 2.1·€ 
18 116 Pmparw•ubmit Irradiated Fuel Man•/ment Mn 11 5 W N 428 

Activity Speci#cstione 
ia 1171 fla/& temporiry kc,htiee 16(I 24 184 166 ]8 2106 
/ I !7 2 P[nnt eyateme 195 20 1. 1# IG 1.783 
la ! !7 3 NSSS De©ontarninatio,l Fln•b HG 2 lo l) 214 
lai !7 4 Reactoi,nternals 231 35 05 265 3039 
la / 17 5 Reactoivee.1 M 32 24:t 243 2782 
la 117 G Biolo/ealeh// IG 2 19 H) 2!4 
la ! 17 7 Ste.m gene... to] 15 1]7 I7 1335 
la 117 A Reinforeedeoicrete 52 8 GO 30 30 685 
hi I 179 M•i•Tukine 13 2 15 15 171 
13 1 17 HO Mwn CoRdenim 

13 2 M ]5 
171 

la 1 17 11 Plant //ucturee& buildin/* Wt 15 117 58 58 !.135 
la I 17 12 Wietemanagemint '0 22 ]72 172 I 969 
la 1 17 13 F,c,lity &0,tec~o-ut 29 4 34 ]7 17 385 
la ' 17 Total 1,230 I84 1414 1.245 .9 10.190 

Plann,MR &S,te Pn/rat'OM8 
1' 118 Prepare dmrnantl,Muequeu 78 / 90 f)0 1027 
~a t 19 Plant prep & temp e¥cee 3.400 /0 3 910 3910 
la I 20 Dee,B wnterclean up "yetem / 7 52 52 /9 
/121 R,ggl•R/Cont. Cn trl Envlpanoohig/etc 2 400 ¥10 2 760 2760 
/ 1 22 Procure ca,ksm/,en & con¢amere 40 G 46 /G 526 
la 1 Subtotal Period t a Activity /ml 8,9/ 12/ 9592 9 424 169 33 451 

Per*xi ]/Additiona] Coete 
/2 I Staff Trsneition 39 281 5.892 45 IH 45173 
/2 Subtota! Pei,od la Additiono] Coats 39 281 5892 45.173 45 171 

Penod la Cotlatera! Coets 
la 3 Subtota! Period ta Collateral Coei 

Period la Period Depeident Coets 
la 4 l 2.3 16 232 2548 2.58 
/4 2 Pmperty Ill 222 22 244 244 
la 4 3 Health phye,ce euppliee 321 80 401 /1 
Ia44 Heavyequipment rental 364 55 418 418 
la 4 5 D,apoilof DAW ¢enerated 7 G H 4 28 / 376 7 522 12 
la 4 G PIantene,i:y budget l.547 232 1 779 1.719 
la 4 7 NRCFeee 502 50 552 552 
1'4 8 Emer/Mey Ma nning Fee, 769 77 845 845 
la 4 9 Spent Fuel Pool O&M 551 81 G34 G34 
la 410 Secur, t,Sta/Coet 6 340 961 7 291 7,291 1]5,118 
.411 Utitit,Stafreoet . 17 000 2550 19560 19 590 · - . 229.37/ 
1. 4 Subtotal Period li Period Dependent €h,t, 6#r 7 6 11 .,246 IMG 94290 ~281! 1.479 37G "22 12 346 190 

la 0 TOTAL PERIOD ia GET 685 7 6 11 ?G RGA 11479 89 055 87,407 ],479 160 376 7 522 12 378 64] 

TLG Servica, Jnc 
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Table C-2 
Palo Verde NGS Unit 2 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Off·Site LLRW .tc Speit Fuel Site Procmed Bur,t Volumes Burial / U€ality //d 
Activity Deon Removal p.ek.gilg Transport Proeeelnl Diepoeal Other Total To¢.I LJ<& Tem M,/*gemeIt Restoritlon Vok}rne Cli•S A CI.i. B Cle. C OTCC Processed Cr,ft e€Iive'*-
/ad. Activity Deecriptlon Co.t £0. 9- Co- Coeti Coat' CO»te Contlngeocy Coet8 Coe' Coetl COeta Cu. Feet Cu.Feet Cu Feet eu Feet Ou. Feet Wt, Lb~ Manbou" Miohour·a 

PERIOD I - Decommieeioniog Prepiritoos 

Pemd ! b Direct Decomm,smoning Act,v,t,ee 

Detailed Work Proceduree 
Iblll Plant e,Mueme 23 177 159 / 2026 
Ibl 12 NSSS Deconeamirw,t,on FI/h 6 . . - 428 
Iblll Reactorintern~ 12 93 91 1 070 
lhll 4 Rema,ningbuildin,m 7 60 13 18 578 
lb't 6 CRDeoohngaeeemb b 6 N M 428 
/b j 16 CRD homm & /l tubes 5 37 37 428 
lb117 Incore inatrumentat~on G 37 37 428 
1b118 Reactor-ael 18 ll 136 1 654 
Ibtl 9 F8cillycl,-out 6 / 22 22 514 
Ib 11 ]0 M,msile eh/lde 2 17 17 193 
Ib 1111 Bialog:/1 /hield G . . .4 
Ib I l l Steam/neratcn 22 172 172 - 1 969 
tb 1113 Re,nR,rced¢onc,ete 6 37 19 " 428 
B /]14 Ma/Turbme 8 68 68 48 
1b ] ! 16 Ma,n Condenlle 8 68 68 { 
1b 1 1 1G Auxltiry bulkmi 1 I 102 92 10 l 168 
tb t l ]7 Reactor building 13 /Z 92 10 1,10 
'b t ' Total I 'GI I 243 1009 234 14 228 

.4 
33 
81 
44 
l3 
33 
33 
118 
39 
/ 
39 
150 
33 
51 
31 
89 
89 

!081 

l.081 

t217 
8.662 
}779 

1172 
/2 

[6GG 
131 
388 
279 

1209 
I 054 
.9/' 

)77] 

;G39 

Ib/2 Demn pr:miryloop ] 047 623 1670 1670 - I.067 
'b / Subto% Per,od . Actmty Coe. ],047 1 686 2.8]3 2.680 .4 1,067 14 228 

Penod tb Addmod Qte 
lb 2 1 Speat Fuel Pooi 180]atio# t 1 ZU 9449 9449 
1b 22 Site Chirnctenzation : 70 1330 3,330 1'C42 4 640 
'2 Subtotal Pemd Ib Additional Com I{ 2.Hl 12.780 12.780 I3 042 4 G40 

Pcnodlb Collateral Co,Ite 
lb3] Decon oquipmelt 1026 164 ~,180 1,180 
rb 3 2 Staffrelnt,t.onexp€mee, 463 / % 

88 lb33 Prnceee decrunmi•m¢ning water waete 74 44 64 96 76 352 352 
lb14 Proceee dec~nmi80:oring chemical lueh wa,te 4 126 T78 7.]30 1864 9490 9490 - - l 329 !41 637 249 
n,36 Smal tool /]owa~ce - 0 2 2 
lb3G /pe cutting equipment 1200 160 1/10 I 380 
tbll Dee»n n¢ 

'69 442 7 225 267G 14 810 14810 
2093 · 314 2407 2 401 

Ib 1 SubtotaIPer,od lb Cr.nateral Cr~/ 3.197 1201 453 I.129 1688~*; 331 

Perod Ib Penod Dependent Coete 
'b 4 ] Decon nuppl,eM 25 6 31 31 
1b42 Ineurance 1 117 1.290 1290 
1b43 Pioperty taxe0 /123 121 
Ib44 Heaith phyae»euppliee 182 - 46 228 22/ 
Eb 46 Heageqti,pmentrent/ 184 28 2. /2 
1 b 4 6 Diep-lof DAW generated i 4 7 1 H 17 224 4 488 
Ib 4 7 A•nt ener,y budget 1 235 I 801 1801 · -
1b48 NRC Fees . 13 W# ]44 
1b49 Emergency Manning Feee 39 /7 427 
lb4!0 Spent Fuel Pool O&M 42 3/ 321 
Ib 4 11 Se¢uritySU,£Coet - 481 3 690 3 690 8 37] 
1b 412 Ut,titylta€Ccet . · 11 1 668 

12 713 !2 713 · 9 298 
lb4 Subtml Penod tb Penod Dependen,Coete 25 1*; 4 4 71 2678 20.996 20.247 748 224 4488 '.GG9 

TLG Seruieea, Inc 

/ 
7 2[ 

53 22 

36 6' 

34 
76 
39 
73 
54 

lb O TOTAL PERIOD lb C(ET 4 268 1568 173 445 7232 2! 7941 51 398 60,4~7 748 2:4 678 1329 I 73 324 14./ G 638 

PERIOD t TOTALS 42 / 2 252 179 46 / 7 243 10 € 19420 140454 ! 37 824 2 . 227 403 1064 1 , 329 180 846 14 ./ /. 178 

PERIO D :a - Lar,e Component Removal 

Penod 2a Direct Dc¢ommiee,oning Actmtm fg Nuclear Stein Supply Syetem Removal 
Za 1 Ll Reactor C~18~t~p~ng 142 137 30 37 387 2~0 943 943 I 789 124863 G 4( -
. LI Z Preeiurize,QuencbTra~k 8 7 1 1 44 18 84 84 201 ]4061 3' 
24113 ReA¢t»r (]colant Fumpe & Motore 70 366 369 886 396 ZI97 2,197 10637 1 los.000 I 6 
2„114 P/?88"wr 12 " 480 98 2:/ '49 1 039 I 039 2.879 Ml,0 U 62~ - % Zall6 Steam Generatore .0 30Z9 8010 1 201 /7G2 3 636 22 769 2/769 49.616 4416367 46/ 968 E,b 

9£
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Table C-2 
Palo Verde NGS Unit 2 

DECON Decommissioning Cost Estimate 
(Thouiande of 2019 Dotlare) 

offa,te LLRW NRC Spent Fuel Site Proee.*eil Burl' Volumes B•rl.t/ Uttm,.nd 
Activity 

CO.t CDG/ Coet. Coit. CO.t. Co.t. Continge,Iev Co.¢8 Coeta Coet8 Coet. Cu Feet Cu Feet Cu. Feet Cu Feet Cu· Feet Wt. Lba *uhour• M.nhour, 
Decon Remov ' I Packa , rull Tr~neport Procee • ir , g Di * po~1 Other Total Totil k Term . Managememt Reeteration Volume Clai A CI - B CI~8 * C 6 .' It ( Proce - d Craft GI .*- e - 

tndez Acti~ity Dexript,on Coit 

Nu/m Steam Supply S/tem Removd (C~nt,nued} 
hill CRDM/Cle/SeMceStructure Removal /2 316 m 80 1,013 · 462 2,457 2,457 8 .2 · 3 I,127 10981 
/1]7 Reactor Vee,el Internete /9 G 757 19 204 1018 8 190 511 1·1.141 50.143 50143 *179 673 2Z4 965 75r 43.157 1 891 
.Il 8 Reactor Vee.1 102 A,117 3899 882 16/ 5lt 9 221 26353 2G 353 17,9(m I,2119 528 43147 1,891 
2,11 Totala 872 18495 32414 3.GAO 21.16] 1021 28 .2 ]05 985 ~05 985 91585 G73 224 7.955,740 157.799 5 469 

Removil of Ma/i Equipment 
. 12 Main Turbin//(*erator 119 · 18 W 137 1 4.24 
2.13 Main Condeneem ] 281 1223 G99 12914 1 77/ 19.893 I 9.891 · 65 575 4.1€5,812 35.411 

Cakading Coete from Clean B/dinl Demchhon 
.!4/ Aux.liary Building # 23 179 179 l 303 
2/142 Centsin.ent 408 61 470 470 4 270 
28141 Main Steam Support Structure M 5 36 36 R 
28]44 RadwaMte Building 164 25 188 188 2 404 
h'45 Fuel Bu,lding 

124 9. 953 8 883 
70 . 80 80 612 

2a I 4 Totala 829 

D,e·,oeal of Plant Syeteme 
b 4 1 Auxilmry Feedwater (AF) 39 G 45 45 t,309 
28 /2 Auxil,ary Steam(AS) 44 · 7 51 M · · t.500 
. ' 3 Auxiliary Steam (AS) RCA /8 16 ]7 /1 /G G60 GGO ] SG9 100 889 3 888 
. 84 CT Makeup & 8[owdown (]~B) 18 3 2 17 14 74 74 M 11.785 441 
. 5 5 Chemical Pmduclon (CC) / 2 19 19 · Gao 
2,a A G Chior,ne ln,ectlon (CD . 8 /4 Gl .. 
2a % 7 Cireulatin/Water (CW) % . 1G 124 - 124 . 3 545 
. 5 H CondenBate(CD) 9•3 157 191 1521 ...ao . 19] G.191 /.742 1, ~35 825 24 10 I 
. 59 Condenite Storage & Tranifer ({m 248 33 17 307 .5 749 749 I.442 9900' 6 04G 
2# 5 10 Ccndenir Air Remov/{AR) 19 . G I 15 I tin 
2a 811 Dem,nerhli~ Witei (DM . 10 73 73 20. 
28 512 D,eil Fuel Oil &'r/inefer{DF) 49 7 56 56 1,492 
28 5 13 Dieeel Generator (DG) 58 - · 9 I 67 t.862 
h r " FW Heater Exraci Steam & Dram (ED) 2098 650 159 6.637 2303 12,047 12047 3:t 605 2.140.7 .,GG! 
28 S / Feedwa/r (FW) 382 155 97 1 785 572 2990 2 990 90* - 9755'5 10,447 
2* ~ HG Feedwater (FW) HRCA 29 11 7 129 42 218 218 /56 41.736 771 
28 517 Generator Hydr·ogen & (02 (OH) 3 - 0 1 1 102 
28 5M Oenera toi Seal Chl (SO) 7 1 8 8 2® 
28 l 19 HVAC Mmc Site Structuree (HS) 16 2 HI 1 A 530 
2, 520 Lub©0~1(18) 36 5 42 12 1 "8 
28 5 I Lube Oil Stor & Trrane & Punlicst~on(OS) 32 . 5 10 - 36 1,0. 
I 1 22 Main Steam (SG) .50 ,/4 182 3362 . 11It 58211 S 828 16,938 ]081,291 20710 
2' S ZJ Main Steam (SO} RCA 128 35 20 372 , 12 /7 687 

] 
878 119,916 3 29~ 

2a 5 24 Main Turbine (MT) 370 572 132 G, 127 '791 9 113 9 "1 ll 041 1976.452 10.489 
28 529 Main Turbine Control O/(CO) 6 1 G G 175 
2, 5 26 Secondary Chemical Con¢rcl (SC) 171 . 197 197 5 G/7 
. 5 27 Stator C,hng{CE) 4 1 S · 5 i.,9 
28 f28 Steam Gen Feed#*ter Pu,np Tu,b,ne (//) 184 l 38 701 234 t,229 1.229 3,5.10 226 098 ·1717 
2/ 529 Tu//e C/ohng WR¢er (TC) ~40 21 * lot ./5 
28 5 30 Turbine Steam Se»1& Drain (GS) 109 ID 10 184 . 77 400 400 927 59 477 2 731 
28: 5 Total , 64IG 2 279 ] 271 23,«;~ 7800 41229 40207 I,022 !18.5GG 7 569.019 171649 

. I G S¢8Mold:ng in eupport of decommise,on/2 2.M 18 10 ]93 800 4 o]7 4,017 978 /2 159 33 701 

Subtot; Per,od Za Actlv/y CoBI, 872 30 ]35 35 935 5,660 51.732 1.02] 40,860 172,214 ] 7 t 055 1 159 278 705 673 224 19,7*?ZD 410 929 5 4G9 

Period 2. Col~teial Co~t. 
2a 3 j Proee,w, decommiaeionin' "ter "" 1/ 79 ]15 I7' U3 G211 628 814 48 84G /9 
./2 Proce' decommm.8,"n' chemical flueh w//e · -
I 13 Sm'Iltootallo~nce 901 . . 146 .112 35 
28 3 Subtotal Penod 28 Collater,1 Coete 130 301 79 116 171 178 974 9·10 95 814 48 846 159 

Per,od 2a Penod D£pendent Coite 
2a 41 De¢on •upplm 148 · 37 185 ]85 
.42 tneurance 1,693 169 1863 1,863 
. 41 Propertytaxea . 676 GA 744 7·i·1 
2a 1 4 Health phy,iceeupphee 3021 755 1.776 /77G 
2845 Heavy equipment rental 4,// G. 4 982 4 982 
28 4 G D,epoeal of DAW generated - 137 ]25 229 90 
28 4 7 Plnnt energy budget • 48 ~ 672 5 
28 4 A NRC Pei 718 74 
Za ·19 Zmergency P/nning/eea 1 709 171 1 

981 581 7 7. 155,034 253 
154 S 1. 
/2 812 
880 1 880 BE 

TLG Servicex Inc. 
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Table C-2 
Palo Verde NGS Unit 2 

DECON Decommissioning Cost Estimate 
(nousands of 2019 Dollars) 

Orfllte LLHW NRC Spent +uel Slte Processed Buriml Volumes Burial/ utm,y and 
Activity 

co.t costs co.t. co.ts Coste costs Contingency costs eo.t. Co.t. Costs Cu Feet Ca. Feet Cu Feet Cu Feet Cu Feet We, Lbs Ma.hou/ Manhours 
Deeori Total Removal Packaging Tran'port Proc••Mln, DI,pos.l Other Tota) Lie Terrn IMI-,IM-lt R.toratton Volume CIAI A ela. B CIm. C GTCC Proc//d Craft e..1.,re-r 

Index Activity De,eriptton Cost 

Penod 2» Peyiod-Dependent C#ta (O,nt,nued) 
2a: 10 Spent Fuel Pool 0& hi 232 1 932 - 1,912 
2n ' / Remed/t Action~Survey~ 2,555 2,5" 

'18,747 Za 4 12 Secunty St»ffC/t 1 2.6 20 286 20.286 
hi Il U']ity Staff(.t 1 10.783 82672 825" . - - 926 515 
2' 4 Sutmtal Per,od 2a Period Dependent Coate 14/ 7 3%3 Il /25 229 K M 367 ~27 420 ]23 608 38. 7.743 U)5 054 253 1./5,261 

TLG Services. ke 

1,680 
2./ 

17610 
Il,889 
}1,061 

}4,082 .o TOTAL PERIOD za COST 1,151 37 788 36 il 5 900 68,112 ~( 57,405 300,609 295 Col 3812 1,194 287 271 G71 224 19.956.620 411341 1250 710 

PERIOD 2b. Site Decontamnation 

Per-md Zb Direct Deeomm,nm oningA¢tivitio• 

D--1 of Plant Sy•tem. 
2b 1 Chemical & Volume Control (CH) 16/8 2,075 424 209 3,865 %.188 10.9 10619 19 442 1 246 683 800~7 
Ib 2 Chemic/Wmte(CM) 148 474 GG 34 M 46I 2 007 2007 3 1. 201,501 18894 
2' - Cont=nmen,Building¢C) 1 0 0 0 O 1 1 2 118 ]5 
2 - Ccntainmen,Hydrogen ContmHHP) 92 17 8 HS / 329 329 7·18 48 116 21 Sl 
2 ' Contanment l,eakle Te•t (CU 10 12 7 

1 / 229 229 .90 43 83' 812 
2 ' Containment Purge (CP) 11 6 8 18 201 201 - 677 36 798 827 
2 · Dome~,cWate, (DS) 109 . 125 · 12& 367/ 
2.. · F Etectne,i (Clean) 988 - . % 1,!36 1,136 30827 
2 •· Electrica1 (Clem) RCA M 128 78 1447 570 2957 2 957 7319 466 835 ~G 187 
2 0 Electncal(Contlm,nated) i 260 490 275 5081 24~9 12 405 12./5 · /"99 1 6389/ 97 759 
2 1 .eentlal Chlt Id Wlei (EC) 16 - 2 18 18 . - Wl 
2 2 Eseent,al Ch/ed Water (EC) RCA ]68 27 12 217 101 524 521 · 1 082 69.0 /.797 
2 1 F-ntal Cod,IRW»ter (EW> 57 8 65 05 · 1 901 
2 4 E-nt,at Cooling Water (EW) RCA . . 14 264 92 479 479 1 334 85 1 25 1.997 
2 5 Eeeent,al Sp/m Pond (SP) 287 43 330 330 · f,865 
2 0 Fire Pmtect,on (FP) M · 16 122 

M . 

1615 
2 7 n,e Protect,on (PP) RCA 627 Ill 62 W/ 142 2 31 4 UU - 5.785 37~ .2 ..003 
2 8 Gaaeoui Rsdwmte (GR) 220 11 14 205 127 659 .9 t,327 8SG2S I 18) 
2 9 HVAC Auxuy Building (HA) 40[, 2S5 ]t4 2 099 .9 3.516 3 S46 10477 077 1 ]4 10 /2 
2 0 HVAC.Containment Bu, kding (HC) 421 ]52 74 1 362 172 248] 2481 - G.829 ld9,260 9 S73 
2 1 HVAC · {/n¢rol Building (HJ) 88 13 102 / 2 - - · 3,112 
2 2 HVAC. DleN,t Generntoi Building (HD) 9 1 10 10 · - 295 

a HVAC Rndw-e (HR) 123 . 19 .9 127 661 663 - 1,812 115774 2861 
2 4 HVAC Tur~e nul kjinR Cim 165 25 190 190 0,122 
2 5 lilrumeit &Serv,ee Air (]A) 35 . 6 4) 41 - I 213 
2 O Inetrument &Sen,ce Al OA) RCA . 718 ]]8 4] 7. 187 &022 2022 3 7. 211,392 14 791 
2 7 L:qutd R,dw*ete(LR) •51 711 105 49 905 652 2.891 2894 - 4 538 291979 27.224 
2 8 Normsl Chilled Water OVO 70 - 10 80 80 · 2,162 
2 9 Normal [h ned Wmtei (WC) RCA 199 38 19 /7 143 710 74G 1.747 112,038 4 562 
2 {} 1*M: ear Coobng W/e/(NC} U 8 61 Gl · 1 7«3 
2 : 1 N,/teai Cooling Watei (NO RIA 471 /8 /4 Ill 685 1,6/ 16(}I 10647 600 829 1] 'Sl 
2 : 2 Nuclear Sampling (SS) 22; 26 10 176 104 64' .1 067 56,780 5 121 
2 :a Olly Wite&Nonradio/tiveW/te(OM 552 l 36 053 .3 1.619 1,619 3292 210616 13 291 
2 . 4 Pll,t Cooling W/e. (PW) 116 . / .2 132 - 3929 
2 : 5 Poet Accident Sampling H l l 10 6 27 27 . GO 1 169 275 
2.. %6 Radiation h~nitonrl(SQ) '2 ' 2 S 4 17 89 89 167 10820 782 
2 : 7 Radioktive Wa,te Drmn (RD) ·138 * / / g 173 1971 ~971 2 591 WS,934 19457 
2= . 18 Re/to,Coolont(RO I ]7] / 6 M 83 412 412 585 ]8,217 4 444 
2 29 .Ity /n,ection (St) 1659 576 283 5.219 1,819 9 5S6 9 456 26 194 1,683 ~0' 41 .5 
2 40 Service Gape, (GA) RCA 202 33 ]2 222 .1 580 580 1 097 71 533 4161 
2 41 Solid Rsd/Ite (SR) 122 2]] 34 ' 904 190 883 883 · 1 $28 98 132 7 907 
2 _ 42 'Decommi.Ining Cmw Setup · /428 . /M 3.942 3 942 83075 
2 - Totati 3 0'/ Zo /9 3035 1 541 28 501 13830 70766 61.113 6.154 143437 9 '!M 9&6 569 82S 

2b t 2 Samotd,ng m mpport of decom,ni~,t,on,ng 3 74 23 13 241 1000 5021 5021 l.223 77 G!]8 42204 

Decont-n,nitlon ofSite Buitd,ng, 
2blll Auxi],Myluilding 549 161 .. 634 &. 2.248 2218 9,861 ·188.398 22 059 
Zb 13,2 Contanment 1.180 1730 260 .2 5179 2.192 11633 ll,G13 58,640 2623131 67.811 
2b I 3 3 Holdup Tmk & Pump Houi 343 315 71 . 465 378 1 598 1,598 128' 149 929 16.083 
2b t 14 Radv,aete Building 747 293 211 91 1 388 A. 3.5&6 3 SSG 8,651 522790 2% %90 
2b I 35 Refue l,ngW/er Stoim Tank m /2 79 28 508 471 1912 1942 2 496 163,942 21082 
2ba 3 Tot/R 3 292 1082 697 722 8472 4.713 20978 20.978 81.930 3 948. 189 149 226 
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Table C-2 
Palo Verde NGS Unit 2 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars 

O#S'e LLRW NRC Spent Fuel Site Proceaeed Burial Volucnee Burial/ Utlity and 
Activity 

Coat Co.t Coe,8 cost. 
Decon Removal P , ck / giog Transport Proces , ing Disposal Other Total Total Li~Tern / Management Reatorltion VOIU - CI , ~ , A O . IB Cl = C CTCC hoceeaed Craft I '.".' I - 

Index Activ,ty Descnption Coet, Cost, Coats Coet, CO.t, Contln,rei €v Coots COBti Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wt-, Lb. Manhour, M"hour 

2b 14 Prep/re;Mubmit //eeaae Term,nstion Plan 133 20 153 t63 1 M3 
2b 15 Receive NRC appmval onerm,nat,on plan ~ 

Zb 1 Subtotal Perlad 2b Activity Coete 6,326 27,% *755 2,278 37.218 133 19563 96918 90 565 6 364 226591 13,220 840 761 254 1753 

Pernd 2b Addihof,at Coata 
2b 2 I Excavaion of Underground Serncee 1 624 339 467 2419 2419 10 228 
2b 2 Subtotal Penod /b Additional Cost 1 624 339 .7 2,419 2419 10228 

Pernd Zb Collateral Co,/ 
2b 3 I Proceee decornmmningwaterw"te 286 /1 2G2 390 298 .17 1417 1 856 ]11386 362 
2b32 Proce/ decommimning chemical fhueh wai 7 - 2!5 61;2 8. 337 2066 2,066 2 293 244.381 429 
2b33 Srnallhx,1 alt~/an~ 4G1 69 530 530 
2b 3 Subtotal knod 2b Collate,ak Co•te 293 461 396 914 I,245 704 4 013 4013 4 ]. 335,767 791 

Per~/ 2b Penod Dependent Cmti 
2b 4 I De¢oneuppliea 1,833 - 458 2.292 2,292 
2b 4 2 

990 99 I 089 1,089 2b 4 3 Propertytaxee 
2 480 24/ 2 728 2,7. 

2b 4 4 Health ph™ceeuppliei 5,056 I 264 6 319 6,319 
2b45 Heavy equipment rental 6642 981 7523 7.523 
2b46 DipoealofDAW Remrnted 191 174 320 · 125 8I 811 to 826 216 529 353 
2b47 Plantenergy budget · 5,180 777 / 957 5.957 -
2b48 NRCFeee ].080 108 1188 1 1AA -
2b49 Emergmcy Planning Feee 2 502 250 2 752 2752 
2b 4 10 Spent Fuet Pool OIM 2 4G0 369 2829 · 2829 
2b 41t 1Aqu,d Radwa Bte Pmcewng RuiprnenUSeivlcee .9 93 712 712 - -
2b 4 12 Remed,al Act:one Surveye ;741 37. 3741 
2b 413 Secur.ty Stal Coet 25 023 3 753 28,777 28,777 451.031 
2b 4 14 utit,tysta'Coet 7Z383 IO,887 83,471 83 471 - · - 967 612 
2b 4 Subtolal Penod 2b Penod Dependent Coets 1,833 11697 191 /4 320 116,659 19.414 150,189 144608 5581 10826 2]6529 353 t 118.693 

2b 0 TOTAL PERIOD 2b COST 8.453 4! 32(3 4.141 3 3GG 38783 117.13] 40,138 253 340 241603 5,581 G 354 241 567 ]3 793140 772626 1.420.446 

PEIUOD 2d - Deeontim,nation Fonowing Wet Fuel Storage 

Penod 21 Direc, Decommnmtoning Activities 
2dll Remove epent fuel racki 310 I 128 37 692 •/4 ).553 1,~53 3515 223 325 968 

Dilpoeal / Pt8. Sy'tem. 
2d 121 Eleetrtcal Spent/oel . 184 31 19 348 139 720 720 ] 766 112.166 4.048 
2d 122 Fuel Pool Coe}ing'Clelnup(PC) 39] 391 138 67 1 237 627 2.855 2855 6 204 399,088 13370 
2d ]23 HVAC · Fuel Bu,kiing (H/) 160 88 40 7. 241 ' 276 1,276 3 730 240 970 3820 
2d]24 Sarlitary D,a,nage & T,ealmef~t (ST) . / 2 19 19 - + 577 
2d 12 Totals 191 753 257 126 2.I. 1 010 4 869 4 MO 19 11.706 752 223 21816 

Deco/am,na„on / Site Buildinge 
2dlll Fuel Building 414 493 54 22 364 430 I 776 I 776 21 ·,] 128216 22125 
2d 1 3 Tot818 /4 493 54 22 364 430 1 776 1 776 2 151 128 216 22125 

2d t 4 Scnffolding m euppm ofdecomrn,seion,n« 749 G 3 48 200 1004 ],004 245 1 5 540 8441 

2d ] Subtotat Period 2d Activtty C./ l 'IG 2 025 443 /88 3 436 1 994 9202 9183 19 17.617 1 I 19 304 &1.350 

Penod 2d Additional Coet• 
2d 21 Operational Equ,pment 21 67 911 240 1239 / 239 ] 1 .760 294 000 . 
2d 2 Subtotal Period 2d Additional Bt, 21 67 91 l 240 1 239 1 239 ]1760 294 000 32 

Penod 2d Col~atera] Coet, 
2d 3 ! Proceee dec(mm-on,ng water waete 74 47 / 102 78 370 370 485 - 29 108 95 
2d.3 2 Proceee decrmm/aion,ng them'ca/ /wh W/* 2 . 69 2/ 273 107 659 GS9 732 77 960 137 
2d 33 Small tool / lcwence 38 6 44 44 
2d 3 4 Decomm-,oning Equ,pment D:apoeitmn . 99 56 1042 279 ] 476 ~ 476 5.290 136.079 147 
2d 3 Subtowl Perlocl 2d Collateral Coeta 77 38 215 333 1 417 470 2 548 Z548 6 507 443147 37/ 3; m 
Period 2d Period-Dependent Coets 
2d 41 Decon eupplie / 115 - 29 M / 4 N = 
2d 4 2 I-urance . 400 40 440 440 -/ 
2d 4 ·I PM.perty ta.ee IGO ]6 }76 176 - 2, £ 2d44 Healthphyaiceauppl" 460 115 576 576 
2d45 Heavyequipment rental 1 055 158 ] 213 - - E Z 
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Table C-2 
Palo Verde NGS Unit 2 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

elf-bite LLRW NRC Spent Fuel Site Proceieed Burial Volu-•e• Bu/al 1 Utilityand 
Actnity Decon Re,""I Packaging Tr.-port Pro-Miog Dhjpoe/ Other Tout Total Lie Term M•n.ge-It R.toratiol volume A-A el... B CIa-C GTCC Proee-ed Craft Ge-,Fie•e• 

Index Activity Description Co*t CO. COR~ CORt• C«ti COst@ CO,It~ Contingeocv CO8t8 CO.t• elite CORI Cu Feet Cu Feet Cu Feet Cu. Feet Cu.Feet Wt., Lbe Manhour• Manho ur' 

Penod 2/ Permd Dependent Coit• (Continued) 
2d 4 6 D,Apo*al of DAW generated 29 27 49 . / '23 123 1648 32€a 54 
2d47 Plant ener,y budget . 4/ I /2 9!2 -
2d 4 8 NRC Fm 166 17 182 182 -
2d 4 9 Emergeng Planning k¢M 401 40 444 - 44·1 
2d 4 10 1 iquid Rsdwaetc Proce.mng Equ„ment/Sernce~ 200 30 230 2/ 
2d 4 , ~melal Act,on, Suwey, 603 - 603 609 
2d 4 12 Security Sta fT Co.t t,440 .G 1 666 ] 666 25 9]1 
2d 4 11 Ut,l,ty SifT Co.t 72/ 1.086 8,316 8,315 98 729 
Bd 4 Subital Penod 2d Per:od Dependent GM 115 1516 29 27 49 1 048 1832 14 614 14171 444 1 648 32 963 54 124 NO 

2do T/TAL PERIOD 2d COM 1307 /618 70·7 .5 5 813 I1048 4,636 27 604 27141 444 ]9 37 532 l 889 414 53814 124.640 

PERIOD 2/- Detay before LieeD£ Ten,unittoD 

Penod 22 [).rect DecornmIIM.ng A¢tw.t,ei 

Period k Mditiona] Costa 
2e 2 I LAcen,e Termination Survey Planning 842 263 1,095 ] 095 4.160 
2e 2 Subtota] Per,od 2e Additiona! Conte 842 263 t.096 ' 096 4160 

Penod 2e (]ollate,al/.. 
2e 3 Subtota! Penod 2e Collteral C,M 

Perid & Penod Dependent W• 
2e 4 1 /n.urance 

529 53 682 .2 
] 326 m 1.458 1468 

2e 4 2 Prcpe/yta- 

37 184 

184 

-

2e 4 3 Heatthpby/e~ mwlm 147 
2e 4 4 D:®o•at /DAWmnerated . 3 3 3 2 12 12 158 3168 5 
2e46 Plantenergy budget 
2e 4 6 NRC Fee• 369 36 394 394 -
2e 4 7 Eme,ncy Planning Fee• 92G 92 10:7 10]7 
'e 4. Seeui,ty Sta fT Coit 4 772 716 6 487 6 487 · 85 877 
2e 4 9 Utility Staff Col 1 867 280 2147 2]47 - 23 136 
2e 4 Subtot Penod 2e Penod Dependent Co•t• 147 3 3 6 9777 1,348 It,282 10,264 1017 158 3,168 6 109,013 

2e 0 T(yTAL PERIOD 2e Ct€r 147 3 , S 10 /9 l 601 12377 11369 1,017 158 3 168 5 1]3,173 

PERIOD /. Licenee Ternin,t,on 

Period 2( Di¢ect Decom,n,i-oning Act,vit,e~ 
2f ] 1 OR]SE conlirmatory•urvey 170 51 221 221 
2f12 Terminatehcen,e ~ 
2(] Subtotal Period 2r kbv/y CoRI 170 M 221 221 

Period If Add~t,onalfo// 
2f 2 I LieenMe Termination Survey 8 4 GG 1540 1]005 11005 187.642 2,080 
. l Subtct / 1 Per , od 2f Additional Ck~tl , 8466 2640 ]] 006 11006 187642 2 . 0ao 
Period 2f Collateral{DoM¢e 
2 f 3 I Staffrelocationexpen~e. 
/3 Subtoll Period 2f Collateral 0-/ 

Per,od 2f Penod Dependent (<,t• 
2/1 lnmuranee G38 . ?01 701 
2f 4 2 Property ta- . 255 29 280 280 
2(43 Heelth pby*,c• •uepl,e• 839 . - 210 ' 049 1049 
2r4 4 D:ipo•al ofDAW ze™,rated . 6 6 10 . 4 24 N 324 6482 U 
2(46 Plant energy budget 355 63 409 409 

-2 f 4 6 NRC Feen 249 26 274 274 
2f47 Secur,ty Staff Co,It 2.296 344 2~640 2 640 41310 
2f 4 8 Uhhty Staff Co•t · 6 004 got 6904 6904 · 77906 
2f 4 Subtotal Per,od / Penod Dependent CoMt~ 839 6 S 10 = ]G26 12.282 12.282 124 6482 11 11921G 

TOT/.PERIODICOST 839 0 5 10 ll,431 4 2/ 23 507 23 007 124 6482 187 652 121296 

PERIOD : TOTALS 10911 81.679 . 208 9 889 102 743 2Glall 107,896 617.6/ 599,210 108S4 7 // 666 853 G?3 224 36 648 820 14264:18 3 030 284 » ~ 

Wk> 

TLS Seruicel Inc. 

0+
'9 



Pab Verde Nuclear Generating Si/ion 
Decommimon,ng Coit Anaiy,i, 

Docume/Tll-17€i-001, Rev. 1 
Append., C. Po:e ]23 of 183 

Table C-2 
Palo Verde NGS Unit 2 

DECON Decommissioning Cost Estimate 
(Thoueande of 2019 Doltars) 

OILSIte LLRW NRC Spent Fuel Site Proeeaeed Burial Volume. Burial / Utluty Ioil 
Activity 

Co>ete Coeu Co•ta Co0,8 Contingency Costl ec>ete CO.t. Cost. 
Decon RenM,vaj Pacha'Dg Traneport Price-Ing D~poeal Other Total Total Ltc Term Management Reetorat,cn Volume (la" A Cla-B Cla•i C U'1= /roeeeied Craft e~,er-e,-

Index Activity Do•enptlon Coet Co.t CoetG Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wt„ Lbi M.nbotia- Manhoun 

PERIOD *b . Site Re/oration 

Permd 3b DIrect Decommiuioning Achv,t,e* 

/·nolition of Remaining Site Bu,Idinp 
3 Awli,T Building 1401 210 1614 1.614 tl.728 
1 Chemical ln/ct,on Pump Hou,e 5 1 6 G 63 
3 Conden,ate Storage Tank 108 16 ]24 124 1.787 
3 Containment 2 G1R 393 1011 lott 2/041 
3 Control Building 648 97 745 745 9.292 
3 /G Coolinglower:Ie¢tt,c~Equ,pment 16 2 18 18 188 
3 7 Cooling T"" 1086 103 1.248 ].248 7 313 
3 8 Corndor B/dmg 68 tO 78 78 922 
3 9 Diemel Generator Bidding 260 40 * IDG 2158 
3 10 Holdup Tank & Pump Hou,e 37 G 42 42 266 
3 It Intake Strueturt Censk & C,r¢1\,nneli 1 35 I 203 ].A!/ I 554 3,859 
3 . 12 Main Steam Suppon Structure ]81 27 209 209 I 700 

!3 Mlko]Ieneoudtrueu/w& Foundationi ]75 25 201 201 1266 
3 N Nuclear Se/,ce Sp/y Pond• 1089 IG9 I 252 1262 7 15] 

15 Operat,oni Support Building 117 . M 135 I.730 

i w ~,NCSLTank 70 10 80 80 452 
]471 221 1694 I.694 21.G 16 

3 18 Subeynchronow, Rei,nince Protection 2 0 3 3 10 
19 Switchgear Buildme 24 4 28 28 122 

3 20 Trnnaforme. A.. 69 10 79 79 447 
3 21 Turhne Building /.7.17 2GI 1997 ].997 17 HIG 
3 22 Turhne Building Pcde,Ml 1578 537 4,nf, 4 t. 59,425 
3 23 Turhne Maintenance Facility I 2 17 17 244 
3 -24 Yard Tunnet• UI .0 .0 / 200 
2 . 25 Fuel Bu,ld,ng 04/ 90 738 738 6,150 
1 1 Total. 17.]08 2 56/ ~9674 19.674 205 AR1 

S~te Clop·eout Activitiea 
lh I 2 Orade & land~CBpe „te 59 9 GA 68 ·W; 
lb[3 Final report to NRC 5] R 58 68 · GGA 
3h! Sub¢otal Period lb Activity COAi 17 ~ 5] 2.583 19 800 58 19 742 20/ 913 G/8 

Period Ib Add,tjonal Co~A 
3b 2 } Concrete Cru•hing 1,121 1 // 1.292 1292 5446 
3~2 2 Conatruct,on 1}elnn - 40 G 46 40 
ab 2 Sub,ote] Period ab Add„ionn I C<,At* 1 121 41 UI l,Ill I.318 3 446 

Period lb Collater/1 Co•t• 
3b 3 ] Small tw! /lowano: 122 ]8 140 140 
1b 3 Subtotal Period /b Coll/erel Co/tM 122 ]8 140 140 

Period Ib Period Dependent Co•t, 
lb4 I In•uranee . 
3b 4 2 Property.xe. 

5.GG9 

- 850 

6,520 
1 63 M 691 

3b 4 / He8vy equipment rental G 520 
. 4 4 Plant ene,gy budget 439 . 505 505 
lb 4/ Securl#~~. 3 G77 851 6 528 6 528 ]02164 
3b46 Ut,hty Stair Coat 80/ I 203 9222 9,222 104 200 
'hi Sublota] Per,odab Penod Dependent Coata 5(09 14.765 10/ 24468 2·14. 206 3G3 

.o TOT Al. PERUOD 1b COS T 24,079 14,859 5809 44.747 . 44689 2 t ! 358 207 031 

PERIOD k . Fuel Stoqe Operation»/Shipping 

Period le Direct Decommi/Aionin/Aet *# 

Period le Collate/1 Cont• 
3c 3 Subto.l Pen. 3'Collaterlleo'I 

TLG Seruiee., Inc. 
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Table C-2 
Palo Verde NGS Unit 2 

DECON Decomnussioning Cost Estimate 
(rhoueande of 2019 Dollars) 

Off'~te LLRW NRC Spent Fuel Site Proce@aed Bu// Volume Bunal / Utkhty and 
Aet , vity Dee " Removal Packatag Trao • port Froce .* ill Di • po •• t Otber Total Total Lie Term M / r // e -- rt Reato , Itioo Volume Cla •* A CI - B elane C Gme Proeeeied Craft €)-* r~e - 
[nde. Aaivltv Dicriotlon Cc~t Coet Co*te Coeta Co.t. Co*t* Coats Contingencl Coeu Co,t. Coeti Coeta Cu. Feet Cu Feet eu Feet Cu. Feet Cu Feet WL, Lbe Mar, hour• Maohoun 

Penod k Period Dependent diu 
3c 41 Innurance 
3c42 Propertytake• 
lc43 Plant enere budget 
3c 4 4 Utlltty S.I C¢.t 
.4 Subtoul Penod 3c Penod-Dependent Coatl 

3¢0 TOTAL P/RIOD 3: COST 

PERIOD ad - GTCC .hlpploi 

Period ad D,rect Decommiml,on,ng Act,v,tie, 

Nuclear Steam Supply System Remoial 
3dlll Vmet & Internal.GrCC D,*/•al 2.681 25 441 4 462 32486 12.4/ 4433 905513 
3d ' ] Totnla 2.681 2&443 4,462 32486 12.4/ 4433 905513 
3d 1 Subwal Peiod 3d Activity Co*t» I/81 25,411 4 462 31486 32 4116 4.433 906 5,11 

Per,od 3d Collateral Coeta 
3~3 Subtotal Per,od ld Collateia]Co,t» 

Penod/ Penod Dependent CORtm 
3d 4 1 Ineurance 
3d 4 2 #ipe* tales 
3d 4 3 Pt' nt ener/ budget 
Jd 4 4 Utility St,M Coit 
3/4 Subtoul Penod 3d Period Dependent Coa. 

3d 0 TOTAL PERIOD 33 COST 2681 26.443 4.462 32,486 12 486 4 431 905 611 

PERIOD 3 TOTALS 24 019 2,&81 25 441 14 859 10271 77,233 32.5 44.689 4 4'O 905613 211 358 207 031 

TUTAL COST TO DECOMMISSION 15.179 Il'l 43.f}. 10,340 136,429 182.808 I 37 681 835,323 769 585 13.081 52657 %906 2002 224 4 433 .735180 1 651.261 3842494 

~2 Colr·,U DEL:OMMISSION WITH,0 72% CONTINGENCY 

TOTAL NRC LICENSE TERMINATION COST IS 92 13% OR 

SPENT FUEL MANAGEMENT COST IS ~ 67% OR 

NON·NUCLEAR DEMOLITION COST IS G 8, OR 

TOTAL LOWLEVEL RAD:OACTIVE WASTE VOLUME BURIED IEXCLUDING GTCO 

TOTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED 

TOTAL SCRAP METAL REMOVED· 

TOTAL CRAFr LABOR REQUIREMENTS 

End Notta 
Wo indicatee that th,• sctmty nctcharged a• decomm-oningex/enae 
a ind/catei that th:• acttv,typerformed by decommim,tioninget8ff 
0 - inchcatem that th,/ vah/e / /e- than 0 6 but / non /,o 
Aceltcontain,ng· ·:ndnteeaze~value 

TLG Seruic., Inc 

$835.323 thou,aorl, of 2019 dollan 

$769.685 thouu/deof 20~0 dolti,e 

$18.04 thouundeof 20~9 dollari 

152,657 thouundi of 2019 dolbe 

670,133 Cubic Feet 

4.433 Cubic Feet 

68.046 Too• 

'651,261 MI/.houra 
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Table C-3 
Palo Verde NGS Unit 3 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Offjite LLRW NRC Spent Puet Site Processed Burial Volun'§ Burial/ uti/, anc 
Acr:y 

Activity Description Cost CO.t Cost. co.. costs costs Co.t. Contil .ncy Cos/ cost, Cosu Ck)Bt. eu. Feet eu. Feet Cu Feet Cu. Feet Cu Feet Wt, Lb, Maahours Manhour: 
Deeon Removal Packaging Transport Proce..g Dispoul Other Total Total Lie 'Tem Miiili•-it Re.toratioa Volume Class A Cta*s B C'83 C GTCC Processed Craft e,-r--r 

PERIOD li - Shutdown through Transition 

Penod la I}:,ect [>eeomm-on~ng Actint'ee 
lai.i Prepare prel•nin// decomm-on/ng co•t 42 0 49 49 556 
Ill Notifiatioiof Ce- tion of Qemt,on• ' 
Ia13 Remove fuel & Aou , ce main / I ' 
Ial4 Notbt,onofpermaneotlefue~ a 
la 15 Deicivate plant fd,Atem,1 & p,1:,ccw wiate a 
la 1 6 Prepmre and Aubm,t PSDAR 66 10 75 . 856 
la 17 Rev,ewplantdwg, & Wece 190 22 172 172 l.969 
"8 Per*,nn detailedid •u•vey a 
18 I 9 E•t,ma¢eby·roduct iniatog 33 5 37 37 428 
la .0 End product d"crlpt]0~ " 5 37 37 428 
la 1 tl De//dby productinventory 42 G 49 49 /6 
la 112 klnema,orworkeequence 244 17 280 280 3210 
/113 P€~rm SER /nd EA to} '5 116 IG 1327 
la 114 Prepare'•ubmit Defueled Technical SpeclficationA 24• 37 280 280 - 3 210 
I. 119 Per€orm Site·Specilc Co/ Study 163 24 187 187 . 2140 
la lin Pr€p•re/eubmit Irradiated Fuel Management Pan 39 37 . 428 

Activity Spee,r,c~ tionl 
lal 17 1 Plan:&tempo/,yfac:!it- 1€Rl 24 184 * / 2106 
]8 1 17 2 Plant"yetemi 135 20 1/6 140 / 1 783 
1• l 17 3 NSSS Deco~taminntion Ftueh WG 2 19 19 - 214 
/117 4 Reactorinterna/ 231 35 20 2G5 '·039 
1* 1 17 5 Reac¢or ve-cl 211 / 243 241 2.782 
la l 17 6 B/logical,hl/d 16 2 H) W 214 
la 117 7 Stemml era// 101 15 ']7 .7 1 335 
In 1 ~7 8 R®infm·ced coneme 52 8 GO 30 10 95 
la I 17 9 Main Turbine m 2 15 15 171 
k l 17 10 Ma,n Cordeiz 13 2 15 · 15 171 
la l 17 11 Mant Atructurei & bujdin/ }01 r ] 17 58 68 l 315 
la 1 1712 WA,tc m/A~gement 190 22 172 m - 1.}69 
lit ]7 13 Faclty & Aiteclo•eou¢ 29 4 34 17 17 185 
la / /7 Toul 1210 184 k,414 1 245 169 16 190 

Pianning & Site P,eparat,oni 
la '18 Prepa,e d•Imantling •equence 78 12 90 90 1,027 
la 119 Ptantpr'ep & temp •vcea 3.400 5]0 3910 3910 
]a'20 Dem/ witerclean upium 46 7 52 52 599 
I,121 R,gg,ng/Con! Cntrl Envi,Wtoolin®4etc 2400 360 2,760 2,760 
ta ] 22 Procurewk,JI,nen & containem 40 6 46 46 · 526 
la 1 Subtotat Peru,d la Act,vitylo@i 834! 1 291 9592 9 424 169 1*,4sl 
Penod la Additional Co®t@ 
la 2.1 StallranR:wn - 39 281 5 892 45 ~71 4S 173 
la 2 Subtot,l Penod la Addit,oul Co~t,• 19.28' 5 892 45 I71 45 171 

Penod 1 / Col /¢eral C"/ 
la 3 Subeotal Penod taColla¢eral Co•. 

Penod li Period·Dependef~t Coet~ 
1.41 In«urance 2116 232 2.548 2.948 
La 4 2 P.operty.xe• 

80 401 401 -
222 22 244 244 

1841 Health phy/,/ RupplieR 321 
/.4 Heavy equ,pment /ntal 364 55 /8 /8 
1, 4 5 D,ap€h,al of DAW genemeed 7 G 11 4 28 28 /6 7 522 12 
/4 6 Plant enero budget · 1 547 232 1779 1779 
la 4 7 NRC Feea 371 37 408 «MI 
1n 4 8 Emergency P/nnlng Feee 769 77 845 84% 
t. 4 9 Spent Fuel Pool O&*1 83 6t4 · 634 551 
Ia 410 Secmty Stiff Co.t 6340 95] 7 291 7,2(}' 119318 
la 4 Il ut.i,ty st.irco.t 17 000 2 550 19,550 )9 550 - 229.871 
la 4 Subtot,11 Penod la Pmod Dependent Coite 685 7 6 tt 29 115 4 323 34.1. 31567 1 479 376 7 522 12 W; 190 

ta 0 TOTAL PERIOD 19 COST G85 7 6 11 76 737 !1 4. 88.911 87 261 / 479 169 /6 7522 12 378641 

PERIOD 1 b - Decommis/oning Preparations 

Period lb D,rect Decomm-on,ig Act,v.tie* 

Detailed Work P/ocedum 
tblll Planteyeteml 154 . 177 150 18 - 2026 
'bll2 NSSSDeeontaminationlu,h 43 S 37 37 428 lb)13 Reactorinternali 81 " 93 93 1 070 lb]14 Remaining buddinl• 44 7 50 13 38 578 
lb'15 CRD ccolinga,•0~embly 33 5 37 ,7 - 428 
lb / G CRI) houwn/ & ICl tubes ,; 5 37 a·7 428 

TLG Service*, inc 
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Table C-3 
Palo Verde NGS Unit 3 

DECON Decornmisgioning Cost Estimate 
(Thoueands of 2019 Dollare) 

OG·Slte LLRW NRC Spent Fuel Site Proceed Buna]Volumei Burial / Utility and 
Activity Removal Packa . nl Trmn , port Procenlng Disposal Other Decon Total Total Lt¢ Term. BI,rfrge-nt Re~tor*¢ion Volume Cla,i A cl.. B Clae. C GTCC Preee,-d Craft e~~~•mm 

Index Acti~~Deicr , Ftio , ~ CO • t Coat CO ,¢ 8 Ce , ts CO , U CDAIA CO , t , Contingency CO , t . COB / CO , t , CO . 9 eu Feet Cu Feet Cu Feet Cu Feet C u Feet Wt , Lbs Manhoure Manhouri 

Detm ied Work Procedurei {Continued) 
Ib/]1 ]ncore,Mt™mentat,on 33 5 17 37 428 

tbll' Reactor ve-1 118 ]8 136 136 t'554 
lb,19 Fanlity¢lo•Mt 19 G 45 22 22 W 
lb 1 l 10 M-leihild, 15 2 17 17 ]93 
Ib ] 1 ll fhologiealRh/d 39 5 / 45 /4 
Ib I l ]2 Stemm generate,~ 150 22 172 ] 72 - / 969 
Ib ] ] !3 Re:/I,e,dconcrete 13 5 37 / / /8 
Ib l l 14 Mmn Turbine 51 8 I 58 668 
lb I l 15 Mmn Conden~em 51 8 58 58 668 
Ib l ] 16 Auxil,wy buildmg 89 13 102 92 10 1 168 
Ib l l Il Re/torbu,Idi/R 89 13 102 92 10 1 168 
tb 1 1 Total 1081 162 1 249 1009 234 14 228 

Ibl2 Deeonprima,y loop 1047 523 I.570 1,570 I 0(17 
Ibl Subtotsl Period l b Acting CrhqtA 1 047 ] OR ] GR6 2.81'' 2580 23' l 067 ]4 228 

Period lb Addit,onal Cmts 
lb 2~ Spent }lei Pool Ieolntion 8217 123,1 9 4. 9 449 
lb 2 2 S~e Chmraeter,u,hon 2./Gj 769 3 130 3130 13 042 4 610 
lb2 Subtot/ Period tb Add,tion81 CoAI 2001 12 780 12 780 I3042 4.G40 ]01?9 

Period B Con#rat Coei 
Ib 3 ] Decon equipment 1026 154 1,180 ].180 
lb32 Staff mli/atmexpenie• . . <~~ 
lb 1 3 Proce* deeommieiomng w/er w/te 74 44 64 % 76 352 152 m 88 
1b34 Piocee, decommieeioning chemical nuph w/te 4 125 378 1,130 1854 9.490 9 490 1329 141631 249 
lb15 Smnilltml il lo//lee 1 0 2 2 
'b,96 Pipecuttingequipment 1,200 .0 1,380 l 980 
tb 3 7 Deconr,g 

7 225 2 576 1'.810 /810 '. I 129 168 IG 131 
2091 ,!4 2 401 2 407 -

/b 3 Subtotat Perlod Ib (bilateral Ce,tA 3197 1.20] /9 442 

Penod l b Penod Depe/ent C-te 
lb 4 t bM£ 25 6 " 31 
tb 4 2 I.172 /1 1,290 1290 -
lb43 Property /*ep . 112 11 /23 123 
lb44 Heilth phyA,ca /uw>lie~ ] 82 46 228 228 
]b 4 5 Hea~equiprnentr·en. M 28 2]2 212 
Ib·~ 6 Di•poi/of DAWeenerated 4 4 7 3 17 11 224 4 488 7 
lb47 Plntenergybudget 1.566 235 1 80/ I,801 
]b48 NRC Feei 95 10 105 lo, 
Ib49 Emergency Planning FeeA 388 39 427 427 
lb·110 Spent Fuel Pool OA M 279 42 321 321 
1b 4 11 Security Sta/Coi 1209 /] 3,690 3 690 - 58.37/ 
tb·112 Util,ty S.ffec,At /,054 l 658 12,713 12,711 · . - 149 298 
lb' Subtot/ Perlod ib Penod Dependent Ca,t,1 25 39 1 4 7 17 876 2.G75 20950 20.208 748 . 224 4488 GC9 7 201 

'bo TOTAI. PERIOD Ib COE 1268 '.5G8 173 .5 7 232 29 736 7.938 51159 50378 748 M 618 1.329 ]73 324 I 1 453 226 538 

PERIOD 1 TOTALS 4,2611 2.252 ]19 451 1.Z. 106473 19401 140271 137,642 2227 '03 I 05~ 1329 180,846 14465 605 178 

PERIOD la - Lirge Con,ponent Removal 

Period / Direct Decomm-,oning A¢tmties 

Nuclear Steam Sul,ply Sy•t€m Removal 
2.t 11 Re#o' Coolant Piping 142 137 30 / 381 210 943 943 1 789 124 853 I I' 
2&112 Pre~ur,zer Quench Tank 8 7 1 4 +1 18 M 84 201 /.051 375 
2a113 Resctor Coolant Furn/A & Moto/ ]33 70 355 159 885 395 2,197 2197 lOG'37 - ] 108 000 5 539 100 
2~t 14 Pmmm 32 41 480 98 239 140 1039 1,039 2879 324 870 2,373 625 
2&115 Stl. Generatore 210 )029 8 0·10 1,20' 6.762 3 516 22 7/9 22769 495]5 44.357 45354 958 
2&1!G CRDM/1C1/Sernce SIN¢ture Remml 132 336 4]4 80 t.033 402 2,457 2451 8222 333,327 10981 
2,117 Reactorle,•ellnterni~• .3 6751 19 2// ] 018 8190 /.1 50 'I 50]43 2379 673 224 W¢5 755 41357 1 893 
2&118 Rector V.el 102 8]I1 3 899 882 3,62] 9221 261153 2635] 17963 ] 269 528 43357 1.893 
2,11 Mate 872 18 495 ~2 414 1680 /1/ I 28 342 105985 109.985 91 58!; G73 224 7955 140 ~57 79D 5 4 69 

TLG Seruicez Jne 

51/ 

02] 

Remo,sl or Major Equ,pmint 
3 424 /I 2 Mmn Turb,ne'Genenltor 119 18 137 ]37 

2&13 Mmn Condenae/ ] 28 1 1 223 G99 12.914 177G 19 893 19 893 - 65575 4 165 812 :15.,11 

C-cding Co•te from Clean Buiktinl Demolit,on 
2&14 I Auai-y Building 15G 23 179 179 !,303 
28142 Contmnment 408 W 410 410 .270 
2,] 4 3 Mari Steam Support Structure 31 6 36 . 274 
28144 Radwmte Building 164 25 ]88 188 2 404 
2a 145 Fuel Building 

842 126 'Gll 968 R 9. 
82 12 95 / 717 

2&14 Total• 
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Table C-3 
Palo Verde NGS Unit 3 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollare) 

UI/// LLRW NRC Spent Fuel SIte Processed Bur,ak~olumel Burial Utihty and 
Act'vity Decon Removal ricki /1 c« Traneport Pr~-,h,« &.o..1 Other Total Total L,e Term Management Re@toration Volume Clai,A :1*. B el-i C GTCC Proeeeied et.rt 
Index Activity De,cription Cost Cost Coiti Coits . Co,t• Co»t, Co,ti Contin,ency Co,ti Colt, Costg Coit, eu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wt, Lb, Manhour, M.nhour. 

Di.jmal of Plant Syetema 
2/ . Au,nha™ Feedwatei (AF) 39 6 45 45 1 30!) 
2/ / 2 Aux,I,a,y Stem(AS) 44 - 7 S 41 1 500 
la 5 3 Auxiliary Steam (AS) R€A 1/ <IG 17 /i 12G 660 660 

' 
569 100 889 3.888 

la 5 Au*diary Steam- Common (AS) /9 · - . 40 /09 109 

· 

9.1 
. 5. CT Makeup & Biowdown (rB) ]8 3 2 37 14 74 74 /5 H 785 . 
2• 5 ! Cr Makeup & Bkwdown Common (TB) 2219 1.0 764 141/ . 3. 22,631 226!] 71516 4 948 807 60.0 
. 5 Chemical Production (CC) / 2 19 19 O 
2a 5 Chemical Production Common (eC) 166 26 ~91 191 5 381 
. 5 Chiorine In,ec„on «1) 56 8 64 64 1.820 
2• 5 0 Chlonne ln/ctlon Common(Cl) 62 9 72 72 2,189 
. 5 I Ci,culat,n'Wate,(CW) ]07 / .4 124 9,64' 
29 5 2 Condeneate (CD) 19' 29 219 .9 6']0 
29 5 1 Condeneale Storage & Transfer (CT} 248 13 / 307 14' 749 749 · 1 /2 99005 6 046 
2' 5 4 Condenmr /ui Removal (AR) 39 - 6 46 - I 816 
28 5 5 Dernineialikd Water (DW) 64 10 7, 73 2085 
28 5 6 Demrnerahred Water C/mmon (DW) 118 18 ]U 115 1,7. 
2, 5 7 Dieeel Fuel Oil & Trane Common (DF) 22 1 25 m 861 
2• r, 8 D,eael Fuel O,) & Trnnefer (DF) 49 7 I 56 1 492 
2a 6 9 D,eee] Generator (DG) 48 9 67 67 1.862 
28 5 0 FW Heatei Exract Steam & Diaine (ED) 442 . 508 508 14 838 
/ 5 1 /eedwate,(FW) 93 · . .1 107 

· 

1 t}94 
Pa 6 2 Feedwater(FW} RCA 21 12 7 129 40 209 209 056 41 735 54] 
28 6 3 Generator Hydqen & CK)2 (GH} 1 . 0 1 3 · 102 
. ' 4 Generator So/.] (SO) 7 ) 8 8 Z' 
2, i l HVA/. M,I S,te Stru€tur€a (HS) 25 2 18 18 523 
b 5 6 HVAC. Mwcelaneoue Common (HS) H 2 n 13 346 
28 3 1 [.ube Od (t.O) 16 M 12 42 1 188 
29 6 8 l,ube O,~ Stor & Trrnne & Purinci,t,on(OS) 92 8 16 36 1.038 
2a 5 9 Main Steam (SG) 233 36 268 . 268 8,012 
2A 5 50 M Ain Steam (SG) - RCA 91 17 20 372 izl /7 647 1878 1199~6 2,297 
2n ·51~ MR,n Turb,neCMA .o 672 332 6 127 1.711 9 133 91. ,/041 1 97/ 452 lo,489 
# 512 Main Turbine ///Il O]1(CO) 6 1 6 6 - 176 
/ 5 19 Secondary Chemic' C~ntrol (SC) M 26 '7 /7 6 637 
h 534 SewageT,eatment Plant 4 i 5 5 
h 6·A Stator Coohng (CE) 4 . 1 8 5 · 199 
2, 5 35 Steam Gen /eedwite, Pump Turbine (Fr) ]84 72 / 701 234 1.229 1229 · 4 /30 - 226,098 4711 
2A A 37 Turbine C-,ng Water (TC) 140 21 161 · 16] 4 675 
2, 6 18 Turbine Steam Seal & Drain (GS) 109 19 ]0 WW 77 400 400 · 927 59 477 2731 
/ 4 Total0 5911 2,015 1'206 22271 7.183 18,606 j/71/ 2.875 112847 7.184.1/5 17f; 208 

/16 SciflbldinR in eupport or decom m,ee,on,ng /259 20 1) 2!o 871 4 372 4.2 1 068 67,817 :IG 748 

Subtotal Period 2/ Activity NM 872 29 926 35 673 G596 &6 5. 1,021 40.~16 169,96I 166919 3,012 273.075 67.I 224 19 •71.~O 417 558 5 469 

Per~od 2/Cottatera!(k,e/ 
2A J I Proce. decomm/e..ng water waste ]30 80 115 /1 .3 .0 610 810 48 971 169 
..1 2 Proeeea de,ommw,Ion,nz chemical {Iu,h waete 
2/31 Small tool Allowance 100 . 46 345 311 15 - . 
. 1 Subtota 1 Per,cd 29 Collateral Wta '0 100 80 I/ ]71 178 975 941 35 816 48973 1. 

Penod 2a Penod Dependent Aite 
2a41 Deconluppl,ea 148 · 37 M ]85 
28 4 2 Ineviance 1.693 /I l 863 1 863 

:: :2 :Irn:1~~~.uppll. 1054 761 1,817 1817 
670 . 744 744 

28 4 8 Heavyequ,pment rental 4,22 . . 650 4 982 4 982 . . 
2a 4 G D,ep~alof DAWRenerated 126 /5 211 81 514 534 7 112 )42635 231 2847 Plsnt energy budget . 4 48 t /2 5 1.4 6 154 . . 
2a 4 8 NRC Vee & R M 608 608 
28 4 9 Emergency P]enn,nRFeel 1 709 17~ ]880 . 1880 
2a 4 I0 Spent Fuel Pool 0&.M 1680 262 ',912 1932 
284]] Re media] A,hona Surveye 2 M,5 · 2 8/ 2.55% 
28 ll2 Security StA~f(k>nt 17 706 2 /6 20362 20.362 ·119808 
2a 4 13 Ut,ht,Staff O~t 72,379 10857 83 236 83.236 - ojl,102 
2a 4 Subtotal Penod 2* Penod.Dependent Costa 148 7986 126 ' 1 5 21' Nkt 4~13 16413 127 852 124.040 3.812 7 132 142615 233 1 280.910 

lor/. PERIOD 2a COST 1,161 17.612 15.878 5826 56 939 104 4 GI 56,927 298.788 29 I 930 38]2 1.046 281.029 671 224 19565160 m 949 1,256 /9 

TLG Services inc 
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Table C-3 
Palo Verde NGS Unit 3 

DECON Decommissioning Cost Estimate 
(Thoueande of 2019 Dollare) 

Offsite LLRW NRC Spent Fuel Site Frooe-d Burial Vehlm- Buri.1/ Utility Itid 
Aetlvlt, Removal Pick~glng Tran,Port Proce,01ng Diapoea 1 Other Craft ee'*-Deeon Total Total Lie Term Management Reitoratlon Vofum© ClaeeA Cla,IB CI ual GTCC Proce/eed 
Imdel Activity Dexdptio» Coat Coet Coate C(.U Coet. Co®t. Coat. Colltl'Ite»c, Coeu Coet. Coetl Coi¢i CU Feet Cu Feet CU hit Cu Feet Cu Feet Wt.Lb 4 Ma.houn M/nhoure 

PEREOD :b. Site Oeeon•imlnat~o• 

Period Zb Di€ct Decomm:eeioning Act,vittee 

D-®~IlofMI'S>8.m' 
]9 442 2 11 Chemical& Volume Contd{CH) 1 658 2 075 421 209 1865 2 // 10 /9 ]0.G]9 1 24G 683 80 047 

2 12 Chemicel Waete(CM) 348 A 46 11 625 461 2 007 2.007 3 149 201501 ~ A 894 
2 3 C/m,cal W"e Common (CM) 199 ~85 24 16 211 218 911 91) ] 374 87 388 6.76/ 
2 4 Contairurent Builrl•ng (2€) 1 0 0 0 0 I 1 2 1)8 15 
2 5 ContB,nm,nt t·{,~ro«en Control MP) 92 W 8 M 63 12[) 129 748 48 l I6 2,154 
2 6 Containn·ent Lrakage Teet (CL) 30 12 1 116 . 229 229 690 4a 85, 812 
2 7 Containmnt Puqe (CP) 11 U 6 ] 14 38 201 201 577 1G,798 827 
2 8 Doml/' Wali (DS) 109 16 125 - 125 

-

1.5 
2 9 Dom€eti¢ Wmter Common {DS) 219 / 286 286 8 284 
2 ]0 Electr,eal{Cleon) 988 148 1,11G I ]36 30 827 
2 1 1 Etectni!(Clean) Common 232 . . 266 - 2GG 7 220 
2 12 Eleitr,cal (Clean) Common. RCA 160 25 / 280 115 596 596 1,424 90 47/ l 440 
2 11 Electrtca] (Clean) RCA 734 128 78 1447 570 Z/7 2957 7.349 IGG 835 1.187 
2 14 Elect,1¢al (Conlminiled) 4 260 '30 276 508] 2.4 10 12466 12465 25 799 1.618 951 97,765 
2 15 E-ent/1 Chilled Wipr (EC) 16 2 18 · ]8 N? 
2 16 Eeeentw,l Chilled Wat,/ {EC) RCA 168 27 / 217 lot 524 524 I 082 69840 1 797 
2 17 E-ent/Coohn¢W//r(EW) /7 9 05 63 - 1917 
2 18 Ewentiat a,ohn« Water.(EW) RCA 83 / / 264 92 479 479 t 334 85' 125 ] 997 
2 )9 F-entit Spriy Po/(SP) 287 4 I 110 330 9 865 
2 20 Fire Protection ( FP ) 106 · / 122 122 3 645 
2 21 F,/ Protect,on (FP} -RCA 527 Ml 62 1 ]52 /2 2,314 2114 5 785 17},/72 /2 001 
2 22 Fire Protection Common{FI'}·RCA / 0'7 .Z 203 1.742 1 269 6.68:! 65" 18 977 I 207118 23 6t2 
2 23 Gai,Ui Ridwa.te (GR) 220 33 / 26/ 127 .9 659 132? 85 625 618] 
2 24 HVAC An¢illary Building {HN) 8 . . 1 9 - 9 - 248 
2 25 HVAC·Aunt ia,y Building (H~) 409 255 1]4 2 099 669 1 /46 3 546 10,477 677 ] 14 10 /52 
2 26 HVAC Contain,¥ent Building (HC} m 1S2 74 ],302 472 2481 2,481 0829 419 260 9673 
2. 27 HVAC Control Building (H•D I · 19 102 ]02 1 112 
2 . 28 HVAC Oeel Gerersto, Bu,ldlng (HD) 9 - I lo 10 299 
2 29 HVAC Rsdwa®te (HR) 123 / 19 359 ]27 661 663 1 812 /5774 2 AG I 
2 l HVAC-Tu,b, ne Building (HT) * . 190 /90 G 322 
2 31 Inetrurnent & Srvie Ai, (IA) 35 5 41 - 4] I.21/ 
2 12 Inetrurrent & Se,v'HB A,r (IA) RCA 7)8 '/ . 757 187 2022 2 022 3 714 244 352 1479I 
2~ 31 t.qu,d Ridw-te (LR) .I 13) % 19 905 662 2 894 2.894 4 538 291979 27 224 
2 24 Noimnl Chilled Wakr (WC) 70 . . 10 80 - 80 · 2362 
2 15 Normal Chilled Weter ( WC ) RCA H ) 9 ! 8 / 147 / 1 746 740 1747 MN 4 5 & 2 
2 16 Nu¢Iei,Cool,nRWater(NC) 53 . 8 Gl Gl · 1746 
2 37 Nu¢Ienr Cooling Wai er (NC) RCA 47·1 .8 /4 2 IH 685 3,601 3.601 I0647 680,829 11.41;I 
2 38 Nucleai Sampl tn, (SS) 225 26 10 176 104 541 .1 801 O.786 S 121 
2 19 Ily W~te&Nonrad Wa®te Common(OW) 435 87 . 906 372 19.M 1.934 4 999 318 135 
2 40 (Xly Waite & /onrid,o,ct,ve Wiei (OW) /2 / / 651 m ]619 t G 19 - 1 292 210616 
2. 41 Plant Cool'r« Wa/r (PW) M . 17 R /2 
2 42 Poet Accident Ssmpl q 2 47 

]0,820 
/ 1 t 10 & 27 27 - 50 1,169 

2 43 Rdut,onMon,t"ng{SQ) 12 4 2 34 ]7 89 89 
2 44 Rid,0*ctive Waite Drain{RD) 418 464 IK! 28 514 473 1971 /971 2491 165.934 
2 45 Radmctiw Waite D,8,n Common (RD) I 3 36 2 ! 17 Ir I I 86 5 531 
2 46 Reactor Coolant(ILC} 16 171 17 6 '8 81 /2 4 ] 2 .A '!8.217 
2 47 Sekty l nje¢t,on (St) 1 659 676 283 5 219 1.819 9.5. 9 550 26, 194 1 G83 405 
2 48 Serv,/ Gai, (GA) RCA . 202 . . 222 111 .0 680 1 097 715:~; 
2 49 Sdid Radwa/e (SR} 122 21! 14 . 104 196 881 881 · 1.'~8 981*2 
2 50 ~Demmm,w,oning C~w Set up . 3.772 506 4.318 4 318 
2 Totsla 3 2. 29486 3 ~ 1 4 183(} 33801 ]5.935 81811 74 502 73]2 I 70.297 IO.901 620 

2b 12 Scaffolding in support ofdecomml®i,oning 4 074 25 14 263 1089 4,4. 5469 1335 84 796 

Decontsminat,on ofS,te Buildi,i® 
2btll Au„llary Building 549 361 66 . G34 544 2248 2248 9861 488 398 
2bl32 Containment l I 80 1730 209 482 5.479 2 492 1 t 633 /Il 58640 2.6231 /1 
2b 131 Dry Actwe Waite P,oce-in« & Storege . 36 4 U 18 64 240 240 I 208 47 OGo 
2bl34 Holdup Tank & Pump Houee 343 315 7 ; 25 40 178 I .' 98 1 . 698 2281 ] 49929 
2#134 Hotln,tiunent Calibrat»n Faality 1 1 0 o i 2 8 A / t.8* 
Zb'16 U.RW Storage F'c,1 ity 119 / 7 17 / 92 152 352 1 1G5 82]81 
2b t.3 7 Iutafe Surport Fac,1 jt, 36] ]57 / . !66 270 I 020 1020 5 248 247 920 
2bI/8 Redwa#Building 747 293 M . I 386 828 3,/;0 1.G&6 8 651 622 790 
2b 119 Refdvlate,StorageT,nk 471 182 70 28 508 471 1942 1942 2.496 ISIS42 
2b13 Totala i.861 3 329 723 802 8 742 5.141 22,1.97 22,597 90 190 4137180 

2b 14 Prepe//~ubmmt L,cene Termination Plan 20 153 l'il 
2bll Receiw NRC approval of termination Uan 

TLG Se,uice# lie 

133 2bl Sublotal Penod 2b Activity Coeta 7 107 10888 4 263 2 G46 42.806 22 185 110028 MIll 71/ 261 822 15325.600 

10186 
11291 
1929 

782 
19 447 

619 
4 444 

4 ~ t86 
4.164 
7 907 
/492 

G38,879 

45.935 

22 059 
67 811 
~1029 
/ 083 

97 
4 2SO 
12687 
22.]f]0 
21.082 

I 69.288 

t,763 

85410t ]751 
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Table C-3 
Palo Verde NGS Unit 3 

DECON Decornrnissioning Cost Estimate 
(Tbouiande of 2019 Dollare) 

OIK·Slte URW NRC Spent Fuel Site Proce.sed Ri.rl,IVnli:n- Burial/ Utility and 
Act'vity 

CO.t Co.t Coit@ CO.t. 
Decon Removal Pmekagtng Tr~nsport Procellng Dh,--1 Othlr Total Total Lle Ter,n »~iqi••-t Roitoration Volume Cl=A CI- B Cl- C GTCC Proce/gd Craft Contr'ctor 

/nde/ Act,LD. Description Cost, Costs Costs Contingency Coi. Costs Costs Cos. Cz Feet Ca Feet Cu.Fee¢. Cu Feet Cu. Feet W·t., Lbs M'nhour• M,nhour• 

Penod2b Additional D=te 
2b 2t Excavatiunof Unde,ground Servicee 1624 · 3. 457 2,419 2•19 10.228 
2b 2 Subtotal Period 2b Addit,onal Co#ta 1 624 - 119 457 2.419 Z'19 10 228 

Period2b CD/atera I CO,t8 
1 M 934 2bl 1 ProeeM decx,mrni/A/nin' w"r waste 296 187 210 /2 308 1463 1463 191G /1 

2E32 P,oceee decomm,88,on:ng chemial nwah wa,te 8 . 2•4 140 910 182 2.1" 2344 2 G02 277,267 487 
2b l 3 Small tool Ilbwance 514 . 591 591 - -
2b 3 Subtotal Period 2beollteral Cuete m,3 514 43! 1010 1373 757 4397 4 397 4,518 392 201 8Go 

Per,od /b Period Dependent COS. 
2b 4 k Decon Auppliee 2 367 - 592 2 958 2958 
2b42 tneurance - - 2.480 2•8 2.728 2728 
2b43 Property taxes - 990 99 1,089 [ 089 
2b 4 4 Health phyeice eupplm 5.631 1 408 7.038 7.038 
2b45 Heaxyequlmentrental 6 5•2 . 981 7 523 7 523 
2b 4G DmpmtorDAWgenerated . 213 194 357 - /0 904 904 12074 241 479 394 
2b47 Planteneri:y budget 5180 777 5 951 5 957 
2b48 NRC Fees 809 81 890 890 
2b 4 9 Emergency Planning Feee 2 502 250 2.752 2,752 
2b 4 10 Spent Fuel Pf»10&M 2 •60 369 2829 2.829 
2b 4 I] I/qmd Radwaete P/cce•#ing Equ:pmen USerncem M 93 m 712 
2b 4 12 Remedml Actiona Surpe>9 1.74] 174I 3.74' 
2b 4 13 Secwnty Staff Cost 25161 3 773 28,924 28924 461,111 
2b 4 14 Utihty StafFCoit - 101861 15.279 117.141 Hl.141 - 1.107.108 
2b 4 Subtotal Per:od 2b Pen,d Dependent (&*M 2.367 12 172 211 194 357 145 795 24 089 185.187 ]79 605 5.581 ]2074 241479 394 17€0818 

2bo TOTAL PERIOD Zb COST 9711 45 H)8 4 906 1851 44 536 146.2G7 47 497 302 012 289,119 5581 1112 278.414 15959 280 865 583 17€2 571 

PERIOD 2d · Decont,minatlon Followln,We¢ Fuel Storage 

Penod 2d [»ect Decomnmesloning Actwit,eM 
2d ] ! Remove mpent fuel f8¢k. 110 11 1 / 692 354 I 651 I,553 3515 223 325 968 

Np~alofPIant Synteme 
2d 121 Electncal Spent Fuel 184 l 19 348 139 120 720 1 76G 112.* 4,048 
2d 122 Fue Protect~n Common~FP) · 205 31 216 236 - 7,ool 
2d /23 Fuel Pool Cooling & Cleanup ~PC) 391 393 Ill; 67 I 237 627 2,855 2855 G 204 199 088 13,370 
2d 124 HVAC Fuel Bulding (HF) !59 88 40 747 241 I 276 1276 3 736 2•0 9?0 3 820 
/ ] 15 San,tary Drain & T•eatment - Common GT) & · 37 282 282 · /,002 
2d 12G San,tary• Dra/age&Treatment(ST) IG 2 19 19 . 577 
2d/2 TaMie 191 1203 257 /6 2,332 l 077 S 38G 4 860 /36 1 I.706 752 223 36819 

DecontaminnbonofSite Bmldingn 
2d.11 t Fuel Building 414 493 54 22 R .o I 77G 1 776 2141 12~216 22,125 
2d 11 Totala 411 491 64 22 36• 430 1.776 1 776 - 2 151 ~282. 2212S 

2d I 4 Scanbldlng , n eupport of deoomm] ee:omng M 8 1 53 m 1091 1.09 4 267 ]6 959 9187 

2d 1 Submit Pe// 2d Activ//Cogts 11t5 2,541 441 189 3 4•l 2 079 9.808 9 272 536 176/ 1.120 723 69 099 

Penod 2d Additional Coeti 
11,760 2/2 l OperatlonBI Equipment 21 67 911 240 1,239 ' 239 m, 000 32 

2d22 Ucew Terrn:nat,on Suney Planning 842 253 1.09/ I 095 + · 4 160 
2d 2 Subtotal Penod 2d Addibonal Coe!8 21 G7 91 t 842 493 2,334 2.33• "7G0 - 294,000 32 41Go 

Period'd Collateral C/./ 
2'3 l Prooee' decommi/mon,ng wetcr ute 75 ~8 {;9 ]03 78 372 172 489 29./Z 9'i 
2d 3 2 Proce•• decomm/e:on,ng che/£/ flueh w/ete 2 - G9 208 273 '07 G59 659 732 77,960 137 
2d 3 3 Small tool attowance 46 . 7 A I 
2d 34 Demr m,aeioning Equipment Di®oeitm · 99 I;G 1,042 279 1476 ] 476 5.290 %16079 147 
2i3 Subtotat Pe™d / Col/ml Coet@ 71 46 .5 333 1417 471 2 560 2 560 6.51' 443 361 379 

Period Zd Penod Dependent Coate 
2d 4 1 Deeon Bwpphee 115 . 29 144 144 
2(.42 Ineursnce 400 40 440 440 
2'49 Propertyta*ee 160 / '76 176 
2d 4 4 Health phyeice eupphee 554 · 139 €93 693 
2d•5 Heavy equwmej,t rental i,055 . . 168 1.211 1 213 
2d 4 6 D:Rp-1 of UAW gener*ted . 28 62 - 20 131 1 ' ] !164 '5078 57 
2d 4 7 Planteneril budget 445 €7 M 5]2 
2d48 NRC Fee* 124 . 136 ]36 
2d 4 9 1~quid Radwaet€ P~eee-ng Equlment/Services 200 30 210 230 
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Table 01 
Palo Verde NGS Unit 3 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

(HASke LLRW NRC Spent Fuel Slte Proeee•ed Bur/ Volun- Burial/ Utilly ind 
Activity 

CO.t coats cos' Costa co.t. Coatlogem¢y Co.t. CC8t8 coats Coats 
Decon Removal Packaglog T*anip ort Irc)ce/ng Di.po..! Other Tot.1 Total Lie Teirn Reitoratioo Volume (1"8 A CIm B Claaa C GTCC Proce,ee d Cr. Cootraetof 

IndeI AetivitxReesr:Et:9" Coit Cc.¢. CU,Feet Cu Feet Cu Feet eu Feet Cu Feet Wt, Lbe M*nliour, Minhour* 

Pined 2d Penod Dependen,Coi/Cintinued) 
2,il to Remedial Action*Surveye 603 · 603 603 
2 d411 Secur,ty Staff,lel 1440 2]6 1,056 t /G 25,911 
244 12 U/,tyltafrlcet 1].945 1.192 13.736 13.736 147096 
244 Subtota! Pertod 2d Peno¢1 Dependen, Comtm 1t5 1 GOD 11 / /2 1/ 316 2 ~19 19.G? l 19,671 1,151 35078 57 173.007 

2/0 TOTALPERIODId COST /308 4 197 710 .7 5 82' 1{; '59 5.562 34 37 t 33,837 536 37604 ] 893 ]62 G9 /7 177,167 

PERIOD 2f. Li-K,0e Termination 

Period / Direct Dmmm™0,onin'Act,vit,e: 
2f l I ORISE€onfirmatory ,ur,ey 170 . 221 221 
2f 1 2 Term,nite hcenae a 

2£1 Sd,total Per,/ 2f Activity Coets 170 5} 221 221 

Penod 2(Add.t,onal Co•u 
2f 2 1 14¢enee Termi"tien Survey 9 931 2*979 12.910 12 910 222 202 2080 
2f 2 Stibtotlt Penod 1 Addinnal Co,ta 9.931 2 979 .,9]0 12.910 222.202 2 080 

Penod 2f Colatcr:1 Coeta 
2f a l S¢sffrek,catlon expeneee 
Zf.3 Sibtotat Penod 2f Collateral Ciste 

Penod 2f Penod Dependent Coe. 
2(4 / ln®erance 638 . 701 701 
2f42 Peperty taxes 255 25 280 280 
2f 4,1 Heilth phyalce euppl,eo 9G' 2·ll 1 201 l,207 
2f44 BFIWDAWgenera¢ed 6 6 11 4 27 27 362 7 237 12 
2f 4 5 Mant eneruy bud/t 355 53 409 409 

· 

2f 4 G NRC F®ee 181 18 /9 199 
2'4 1 Secur,ty S¢,ff Coit 2,295 344 2 640 2640 41 3 10 
2f 4 8 Utility Staff Co~t )2,209 /&/ .4.040 N 040 - 143 093 
2r 4 Stbtot/1 Penod 2f Penod Dependent Coetl 9/ 6 G n /.932 2.582 /.502 19,502 .2 7.Z!7 12 184 402 

2f 0 TOTAL PERIOD If COST £ 6 G 11 26.033 5 612 32634 32.634 362 7.2 )7 221214 186482 

PERIOD 2 TOTALS IZ.230 87.972 .500 ]D,3DD 107307 292.913 11~,598 667.827 047.539 9,393 10 895 597.462 573 224 37.424 830 1.575.114 1 18%599 

PERIOD Sb- Site Reetoration 

Penod 3b Dhre¢t Decomm,a,loring Activ,tieB 

Demo]:mn d Remi,n,ng Site Building@ 
tblll Adminietrat,ve Bldg A 284 41 326 326 1194 
3b 112 Admini/rativc Bldg B 275 41 310 316 4 211 
3b ll3 Admm,etrit,ve Bldg D 84 13 97 97 550 
3b I14 Adminietmtive Bldg E 241 37 284 284 3453 
3bl/5 Aflmimitratwe Bldg F 252 44 336 330 3 355 
3b l LG Aux,liml Boiler Foundation» M 2 I 17 108 
3bll7 Auxiliary Buitd,ng 1.403 2]0 ],614 1.614 /.728 
3b 1 18 Calhmion Lab G ] 7 7 18 
3b / 9 Chemia! l,vect.or,Pumnp Heuk 5 1 6 6 W 
9b l ] ll Chemical St-/ B/din« 72 I 112 82 1 148 
3b I l tt (:nnde„**te Stor@ge Tank 100 / '21 124 1?87 
.l 112 Con.nment 2./B 391 301~ UDll 25 043 
3b 1,1 ]3 Control Bu/mg 648 97 745 745 9 292 
3b I 1 14 {Xxd ing Tower E]ectr,cal Equipment 15 2 18 18 185 
3b l l M (:oolm«Towen ]083 163 1,248 ~ 248 7 343 
lb U 1G Corridor Bo:ldmg 68 10 78 78 822 
3b tl]7 Diesel Generator B/ding 2GG 40 306 l[. 2 158 
lh! 1 18 D,y Actiw, WaMte Proceseing & Stmge GI 10 75 75 l.338 
3b jl 19 Energy tnfomation Center 51 8 59 39 1,001 
3b Ill Fire Pumphouk 19 . 3 21 - 21 2~ 
3btlm Flex Build,ng, 328 49 m 378 5014 
3b 1 l22 Holdup Tank & Pump H-e 37 G 42 42 26G 
3b l 123 Hotlnatmment Cilb ratin F,c,hty 9 ] 10 10 57 
3b I ll Intik/St,ucture CAnala & Cir€Tunnele 1351 201 1.554 1.554 3 859 
3b t I 25 LLRW Storsge Fa/,ty 162 24 187 181 1056 
3b 1 I 26 Main Steam Support Structure ]81 27 209 209 l 700 
3b l 127 M,mllaneoui Structum& Foundationi 1,849 277 2,]21 2 127 17,9ID 
3b I l 28 North Admin Anne, Building 149 22 172 172 202G 
3b l t 29 Nu,leer Servic,Spray Pondi 
ab 1 1 30 Oper/ione Support Building 
3b I t 31 Outsge Support Facility 
3b 1 1 32 Proteaed Area Secunty Bla/Wall 
3b l l 33 Radwi»te Building 

1,089 163 1.252 1 2~2 7,151 
117 135 135 1 710 
/5 122 /7 937 8774 

1,25/ 488 3 739 3.719 20 990 3% 
1.413 22' I Gf)4 1694 21 616 36 
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Table C-3 
Palo Verde NGS Unit 3 

DECON Decommissioning Cost Estimate 
(Thoueandi of 2019 Dollars) 

Off.S•te LLRW NRC SpentFuel SIte Price-d Burial Volumeg Burl,1/ Utility and 

t2y Act,vity Deicription coet CO.t co.U Costa Coete coet. Cootln,encv Coets Coe. CO.t. costs Cu. Feet Infect Cu Feet C' Feet Cu Feet Wt,tb, M,nhours Manboure 
Decon Remr,v*i Ps¢ka/og Tr~~~0 Proceee:ng D:spoeat Other Total Total k Teru; Management Reetoration Volume Clsea A C}iei B Claea C GTCC Procea®ed Craft eemi,-r 

Demoht.on of Remaining Site Bu, td,nge (Cont,nued) 
jb 1 ~ W Refuehng Wate,Storage Tank 70 - KO / 80 - 462 
3b 1 ] 35 Retent/nTmnke 1G3 24 188 188 1211 
3b I ~ 3G SO V/tageRegulator Bu,]dnge 28 4 32 ·$2 261 
3b 1 137 Security Headquarter• a/ Guard Houi 43 7 / - / 471 
3b 1 138 Sen·,¢e Building )16 20 I. 1. ZG14 
3b 1.1 39 Se,age TreAtment Plant 4 1 6 6 39 
3b l.l 40 Site Fencin¢ & Pavini & Rs,i,oad ] 705 25G 19G0 1 9GO 29 52/ 
Ib 1 14] Spare Turbjne Roeor liydown Pide 1 1 6 5 - 26 

3b 1 1 42 SU:,on Blackout Ga/Turbnne Generair 17 2 19 
3b tl 43 Subaynchronou- Re-ance Protection 2 0 1 1 30 
Ib 1 1 44 Switchgear Bu,ld/g 24 4 28 28 - 322 
1b I 1 45 Techn:cal Support Cente, 228 34 262 2G2 / 340 
91 H l Tran,R*merArea 69 10 79 79 447 
3b l }47 Turb:ne Bu,ld,ng 1.737 201 1.997 1997 3710G 
3b 1 1 48 Turbine Building Pedeeta] 3,578 · 537 4115 4,]15 59.425 
3b 1 1 49 Tuibme Mainteaaace Faihty 15 - 2 17 171 - 244 
3b t 1 50 Vehicle Maintenance Facibt> Go 0 69 69 1 188 
3b NM WRPT,~n7 2 0 3 3 22 
3b 1 ] 52 Wai*h Furnitu,e Sto/ge Budding *$4 100 15 ]15 115 1096 
3b / 53 Warehcune - 924 139 1,062 1 062 - 16 //7 
I H.M Warehou£ Ofnce Pa/ity GGI 100 76S 763 - 7,170 
jb H 55 Yard Tunneln /1 . 380 3R0 5,290 
3b Ill Fuel Building 757 .4 871 871 G 910 
3bi1 Total• 29100 4,365 33.4€5 33465 942.762 

Site Clo@eout Activit:ee 
3bi2 Remove Rubble - 4,235 635 4 870 4 870 26 159 
3}.13 Grade & lardecape mte 69 e 08 GS 325 
3b 14 Final reporl to NRC Sl 8 68 58 - - GGS 
3bl Subtotal Penod I Activity Coete 33394 /1 5,0]7 38462 68 38 404 369,247 668 

Pe~od 3b Addit,onal Coet, 
3b 2] Concrete C,Mhin/ 1252 6 339 2, 5% 2.596 - 10,940 
3b /2 Construction Debm - 2,#m 423 3 241 /243 -
3b23 Fknng Range CloAure 221 - 225 67 514 6' · l 848 
3b 2 Subto/ Penod Ib Additional Coets 2.473 

. 
3,051 829 6 353 6/W - 12 788 

Period 3b C/lateral Co*t~ 
3b 31 Small tool A]]ow.n¢e 
3b 3 Subtotal Penod 3b C/late,sl Coate 

217 
217 

Period Ib Perlod Dependent Coete 
3b 4 ) 

G30 63 693 69' 3b42 Propeityi,lxee 
GS20 'b 4 3 Heavyequ'pmentren/ 5 %9 . 850 6.520 

3b44 Plant energy budget 4.19 66 505 505 
3b 4 5 Secur,t,Sta€Coet 5677 851 GS28 6,/28 101;GI 
3b46 Ut,ht, Sta/Coit 21204 3 W 24 385 24 385 248 701 
3b 4 Subtota]Penod /b Penod Dependent Coete 5 GG9 27 950 Sol 38611 38631 1508GG 

3b 0 TOTAL PERIOD lb COST 41.7'14 3 i 052 )0 889 "Gm 68 83637 382,035 351.A34 

PERIO D 3c - Fuel Storage Oper,tiome/Sbippiog 

Fend k Direct Decommi«81oninR Actint,e• 

Penod 3c Col'terll C.. 
k 3 Subtota] Per,od.CcllateraICoe. 

Penod 3c Penod Dependent Cketl 
3c 4 1 In.urance 
3c 4 2 Property taxe0 
3c 4 3 Plantenercbudget 
3' 4 4 Ut,bty Staff Com 
dc 4 Subtotal Penod k Penod.Dependent (Wt• 

3c 0 TOTAL PERIOD k COST 

PER~OD 3d - GTCC®hippiag 

Penod 3d D,rec:Decornm:asion,nlletmt,eA 

Nuclearltcam Suppl/Sy•tem Remova] 
32486 3d / 1 Ve•Ecl & Internals GrCC Dieposal 2581 25443 4 462 32,486 4433 905513 

3dll Tota' I.1 25 443 4.462 32486 32L486 4 433 906 61; 
33 1 Subtaal Period M Act,v,ty Coets &581 25443 4 462 32486 32486 4493 905,513 
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Table C-3 
Palo Verde NGS Unit 3 

DECON Decommissioning Cost Estimate 
(Thousands of Z019 Dollars) 

0 # Site LLRW NRC Spent Fuel Site Proee ® eed Bu , i . IVohlme , B . n . I / U ¢ Hity ~nd 

ACIW Activity Dezription Cro , t Coet CO * t . CO , t , Coeti CO8tA CD ,/ Contin . ncv Coit * CO~ . Costa CO , ta Cu Feet eu Feet Cu Feet Cu Feet Cu Feet W ' tr Lib . Manhour • mnhouri 
Deeon Removal P~cka,in, Tran,port Proee~lng Diepoeal Other Total To,R) Lie Term M~e*rerr,e'Mt Reetoration Volume Ct~ie A Cla. B C~88 C GTCC Proce-ed Craft e-/Ie-

Penod ld Collateral (h,ta 
U 3 Subtot81 Penod Oki Collateral C,t, 

Period 3d Perod Dependent Coete 
ld 4 t Ineuranee 
3d 4 2 Property tsxe. 
3d 4 1 PIantenerx bud//t 
'd 4 4 Utility StaffC€,At 
3d 4 Sublotil Penod &1 Penod·Dewnden t CoA,a 

td o TOTAL PERIOD 3d COST 2581 26443 4,462 32 486 32 486 4 413 905,513 

PERIOD 3 TOTALS 41 754 2581 25441 ".032 ]5 351 116181 ~25~S 83637 4 411 905513 1820q; 351534 

TlrAL COST TO DECOMMISSION 16505 Ill 978 44 2G] ]0,761 ]39.994 410 417 IO,353 924 279 / 7.72/ / .G20 94 914 698 61G 2.002 224 4 43 $ 186]!.190 1971814 4339311 

·rOTAL C'OST TO DECOMMISN[ON WI'I·H ID 43•. ((>N'1·INGEN<'Y 

TOTAL NRC LICENSE TERMINATION COST IS 88 47•, OR 

SPENT FUEL MANAGEMENT COST IS 1 26*. OR 

NON-NUCLEAR DEMOI.[TION COST IS 10 27•,OR 

TOTAL LOW-LEVEL RADIOACTIVE WASTE VOLUME BURIED (EXCLUDING GTCC) 

TOTAL GREATER THAN CLASS C RADW'ASTE VOLUMEGENERATEII 

TOTAI.SCRAP METAL REMOVED 

TOTAL CRAFr LABOR REQUIREMENTS. 

End Note• 
n/a -ind,c,te• that thi activity not cha Med 8, de¢ommiAA~ning expen,e 
/ wnd,/tea thit thi• activ,ty performed by deco,nm-/nini, *taff 
0. ind:cate~ th/t th/ VilieiA]eiethanD 6 bu¢i, non ,/ro 
Acellcontaining· ·indicateaai~ro-ue 

TLG Serviee•.Inc 

W24,•279 thoue/n/of 2019 dollaie 

$~7.726 thoueindeof 2019 doll.. 

$11.620 thoui/ndaof 2019 do/Iari 

$94.934 thoue.ndeof 2019 dotlar, 

600,74 3 Cubi Feet 

4.433 Cubic Feet 

77,668 Toni 

1,871,814 Man-houre 
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DECOMMISSIONING SCHEDULE 

iD 4rm-i,i. _ ..._. _ __29• ]. }f•5 ! 2<*E I }G:? ! 20•B I 2~•5 ; 2CS0 I )051 1 232 1 203 i 205• | 20$5 I 2056 2057 | 2288 

1 U.,t, 3hw-- *lq"*1 

•»,te *,-Ul 9•,i~-• **r~·*Ber 

'.. rr *I .-/m/*on 

*.Sz.H -*.". 

U 

1*1 

),Iol :D -L' ~o/ni"'F p:~9~'~*" 

'·Ill .-*d-22 F-/.-

--4-44.« 
-rk# 2* · Ul L-W IE/Ipa•-¢ f-O-1 

o•c / R,a:t, v,-1 * ·•--
/, idl c,~R,g t/-/-'// ~Ki Liti 1 
9*"e/7 Ig, NZ.5/i /:u//a SI/-Illr 

-AI/Il../&/, *4=•-~... 

P-»41 Zb · Ut D•C'I'*I.-'-' t-1 *•'1 

'Ipm,V,y~*,m ™,~ 4*AV // U//=4/ 

•.- 'ol-' p:o) I/**,®1' %;· M..'.r·c-i..' 

S/*//I.Ulc - I/.I/./.I. 

k 

f .'' 

UNI 2 Sh*er- Iblilll~li 

-'od ¥. · UN 51•I--• *.."h t-1.Ol 

'-Od *#..I.•I•O-0 P•1-*a 

/,V,1*12* .Ua M,l=ll'*"=='* 

*t*t. P~·L't~ ¥-~- 6 r~.em-

•*rton-g t-v' N555 =r,ine- f#D,mr 

-r"/ Zt - U= D*=MU••Iu*,•, f-! R=11 

I.Tv- rf•1*r~ rd k·.-.+4 ." N•~ -.' 

J~·~- /:nll/Ue~ Il/...j 
' 1.N Xh·1~~~ pool -Il. t -~*;.ln-~Cn-~i 

-,ed 20 -U: t.l-I.../,0~=, 'I'*.'" I.~•* 

16 
~=mmm=i'</ 

r€ 

-,W @, - UZ 0*-- *.- -*** 
*. = *-- ' ~~n 

<j . · UJ Siu*-.,v@~h tr-·,»or 
. 

J 
F 

'r,··: -g, 'dls c~=•1,- -/Ibr 

F 
! 

TLG Services, Inc. 

m 



Palo Verde Nuclear Generating Station 
2019 Decommissioning Cost Study 

Exhibit RWK-2 
Page 135 of 183 

Document A04-1761-001, Reu. 1 
Appendix D, Page 135 of 183 

DECOMMISSIONING SCHEDULE 
(continued) 
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APPENDIX E 

UNIT COST FACTOR DEVELOPMENT 
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APPENDIX E 

UNIT COST FACTOR DEVELOPMENT 

Example: Unit Factor for Removal of Contaminated Heat Exchanger < 3,000 lbs. 

1. SCOPE 

Heat exchangers weighing < 3,000 lbs. will be removed in one piece using a crane or 
small hoist. They will be disconnected from the inlet and outlet piping. The heat 
exchanger will be sent to the packing area. 

2. CALCULATIONS 

Activity Description Critical Duration 
(minutes) 

Install contamination controls, remove insulation, and mount pipe cutters 60 
Disconnect inlet and outlet lines, cap openings 60 
Rig for removal 30 
Unbolt from mounts 30 
Remove contamination controls 15 
Remove heat exchanger, wrap in plastic, and send to packing area -60 

Critical Duration 255 

Work Adiustments (Work Difficulty Factors) 

+ Respiratory Protection (50% of Critical Duration) 128 
+ Radiation/ALARA (37.08333% of Critical Duration) _2& 

Adjusted Work Duration 478 

+ Protective Clothing (30% of Adjusted Work Duration) 143 
Productive Work Duration 621 

+ Work break adjustment (8.33 % of Productive Work Duration) 52 
Total Work Duration 673 

*** Total Work Duration = 673 minutes or 11.217 hours *** 

TLG Services, Inc. 
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APPENDIX E 
(continued) 

3. LABOR REQUIRED 

Crew Number Duration Rate Cost 
(hours) ($/hr) 

Laborers 3.00 11.217 $20.78 $698.93 
Craftsmen 2.00 11.217 $40.68 $912.62 
Foreman 1.00 11.217 $43.95 $492.99 
General Foreman 0.25 11.217 $47.02 $131.86 
Fire Watch 0.05 11.217 $20.77 $11.65 
Health Physics Technicianl.00 11.217$60.55 $679.19 

Total labor cost $2,927.24 

4. EQUIPMENT & CONSUMABLES COSTS 

Equipment Costs none 

Consumables/Materials Costs 
-Gas torch consumables 1 @ $19.49/hour x 1 hour {1} 
-Blotting paper 50 @ $0.61/sq. ft {2} 
-Tarpaulin 7.5 mils 50 @ $0.47/sq. ft {3} 

$19.49 
$30.50 
$23.50 

Subtotal cost of equipment and materials $73.49 
Overhead & sales tax on equipment and materials @ 16.300% $11.98 

Total costs, equipment & material $85.47 

TOTAL COST: Removal of contaminated heat exchanger <3000 pounds: $3,012.71 

Total labor cost: $2,927.24 
Total equipment/material costs: $85.47 
Total craft labor man-hours required per unit: 81.884 

TLG Seruices, Inc. 
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APPENDIX E 
(continued) 

5. NOTES AND REFERENCES 

• Work difficulty factors were developed in conjunction with the AIF (now 
NEI) program to standardize nuclear decommissioning cost estimates and 
are delineated in Volume 1, Chapter 5 of the "Guidelines for Producing 
Commercial Nuclear Power Plant Decommissioning Cost Estimates," 
AIF/NESP-036, May 1986. 

• References for equipment & consumables costs: 

1. R.S. Means (2019) Division 01 54 33, Section 40-6360, page 734 
2. www.mcmaster.com online catalog (7193T88) 
3. R.S. Means (2019) Division 01 56, Section 13.60-0600, page 22 

• Material and consumable costs were adjusted using the regional indices for 
Phoenix, Arizona 

TLG Services, Inc. 
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APPENDIX F 

UNIT COST FACTOR LISTING 
(DE(JON: Power Block Structures Only) 
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APPENDIX F 

UNIT COST FACTOR LISTING 
(DECON: Power Block Structures Only) 

Unit Cost Factor Cost/Unit ($) 

Removal of clean instrument and sampling tubing, $/linear foot 0.27 
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot 2.71 
Removal of clean pipe >2 to 4 inches diameter, $/linear foot 4.11 
Removal of clean pipe >4 to 8 inches diameter, $/linear foot 8.67 
Removal of clean pipe >8 to 14 inches diameter, $/linear foot 16.01 

Removal of clean pipe >14 to 20 inches diameter, $/linear foot 21.01 
Removal of clean pipe >20 to 36 inches diameter, $/linear foot 30.86 
Removal of clean pipe >36 inches diameter, $/linear foot 36.59 
Removal of clean valve >2 to 4 inches 56.86 
Removal of clean valve >4 to 8 inches 86.74 

Removal of clean valve >8 to 14 inches 
Removal of clean valve >14 to 20 inches 
Removal of clean valve >20 to 36 inches 
Removal of clean valve >36 inches 
Removal of clean pipe hanger for small bore piping 

160.14 
210.07 
308.63 
365.88 

21.13 

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

66.87 
150.24 
427.54 

1,641.76 
3,188.62 

Removal of clean pump motor, 300-1000 pound 
Removal of clean pump motor, 1000-10,000 pound 
Removal of clean pump motor, >10,000 pound 
Removal of clean heat exchanger <3000 pound 
Removal of clean heat exchanger >3000 pound 

175.93 
678.14 

1,525.83 
891.06 

2,261.74 

Removal of clean feedwater heater/deaerator 
Removal of clean moisture separator/reheater 
Removal of clean tank, <300 gallons 
Removal of clean tank, 300-3000 gallon 
Removal of clean tank, >3000 gallons, $/square foot surface area 

6,308.94 
12,881.23 

192.78 
600.45 

5.30 

TLG Services, Inc. 
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APPENDIX F 

UNIT COST FACTOR LISTING 
(DE(JON: Power Block Structures Only) 

Unit Cost Factor Cost/Unit ($) 

Removal of clean electrical equipment, <300 pound 
Removal of clean electrical equipment, 300-1000 pound 
Removal of clean electrical equipment, 1000-10,000 pound 
Removal of clean electrical equipment, >10,000 pound 
Removal of clean electrical transformer < 30 tons 

78.92 
286.43 
572.86 

1,393.12 
967.51 

Removal of clean electrical transformer > 30 tons 
Removal of clean standby diesel generator, <100 kW 
Removal of clean standby diesel generator, 100 kW to 1 MW 
Removal of clean standby diesel generator, >1 MW 
Removal of clean electrical cable tray, $/linear foot 

2,786.24 
988.22 

2,205.77 
4,566.39 

7.60 

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

3.33 
78.92 

286.43 
572.86 

1,393.12 

Removal of clean HVAC equipment, <300 pound 
Removal of clean HVAC equipment, 300-1000 pound 
Removal of clean HVAC equipment, 1000-10,000 pound 
Removal of clean HVAC equipment, >10,000 pound 
Removal of clean HVAC ductwork, $/pound 

95.44 
344.17 
685.93 

1,393.12 
0.28 

Removal of contaminated instrument and sampling tubing, $/linear foot 1.12 
Removal of contaminated pipe 0.25 to 2 inches diameter, $/linear foot 16.77 
Removal of contaminated pipe >2 to 4 inches diameter, $/linear foot 26.87 
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot 45.27 
Removal of contaminated pipe >8 to 14 inches diameter, $/linear foot 83.31 

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

99.09 
134.87 
158.27 
334.31 
396.32 

TLG Services, Inc. 
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APPENDIX F 

UNIT COST FACTOR LISTING 
(DECON: Power Block Structures Only) 

Unit Cost Factor Cost/Unit ($) 

Removal of contaminated valve >8 to 14 inches 
Removal of contaminated valve >14 to 20 inches 
Removal of contaminated valve >20 to 36 inches 
Removal of contaminated valve >36 inches 
Removal of contaminated pipe hanger for small bore piping 

770.33 
972.89 

1,285.94 
1,519.93 

111.24 

Removal of contaminated pipe hanger for large bore piping 
Removal of contaminated pump, <300 pound 
Removal of contaminated pump, 300-1000 pound 
Removal of contaminated pump, 1000-10,000 pound 
Removal of contaminated pump, >10,000 pound 

339.35 
713.07 

1,630.72 
4,844.88 

11,796.29 

Removal of contaminated pump motor, 300-1000 pound 
Removal of contaminated pump motor, 1000-10,000 pound 
Removal of contaminated pump motor, >10,000 pound 
Removal of contaminated heat exchanger <3000 pound 
Removal of contaminated heat exchanger >3000 pound 

724.22 
2,005.65 
4,503.23 
3,012.71 
8,835.79 

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

1,192.65 
22.34 

536.98 
1,308.32 
2,521.76 

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

4,976.78 
25.99 
13.79 

596.68 
1,442.28 

Removal of contaminated mechanical equipment, 1000-10,000 pound 
Removal of contaminated mechanical equipment, >10,000 pound 
Removal of contaminated HVAC equipment, <300 pound 
Removal of contaminated HVAC equipment, 300-1000 pound 
Removal of contaminated HVAC equipment, 1000-10,000 pound 

2,775.33 
4,976.78 

596.68 
1,442.28 
2,775.33 

TLG Services, Inc. 
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APPENDIX F 

UNIT COST FACTOR LISTING 
(DECON: Power Block Structures Only) 

Unit Cost Factor Cost/Unit ($) 

Removal of contaminated HVAC equipment, >10,000 pound 4,976.78 
Removal of contaminated HVAC ductwork, $/pound 1.71 
Removal/plasma arc cut of contaminated thin metal components, $/linear in. 2.74 
Additional decontamination of surface by washing, $/square foot 5.56 
Additional decontamination of surfaces by hydrolasing, $/square foot 27.18 

Decontamination rig hook up and flush, $/ 250 foot length 
Chemical flush of components/systems, $/gallon 
Removal of clean standard reinforced concrete, $/cubic yard 
Removal of grade slab concrete, $/cubic yard 
Removal of clean concrete floors, $/cubic yard 

4,979.27 
20.23 
61.96 
70.42 

293.58 

Removal of sections of clean concrete floors, $/cubic yard 852.26 
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard 89.23 
Removal of contaminated heavily rein concrete w##9 rebar, $/cubic yard 1,616.80 
Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard 120.89 
Removal of contaminated heavily rein concrete w/#18 rebar, $/cubic yard 2,135.15 

Removal heavily rein concrete w/#18 rebar & steel embedments, $/cubic yard 341.16 
Removal of below-grade suspended floors, $/cubic yard 169.36 
Removal of clean monolithic concrete structures, $/cubic yard 661.04 
Removal of contaminated monolithic concrete structures, $/cubic yard 1,598.97 
Removal of clean foundation concrete, $/cubic yard 523.51 

Removal of contaminated foundation concrete, $/cubic yard 
Explosive demolition of bulk concrete, $/cubic yard 
Removal of clean hollow masonry block wall, $/cubic yard 
Removal of contaminated hollow masonry block wall, $/cubic yard 
Removal of clean solid masonry block wall, $/cubic yard 

1,490.51 
38.36 
21.60 
57.81 
21.60 

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

57.81 
28.49 
78.21 

131.85 
2.54 

TLG Services, Inc. 
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APPENDIX F 

UNIT COST FACTOR LISTING 
(DECON: Power Block Structures Only) 

Unit Cost Factor Cost/Unit ($) 

Excavation of contaminated material, $/cubic yard 35.14 
Removal of clean concrete rubble (tipping fee included), $/cubic yard 22.18 
Removal of contaminated concrete rubble, $/cubic yard 21.49 
Removal of building by volume, $/cubic foot 0.24 
Removal of clean building metal siding, $/square foot 0.89 

Removal of contaminated building metal siding, $/square foot 3.63 
Removal of standard asphalt roofing, $/square foot 1.25 
Removal of transite panels, $/square foot 1.46 
Scarifying contaminated concrete surfaces (drill & spall), $/square foot 10.32 
Scabbling contaminated concrete floors, $/square foot 5.72 

Scabbling contaminated concrete walls, $/square foot 
Scabbling contaminated ceilings, $/square foot 
Scabbling structural steel, $/square foot 
Removal of clean overhead crane/monorail < 10 ton capacity 
Removal of contaminated overhead crane/monorail < 10 ton capacity 

14.70 
50.08 
4.94 

422.44 
1,390.90 

Removal of clean overhead crane/monorail >10-50 ton capacity 1,013.87 
Removal of contaminated overhead crane/monorail >10-50 ton capacity 3,337.56 
Removal of polar crane > 50 ton capacity 4,308.89 
Removal of gantry crane > 50 ton capacity 15,556.49 
Removal of structural steel, $/pound 0.14 

Removal of clean steel floor grating, $/square foot 3.49 
Removal of contaminated steel floor grating, $/square foot 11.03 
Removal of clean free standing steel liner, $/square foot 7.95 
Removal of contaminated free standing steel liner, $/square foot 25.98 
Removal of clean concrete-anchored steel liner, $/square foot 3.97 

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

30.30 
14.37 
22.03 

21,951.61 
1,965.10 

TLG Services, Inc. 
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APPENDIX F 

UNIT COST FACTOR LISTING 
(DECON: Power Block Structures Only) 

Unit Cost Factor CosUUnit ($) 

Cost of CPC B-25 LSA box & preparation for use 
Cost of CPC B-12V 12 gauge LSA box & preparation for use 
Cost of CPC B-144 LSA box & preparation for use 
Cost of LSA drum & preparation for use 
Cost of cask liner for CNSI 8 120A cask (resins) 

1,587.36 
1,515.77 

10,114.94 
198.67 

11,710.61 

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

8,283.95 
0.58 

TLG Services, Inc. 
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APPENDIX G 

STORED STEAM GENERATORS & STORAGE FACILITY, 
DECON DECOMMISSIONING COST ESTIMATE 
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Table G 
Palo Verde Nuclear Generating Station - Stored Steam Generators & Storage Facility 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Off.Site LLRW NRC Site Processed Burial Volumes Burial / Udlity and | 
Activity Decon Removal Packaging Transport Processing Disposal Other Total Total Lic. Term. Restoration Volume Class A Processed Craft Contractor 
Index Activity Description Cost Cost Costs Costs Costs Costs Costs Contingency Costs Costs Costs Cu. Feet Cu. Feet Wt., Lbs. Manhours Manhours ~ 

1 Review plant dwgs & specs 35 5 40 40 - 460 
2 Define major work sequence · . . 57 9 66 66 - 750 

Activity Specifications 

3 Steam generators - - 24 4 27 27 - 312 
4 Reinforced concrete - 12 2 14 14 - 160 

5 Plant structures & buildings - . 24 4 27 - 27 - - 312 
6 Facility & site closeout . 7 1 8 - 8 - 90 

Planning & Site Preparations 
7 Prepare dismantllng sequence - 18 3 21 21 - 240 
8 Plant prep & temp. svcee · - 340 51 391 391 -

Detailed Work Procedures 
9 Remaining buildings . 10 2 12 12 · - - ]35 
10 Facility closeout . 9 1 10 10 - 120 
11 Steam generators 35 5 40 40 - * 460 
12 Reinforced concrete - - 8 1 9 9 · - 100 

Nuclear Steam Supply System Removal 
13 Retired Steam Generator Units 24,089 3,603 20,155 7,988 55.835 55.835 - 146,958 13,246,071 107,355 2,875 

Demohtlon of Remaining Site Buildings 
14 1 Steam Generator Storage Facility 164 . 25 189 189 - - 1,087 
14 Totals 164 - 25 189 189 - - 1,087 

Site Closeout Activities 
15 Remove Rubble 59 - - 9 68 - 68 - - 325 
16 Concrete Crushing 26 . 9 5 40 40 - - 125 
17 Small tool allowance 242 36 278 - 278 

TOTAL COST TO DECOMMISSION 490 24,089 3,603 20,155 587 8,150 57,074 56,465 609 146,958 13,246,071 108,893 6,014 

TOTAL COST TO DECOMMISSION WITH 16.66 % CONTINGENCY: 

TOTAL NRC LICENSE TERMINATION COST 

NON-NUCLEAR DEMOUTION COST 

TOTAL SCRAP METAL REMOVED· 

TOTAL CRAFT LABOR REQUIREMENTS: 

TLG Services, Inc. 

$57,074 thousands of 2019 dollars 

$56,466 thousands of 2019 dollars 

$609 thousands of 2019 dollars 

222 tons 

zr 108,893 man-hours · r 3 
C 6 
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APPENDIX H 

WATER RECLAMATION FACILITY, 
DECON DECOMMISSIONING COST ESTIMATE 
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Table H 
Palo Verde Nuclear Generating Station - Water Reclamation Facility 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Off Ste LLRW NRC Spent Fuel Site Procegsed Burial Volumes Burial / Utility and ~ 
Activity 

C08t Cost COSt8 Costs Costa Costs Costs Contingency 
Decon Removal Packaging Transport Processing Disposal Other Total Total Lic Term. Management Restoration Volume Class A Cia88 B Cia88 C GTCC Processed Craft Contractor 

Index Activity Description Costs Cost8 C08t8 Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet Wt.. Lbs Manhoum Manhoum ~ 

1 Operatons Shutdown 1,178 1.178 1.178 

2 Review plant dwgi & specs - 35 5 40 40 460 
3 Define major work eequence 57 9 66 66 - 750 

Actmty Specifications 

4 Plant & temporary facoes - 37 6 43 . 43 492 
5 Plant systems . . 32 5 36 - 36 - 417 
6 Reinforced concrete - 12 2 14 14 160 
7 Plant structurei & buildings - 24 4 27 - 27 312 
8 Facihty & site closeout - 7 1 8 8 . 90 

Planning & Site Preparations 
9 Prepare dismantbngsequence - 18 3 21 21 240 
10 Plant prep & temp svces - 340 51 391 - 391 

Detailed Work Procedurei 
11 Plant systems - 36 6 41 - 41 - . - 473 
12 Remainingbuitdingo - 10 2 12 135 
13 Facility cloaeout - 9 1 ]0 10 . . - 120 
14 Reinforced concrete - - 8 1 9 9 . . - 100 

DLBpoeal of Plant Symm 
51 Chtorinabon 3 - 0 3 3 81 
6 2 Clirifier Feed Sump . 22 3 26 . 26 . 674 
63 Clai,ficatlon Centrifuge 2 0 2 2 . 63 
54 Dewatering Centr,fuge 3 0 4 - 4 . 101 
55 Domestic Water 2 0 2 - 2 8 

56 Fire Protectm 2 - 0 2 - 2 · - 68 
57 First Stage Thiekeners 111 - 17 128 - 128 - - 3 214 
58 Fuel Oil 37 - . 6 43 43 - · - 1.076 
59 Gravity F,ltm 1 - 0 1 1 33 
6 10 LPG 9 1 11 11 . 278 
511 lAme 192 29 221 221 - . . &.643 
612 Lime Recalc,nation 6 - 1 7 · 7 193 
513 Polymer 21 - . 3 24 . 24 - 625 
614 Proce/S Water 22 - 3 26 26 . 674 
5 15 Pure Carbon Dioxide 36 · . 6 40 · 40 1,008 
5 16 Second Stage Th,ckeners 38 - . 6 44 44 1,098 
617 Soda Ash 130 - 19 149 149 3,790 
5 18 Solids Contact Clanfiers 90 - * 13 103 103 2.788 
6 19 Spent Wnhwater Pump Statlon 13 · · · 2 16 - 15 - 405 
520 Spent Waehwater Th]ckenem 178 - . - 27 204 204 5,!66 
521 Stack G~(02 7 . 1 8 8 - 213 
5 22 Sulfunc And 19 - 3 22 22 544 
523 Supply 29 - 4 33 33 - - 892 
524 Tricki,ng Filter=s 993 . 149 1.141 1.141 28.757 
525 Waste Centr,fuge . - - 0 1 1 37 
526 Waste'rh,ckeners 71 . - . 11 81 . - 81 2.071 
5 Totals 2.035 . 305 2,340 - 2,340 59.524 

TLG Seruicea, Inc. 
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Table H 
Palo Verde Nuclear Generating Station - Water Reclamation Facility 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

omsite LLRW NRC Spent Fuel Site Processed Burial Volumes Burial/ Utility andl 
Activity Decon Removal Packaging Trmeport Processing Disposal Other Tota~ Total Lic Term. Management Restoration Volume Class A Class B Class C GTCC Processed Craft Contractor 
Index Activity De,cript,on Cost Cost Costs Costs Costs Costs Costs Contingency CostB Costs Co9t8 Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet Wt, Lbe. Manhour, Manhours ~ 

16 Scaffoldingmaupportof decommieeionini 215 - 32 247 . 247 . . 8,650 
17 Small tool allowance 22 . - 3 26 26 . - 682 

D• molition of Remaining Site Bu,ld,ngs 
81 181 & 2nd Stage Sohd8 Contact Clarifier - 487 - 73 560 560 3,704 
82 1.t & 2nd Stage Th„kenern - 54 8 62 62 458 
83 Air Compreeeor 10 2 12 - 12 . . 129 

D• io!,tlon of Remaining Site Buildings (continued) 
4 Carbon D,oxide Tank 8 - 1 10 10 . . 63 
6 Chemical Feed Area 35 5 40 - 40 . - 369 
6 Chemical Production Building 100 15 115 - 115 - 1.724 
7 Chlorine Building 6 - 1 6 - 6 - - 83 
8 Clanfter & Thickener Walkway 105 - 16 121 121 - 2,250 
9 Clais,ficat,on & Dewater, ng Centrifuge 46 - - - 7 53 - 53 . - 733 
10 Diesel Fuel Tanke - 2 . 0 2 · 2 · - 12 
11 Electrical Building 15 . 2 17 + - 17 - - 220 

.12 Electncal Equipment Bldg & Foundation 84 * * 13 96 - · 96 · · 933 
13 Filters & Clarifiers Pump Station 32 . · · 5 37 / 37 40] 
14 Gra.ty Filtere - 155 . 23 179 179 1,6]8 
15 I&C Shop 15 - - . 2 17 - 17 . . - 220 
] 6 LPG Storage Tank 9 . 1 10 - 10 - - 62 
17 Lime Storage 79 . 12 91 - - 91 - - - 773 

18 Operations Building 143 - . 22 165 - 165 - 2.616 
19 Pliung 10 78 78 546 - 82 628 - 628 1,333 
20 Recalclrating Furnace Area 68 . ].275 
21 Soda Ash Unloading & Storage 18 3 21 21 - 140 
22 Spent Washwater Thickenere - 223 33 257 - 257 - 1,999 
23 Sulfuric Acid Building 25 . 4 29 29 . 467 
24 TSD/MSC/DDC Building 33 · 5 39 39 · 621 
25 Tnckhng Filter Walkways · 4 - 1 5 - 5 96 
.26 Trickling Fillera 576 - · 86 662 - 662 4,666 
27 WRF Warehouse . 95 - 14 109 109 1,680 
28 Waste Centr,fugeg 47 . 7 54 54 740 
29 Waite Thickeners 26 . 4 30 30 260 

Totals 3.047 - 457 3,504 3504 29,335 

Site Cloeeout Actmtiea 
19 Concmte Cruehing 221 10 35 265 265 1,073 
20 Back F,11 Site 2,311 347 2,658 2,658 4,8G8 
21 Grade & landtgape eite 59 9 68 · 68 325 

22 Small tool allowance 20 3 23 23 

TOTAL COST TO DECOMMISSION . 7,930 . - 1,812 1,285 11,027 11,027 104,468 3,749 

IOTAL COST TO DECOMMISSIONWITH 13.19 % CONTINGENCY: 

rOTAI SCRAP METAL REMOVED 

.TOTAL CRAFT LABOR REQUIREMENTS. 

$11,027 thousands of 20]9 dollars 

10.415 tons 

104.468 mMO-hours 

TLG Services. Inc. 
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APPENDIX I 

WATER RECLAMATION SUPPLY SYSTEM PIPELINE & STRUCTURES, 
DECON DECOMMISSIONING COST ESTIMATE 

TLG Services, Inc. 
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Table I 
Palo Verde Nuclear Generating Station - Water Reclamation Supply System Pipeline & Structures 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Off·Site LLRW NRC Spent Fuel Site Processed Burial Volumes Burial / Utility andl 
Activity Decon Removal Packaging Transport Proce-ing Diepoeal Other Total Total L,c Term Management Reatorat, on Volume Claee A ClasaB Claee C GTCC Processed Craft Contractor 
Index Activity Deecr, ption Co. Cost Co8t8 Costs Costs Coats Cost@ Contingency Costs Costs Co8t8 Coets Cu Feet Cu Feet Cu. Feel Cu Feet Cu Feet Wt.,Lbs Manhoure Manhoure ~ 

1 Rev:ew plant dwge & epem 36 5 40 40 460 
2 Define major work eequence 57 9 66 66 . 750 

Actwlly Speaficat•one 

3 Plant & temporaryfaahtiee 37 6 43 43 492 
4 Plantsyiterns - - 32 6 36 36 417 
5 Reinforced concrete - · 12 2 14 14 . 160 
6 Plantetructume & buildmge - 24 4 27 27 . 312 
7 Faahty & mte cloeeout 7 1 8 8 . 90 

Planning & Site Preparatjone 
8 Prepare d„mantllng sequence 18 3 21 21 240 
9 Plant prep & temp Ivce. 340 61 391 391 -

Detailed Work Proceduree 
10 Plant Iyeteme 36 5 41 41 
11 Remaining bwkdingi - 10 2 12 12 
12 Faohty cloeeout 9 1 10 10 
13 Reinforced concrete 8 1 9 - 9 

D,epoeal of Plant Systems 
141 91et Avenue Meter Vault Components 3 05 4 4 - 110 
14 2 Chemical Waete 3 04 3 3 . 82 
143 F:re Protection 0.2 002 02 02 - 

5 
144 HVAC Misc Site Structures 5 1 6 6 166 
14 Totals 12 2 13 13 . 363 

16 Scaffolding in supportof decomm,emomng 48 7 55 55 1.921 
16 Smalltoolallowance 012 0017 0 133 0133 

Demolit:on ofRemamng Site Buildings 
171 9 lstAvenue Meter Vault 34 5 40 40 - 176 
17 2 91el Avenue Interface 34 5 39 39 406 
173 BIC Interface 7 1 8 8 60 
174 Buckeye Ieolatlon Valve Structure 5 . 1 6 6 61 
175 Haeeayampa Imlabon Valve Structure 4 1 4 4 . 24 
17 6 Haesayampa Pumping Stat,on M 162 162 . 1,223 
17 7 InOuen,Shutoff Valve Structure 3 - 0 4 - 4 - 37 
17 8 Piping 45.623 6.843 52,467 - 52,467 111.544 
17 9 RID Sump Structu:ee 5 1 6 6 66 
1710 Tolleeon Interface Structureg 5 1 6 6 . 89 
17 Totai, 45,861 6,879 52 740 52,740 113.676 

Site Cl/8eout Actn.Il 
18 BackF•11 Site E 53 408 408 . 747 
19 Concrete Cruehng 21 1 3 26 26 - 102 

20 Small tool albwance 56 8 64 64 

TOTAL COST TO DECOMMISSION 46.351 626 7.047 64.024 54.024 116,809 3,749 

IOTAL COST TO DECOMMISSION WITH 15 % CONTINGENCY 

rOTAL SCRAP METAL REMOVED: 

.rOTTAL CRAFT LABOR REQUIREMENTS: 

164,024 thoueande of 2019 donare 

603 tone 

116,809 man-hours 

TLG Serviceg, Inc. 
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DECON DECOMMISSIONING COSTS 
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Table J 
Palo Verde Nuclear Generating Station - Evaporation Ponds 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

NRC Spent Fuel Site Proce8eed Burial Volurnee Burial/ Utility' and 
Activity 

Coet Cost CO8t8 Coste Coeta Contingency 
Decon Removi! Packaging Traneport Other Total Total Lie Term Management Reetoration Volume CtaeIA CI,ee B CI,80 C GTCC Processed Cr.A Comtraetor 

Index Activity Demipt , on CO ' 8 ' Coste CO8t8 Coete Cu Feet Cu Feet Cu Feet Cu Feet Cu . Feet Wt ., Lb , M .. hour0 Manhoun 

1 Subhtle D Permitted Landml (On S:te) 

1 t Total D,rect Coet 12 31G 2.463 14.779 14,779 
12 Enineenng 307 /1 368 308 
1 3 Conetruet,on Quallty A"uranee 920 184 1.104 1104 
14 Conetn,ctmn Mob,hzation and Demob,hzatm @ 3% 369 74 «3 443 
15 APS Management Personnel Coets @ 10% 1,232 240 1,478 1.478 
1/ Other Conatruct:on Items @ 15% 1.847 309 2,217 2 2[7 

Tou] Suttit[e D Permitted Lindn[t / 991 3.398 20389 20.389 

2 Evaporation Pond #l 

21 Excavabon. Hauling andDmpoeal of eludge/eedunent 3,192 G38 3.831 3831 
22 Removal of Composite l.iner Syetem 3.269 654 3 923 3.923 
23 Removalof Innow Piping System 19 4 22 22 
24 Cut Down Sumpa, Soil Backfill 26 5 32 32 
25 Haul and I)~epoeal of Composite Li ner Syetem and Inl~ow P/w Syetem 1.367 273 1.Gil 1,641 
26 Conf~rmatx>n Sampling GG 13 79 79 
27 Fi]1 Pond Area in Mth Embankrnent Matenal Regr8de and Compact 3.069 614 3 682 3.682 
28 Revegetat= 1 188 238 1 425 1.425 
29 Groutingof LCRS /pee 25 6 30 30 
210 D~poea lof Concrete Stmcturee 14 3 W 16 

Subtotat Direct Activ,tw?e I 2 235 2,447 14,683 14683 

2 It Cone#ctwn Mobihzabon and Demob,l,zation@ 3% 367 73 440 440 
212 APS M8nagement Pereonne] Coeta @ 10% 1.224 245 1.468 1 468 

Total Evaporation Pond # 1 13826 2.765 16,591 16.591 

3 Evaporation pond#2 

3t Excavatmn Haohngand ~epoeal ofiludle/eed,ment 2,980 596 3,576 3.576 
32 Removal of Compoeite Liner System 2,997 599 359G 3,3DG 
33 Removalof In)ow Piping System M 4 22 22 
34 Cut Down Sumpe. Soil Bickfll 53 11 64 Gl 
35 Haul and Dwposal of Compmte Liner Sy,tem and Innow Piping Syetem 1262 252 1.515 1.515 
3G Confirm/t,on Sampling OG 13 79 79 
37 M Pond Area in with Embankrnent M/eml Regrade and Compact 2,772 554 332G 3 326 
38 Revegetat,on 1089 218 1307 1,307 
39 Grouunlof LCRS pif 53 11 64 Gl 
310 Dmpoeal of Concrete Structures 24 6 29 29 

Subtotat Direct Activitiea It.314 2,263 13 577 13577 

311 Con/mctwn Mobilimlon and Demnob,lmtion@ 3% 339 68 407 407 
312 APS Management Pemonnel Coeta@ 10% 1131 22G 1.358 t,358 

Tot.1 Ev.po r.tion Pond #Z 12,785 2 557 15,342 15 342 

4 Evaporatun Pond #3 

41 Excavation. Hauling and Dwpml of eludle/aediment 2 381 476 2 858 2.858 
42 Removal of Compoeite Lmer Syetem 1.034 207 1,241 1.241 
43 Removal of Inflow Piping System 
44 Cut Dcwn Sump•. Sod Back fill 53 11 Gt 64 
45 Haul and Diepoeal of Compoeite Liner Syetem and Inmow Piping Syetem 465 91 546 54G 
46 Confirmation Sampling GG 13 79 79 
47 Fill Pond Area kn with Embinkment Materil Regrade and Compact 5,160 1,032 6/91 6/91 
48 Reve/tat.n 873 175 1,048 1,048 
49 Grouun¢ of LCRS/pe, 52 10 62 02 
4 10 D,apoea] of Concrete Structum 19 4 23 23 

Subtotai Direct Acbvibe® 10093 2.019 12 112 12,112 

4[l Congtrucbon Mobihzahon and Demobihz#,bon @ 3% 303 61 363 363 

TLG Seruie€4 Inc. 
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Table J 
Palo Verde Nuclear Generating Station - Evaporation Ponds 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollara) 

NRC Spent Fuel SIte Proce..ed Burial Volumes Burial/ Ut:hty and 
Activity· 

Coat. Cost. Co.t:n.ency Co.t.' Coets coat. Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wt,Lbs Manh ou / M,nhourn 
Decon Removal P~cka,rn, Tr,n®port Other Total Total Ltc Term Manigenvnt Reetorat:on Volume Ct..A Cl.. B CIa- C GTCC Proceaaed Craft €4~m·,c~r 

Index Activity De0cr:ption roBt Co' CaMIM Cont. 

412 APS Management Peraonnel Coita @ 10% l 009 202 1211 1 211 

Total Evaporgtion Pond #3 11405 2,281 13,686 13686 

TOTAL COST TO DECOMMISSION - · 56 on·7 110{It 66009 · - 66009 - · · 

TOTAL COSTTO DECOMMISSION WrrH 20• CONTINGENCY 

IOTAL NRC LICENSE TERMINATION COST 

NON.NUCLEAR DEMOLITION COST 

$86,009 

$0 

$86,009 

Note l The EVipatat,On Pond eloaure and Subbtle D Permitted l/ndbll e[,At GA tiniteA were provided by APSC 
TLG a•aume~ that the COR„ pruvided for devebpment of the permitted landhll and cloqure of the Evaporation Ponda tobe all.ineluive 
TLG eacalated the Evaporation Pond cloaure coatm from 2007 & 2009 $·a, to 2019 dollar• 
The Subhtle D Permitted l.sndnll CONi were provided bwed upon wwte voluroea sfter 60 yem of plant operation Direct cul were reduced by 33% to reflect 40 ye/rn of operation 

TLG Services Jnc. 
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APPENDIX K 

MAKE-UP WATER RESERVOIR, 
DECON DECOMMISSIONING COSTS 
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Table K 
Palo Verde Nuclear Generating Station - Make-up Water Reservoir 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Activity Decon Removal Packaging Transport Other Total Total 
[ndex Activity Description Cost Cost Costs Costs Co't8 Contingency Costs' 

NRC Spent Fuel Site 
Lic. Term Management Restoration 

Costs Costs Costs 

1 80 Acre Make-up Water Reservoir 

1 1 Excavation, Hauhng and Dispoaa] of sludge/8ed,ment 1,158 232 1,389 1,389 
12 Removal of Composite Ltner System 79 16 95 95 
13 Cut Down Sumpi, Soil Backfill 159 32 191 191 
14 Haul and Disposal of Composite L,ner System and Inflow Piping System 159 32 191 191 
15 Confirmation Sampling 40 8 48 48 
1.6 Revegetation 434 87 521 521 
17 Restoration of 36" Red Hawk Make-Up Water Lme' 891 178 1.069 1,069 

Subtota] Direct Activities 2,919 584 3.503 3.503 

18 Construction Mobihzat,on and Demobmzation @ 3% 88 18 105 105 
19 APS Management Personnel Colts @ 10% 292 58 350 350 

Total 80 Acre Make-up Water Reservoir 3,298 660 3.958 3,958 

2 45 Acre Make-up Water Reservoir 

21 Excavation, Hauling and Disposal ofsludge/sediment 302 60 363 363 
22 Removal of Composite Liner System 196 39 235 235 
23 Cut Down Sumpi. Soil Backm 71 14 85 86 
24 Haul and Disposal of Composite L,ner Sy8tem and Inflow Ptp,ng System 101 20 121 121 
25 Confirmation Sampling 21 4 26 26 
26 Revegetat,on 128 26 153 153 

Subtotal Direct Activities 819 164 983 - · 983 

27 Construction Mobihzation and Demob,hzat,on @ 3% 25 5 29 29 
28 APS Management Personnel Costs @ 10% 82 16 98 98 

Total 46 Acre Make-up Water Reservoir 925 185 1,110 1,110 

TOTAL COST TO DECOMMISSION - · 4,224 845 5.069 - - 5,069 

ToTAL COST TO DECOMMISSnON WITH 20% cONTINGENCY $6,069 

IOTAL NRC LICENSE TERMINATION COST So 

NON-NUCLEARDEMOLITIONCOST $6.069 

Note i The Make·up Water Reservoir closure costeatimates with the exception ofhne #1 7 were provided by APSC TLG escalated these costs to 2019 dollars 
Note 2 TLG estimated the closure cost of the 36 ' makeup water hne from the Red Hawk plpehne to the Make-up Water Reservoirs 

TLG Seruice4 Inc. 
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APPENDIX L 

ISFSI 
DECON DECOMMISSIONING COSTS 
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Table L 
Palo Verde Nuclear Generating Station - ISFSI 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Off Site LLRW NRC Speot Fuel Site Processed Burial Volumee Burial/ Utility md 
Activity Decou Removal Packag,ng Transport ProeemM D„posal Other Tot.t Tot,1 Lic, Term Management Re,tor,t,on Volume CI- A et..B Claim C GTCC Proceieed Craft Coatr~ctor 
ladel Activ:ty Descriptioa Cost Coit Coite Coet. Col. Cogta Co,t8 Coltiogency COste Co,D/ Coe. Coit• Cu Feet Cu Feet Cu. Feet Cu Feet Cu Feet WI, Lbs Mamhourg M..hours 

Start 

Fiwh 

]SFSI Operatioms / Speat Fuel Tr,nefer (Umt 1,2, & 3 Shutdown - End of Spent Fuel Trmnifer to DOE 
Unit 1 - June t. 2046 
Unit 2 - Apil 24.2046 
Unit 3 - November 26,2047 
December 31,2008 

ISFSI Operatiooi Colliteral /Period Dependent Coeti 
Spent Fuel Tn,Mkr from Pool to DOE Traniport Vehicle 20,448 3,067 23.616 23,616 
Spent Fuel Tran,pr fim ISFSI to DOE Traneport Vehicle 86,163 12773 97,926 97 925 

Total ISFS] Oper/ione/Spent Fuel 
Tranefer Co,te 105,600 16 840 121 440 121.440 

Ridiolo/c*I ISFSI LicenN Termia/ion 
ISFSI Planning 780 195 976 976 . - t 672 
ISFSI Decontam:nat:on 182 317 2,452 3 484 - t.609 8 046 8,046 38.624 4160,679 2.128 
ISFSI Licence Termination · . 4 178 8.046 6223 6.223 34,303 . 
NRC and NRC Contractor 481 120 602 602 t.163 
ISFSI Inmurance 98 123 123 
ISFSI Property Taxei 
Plant Energy Budget 96 120 ~20 
ISFSI Secuity (Induntrml) 166 206 206 5999 
ISFSI Overnight Staff 444 1 664 664 4.661 
TOTAL Radiological iSFSI L,ceoee 
Termination COST 182 317 2452 3.484 6.242 3.1 15.848 t&848 38.624 4160.679 36 431 13.374 

No n-Radi ologic,119 FSI Demo] tioo and Site Restoration 

Dlrect Demolit:on/Site Reetorntion activitien 

End Note8 
nh · :nd,catei that thm act v,ty not chargedi an deeommlj,A,Onlng expen,e 
a ~ndicate, that Lhw activ/y peifuimed by decomm"wrung ntaff 
O - mdicatei thnt thm value I len than O 5 hut 18 non zero 
a cellcontaining•• •• indlatel a zerovllue 

TLG Seruieea, Inc. 

25 

24 
41 
1] 

70 

61 

10 
22 
32 

36 

45 

Demolitiono f Remmning Site Build,ngw & Site Clmure 
(Incung, rn,1 track pavlng. hu,!dlnge, etornge 
caak• l,nera. and ISFSI pad) 6 806 1.661 1.103 84G1 8461 49.14G 160 

ISFSi Demohtion / Site Reitorat:on Penod Dependent Collateral Coit, 
Secunty Staff Coiti 66 75 76 2,384 
Utility Staff Cat 148 170 170 1479 
Subtctal Penod Denendent Co<, 213 246 245 ~ AGS 

TVrAL Non-Ridiolomeal ISFSI Demolition 
and Site Restor/ioo Cost 6 806 1764 U 8.706 8.106 49 /46 4 023 

TOTAL COST TO DECOMMISSION 6.989 317 2462 3,484 113.607 20.t 46.994 . 145 994 38.624 4160,/79 85,671 17.397 

TOTAL COST TO OPERATE AND DECOMMISSION ISFSI WITH 16% CONTINGENCY 1]46,§84 thousands of 20lldol].rs 

TOTAL CRAFT LABOR REQUIREMENTS 86.677 Mn-hour. 

Exhibit RW
K-2 

Page 160 of]83 
82

9 



Palo Verde Nuclear Generating Station 
2019 Decommissioning Cost Study 

Exhibit RWK-2 
Page 161 of 183 

Document A04-17G1-001, Reu. 1 
Appendix M, Page 161 of 183 

APPENDIX M 

STORED REACTOR CLOSURE HEADS & STORAGE FACILITY, 
DECON DECOMMISSIONING COSTS 

TLG Services, Inc. 



Palo Verde Nuclear Generating Station 
2019 Decommissioning Cost Study 

Document AO+1761-001, Rev. 1 
Appendix M, Page 162 of ]83 

Table M 
Palo Verde Nuclear Generating Station - Stored Reactor Closure Heads & Storage Facility 

DECON Decommissioning Cost Estimate 
(Thousands of 2019 Dollars) 

Off-Site LLRW NRC Site Processed Burial Volumes Burial l Utility and ~ 
Activity Decon Removal Packaging Transport Processing Disposal Other Total Total Lie. Term. Restoration Volume Class A Processed Craft Contractor 
Index Activity Description Cost Cost Costs Costs Costs Costs Costs Contingency Costs Costs Costs Cu. Feet Cu. Feet Wt., Lbs. Manhours Manhours ~ 

1 Review plant dwgs & specs. . · . - 5 40 40 - - 460 
2 Define major work eequence · 9 66 66 - - - 750 

Activity Specifications 

TOTAL COST'tobt¢COMMISSIONWITH 18% CON*INGENCY· $ 

TOTAL NRC LICENSE TERMINATION COST $ 

NON-NUCLEAR DEMOLITION COST $ 

TOTAL CRAFT LABOR REQUIREMENTS: 

&,405 thousands ot iolh doilals 

G,288 thousands of 2019 dollars 

117 thousands of 2019 dollars 

6,742 man-hours 

TLG Seruices, Inc. 

35 
57 

49 
12 
24 
7 

18 
;40 

10 
9 
28 
8 

3 

;99 

3 Reactor Vessel · - - 7 57 57 - · 650 
4 Reinforced concrete · - · 2 14 7 7 - - · 160 5 Plant structures & buildings . 4 27 14 14 - · - 312 
6 Facihty & site doseout . - 1 8 4 4 - - · 90 

Planning & Site Preparations 
7 Prepare dtemantling eequence - 3 21 21 - - - 240 
8 Plant prep. & temp svces - - 51 391 391 

Detailed Work Procedures 
9 Remaining buildings · - · 2 12 3 9 · - 135 
10 Facility closeout · 1 10 5 5 - · 120 
11 Reactor Vessel - 4 32 32 - - 363 
12 Reinforced concrete . - 1 9 4 4 - · - 100 

Nuclear Steam Supply System Removal 
13 Retired Reactor Closure Heads 502 1.763 I.638 724 4,628 4.628 - 15.216 924.428 6.295 6.000 

Demo],tton of Remaining Site Bulldinge 
14.1 Rx Closure Head Storage Facility 46 - 7 53 53 - · 304 
14 Totals 46 - 7 53 53 - - 304 

Site C]oseout Activtties 
15 Remove Rubble 18 - 3 20 - 20 - - - 108 
16 Concrete Crushing 7 · · 1 It 11 - - 35 
17 Small tool allowance - 5 - 1 6 6 1 

TOTAL COST TO DECOMMISSION 76 502 1.763 - 1.638 f 826 5.405 5.288 117 15.216 924.428 6.742 9.380 
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APPENDIX N 

SCHEDULE OF ANNUAL EXPENDITURES - CONSOLIDATED 

Table Page 

N-1 Schedule of Palo Verde Annual Expenditures. Unit 1.................................. 164 
N-2 Schedule of Palo Verde Annual Expenditures, Unit 2 166 
N-3 Schedule of Palo Verde Annual Expenditures. Unit 3.................................. 168 
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TABLE N-1 
SCHEDULE OF ANNUAL EXPENDITURES 

UNIT 1 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2040 ol 363 
2041 619 0 0 0 619 
2042 619 0 0 0 0 619 
2043 1 3,501 0 0 0' 0 3,501 
2044 5,550 0 0 0 0 5,550 
2045 , 64,958 4,703 1,567 13 4,408 75,649 
2046 85,370 17,386 4,000 15,949 22,996 145,702 
2047 68,416 33,330 2,539 32,3351 9,005 _145,624 
2048 , 69,802 31,005 2,515 27,402 7,941 138,665 
2049 55,741 14,983 2,004 19,646 6,992 _ 99,366 
2050 55,875 15,386 2,004~ 19,646 6,992 99,903 
2051 i 38,996 11,618 1,3471 15,448 6,030 73,438 
2052 9,142 2,335 4 2,307 13,788 
2053 9,128 2,335 0t 4 2,301 13,767 
2054 22,537 3,056 3321 11 2,034 27,971 
2055 I 15,525I 10,921 305~ 2 603 27,357 
2056 12,899 11,030 268 0 394 24,591 
2057 5701 878 8 0 12 1,468 
2058 161I 483 0 0 0 644 
2059 188 564 0 0 0 752 
2060 188 564 . -_. - _-01 - _Q _ _0 _ -_ 752 
2061 188~ 564 0 0 0 752 
2062 188 564 0 01- 752 
2063 188 564 0 0 0 752 
2064 188 564 ol 0 0 752 
2065 188 564 0 0 0 752 
2066 161 483 0 0' 0 644 
2067 188 564 0' 0 0 752 
2068 188 564 0 0 0 752 
2069 188 564 0 0 0 752 
2070 188 564 0 752 
2071 188 564 0 0 0 752' 
2072 188 564 0 0 0 752 
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TABLE N-1 (continued) 
SCHEDULE OF ANNUAL EXPENDITURES 

UNIT 1 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2073 188 564 0 01 0 752 
2074 161 483 0 0 0 644 
2075 188 564 0 6 0 752 
2076 188 564 0 - -- 0 -- 752 
2077 188 564 0 0 0 752 
2078 188 564 0 0 0 752 
2079 188 564 _Oj 0 Q_ 752 
2080 188 564 0 0 0 752 
2081 188 564 0 0 0 752 
2082 161 483 0~ 0 0 644 
2083 188 564 01 0 0 752 
2084 , 188 564 0 0 0 752 
2085 188 564 0 0 0 752 
2086 188 564 0 0 0 752 
2087 , 188 564 0 0 0 752 
208 ' 188 564 0 0 0 752 
2089 188 564 0 0 0 752 
?0_90_ _L__-_-161_-__ 483 --Q-_ - _ _. -fl---_ _ .o- __ . _ .. 644. 
2091 188 564 0 0 0 752 
2.Q92 . 188 564 0 0 0 752 
2093 188 564 0 0 0 752 
2094 188 564 0 0 0 752 
2095 107 322 0 0 0 429 
2096 322 966 Oi 0 0 1,288 
2097 161 3,710~ 0 
2098 1,974 2,861 - - -di-
2099 0 o o 

R _ 29,260 33,131 
1,452 1,898 8,185 

0' 0 0 

Total i 528,99@ 187,281 16,8893 131,910i 103,173 968,251 

Note: One third of the decommissioning cost of each of the Site Facilities (Stored Steam Generators 
and Storage Facility, Water Reclamation Facility, Water Reclamation Supply System 
Pipeline & Structures, Evaporation Ponds, Make-up Water Reservoir, Stored Reactor 
Closure Heads & Storage Facility, and ISFSI) has been allocated to each unit's cash flow. 
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TABLE N-2 
SCHEDULE OF ANNUAL EXPENDITURES 

UNIT 2 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2040 0 0 0 0 0 
2041 0 0 0 0 
2042 0 0 0 0 0 
2043 0 0 0 0 0 0 
2044 0 0 0 0 0 0 
2045 4,422 3,561 0 0 0 7,983 
2046 83,551 5,504 1,911 5,216 6,756 102,937 
2047 67,864 33,083 3,415 38,533 18,074 160,9691 
2048 73,437' 33,398 2,545 37,350 8,278 155,009i 
2049 60,003: 20,019 2,186 23,422 7,0921 112,721; 
2050 53,377 13,746 2,004 16,309 6,493~ 91,929I 
2051 53,243 13,341. 2,004 , _16,309 __ _ 6,4931 91,392 
2052 33,419 9,800 1,138 12,361 5,268~ 61,986 
2053 9,324 2,387 0 4 2,174 13,8891 
2054 22,611 3,076 332 11 1,849| 27,879~ 
2055 15,479 10,879 305 2 572 27,237 
2056 , 12,845 10,980 268 0 394 24,487' 
2057 1 568 877 8 0 12 1,4651 
2058 I 161 483 0 0 0 644 
2059 1 188 564 0 0 0 752 
2060 188 564 0 0 0 752' 
2061 188 564 0 0 0 7521 
2062 188 564 0 0 0 752 
2063 188 564 0 0 0 752 
2064 i 188 564 0 0 0 _ _ 75% 
2065 188 564 0 0 752i 
2066 i 161 483 0 0 0 644' 
2067 181- 564 0 0 0 752 

188 564 0 752~ 
2069 188 564 0 0 0 752: 
2070 188 564 o ! 0 0 752 
2071 I 188 564 0 0 o1 752| l 
2072 < 188 5641 __. _7&21 
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TABLE N-2 (continued) 
SCHEDULE OF ANNUAL EXPENDITURES 

UNIT 2 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2073 188I 564 0 0 0 752 
2074 161 483 0 0 
2075 1881 564 01 0~ 
2076 188 564 0' _ fk_ _ 
2077 188, 564 0 0 
2078 188 564 0 0 
2079 188 __564 0 0 
2080 188 564 0 0 
2081 188 564 - - g---- - ---OL -
2082 ' 161 483 0 0 
2083 188 564 0 0 
2084 188 564 0 0 
2085 188 564 0 0 
2086 188 564 0 0 
2087 188 564 0 0 
2088 188 564 0 0 
2089 188 564 0 0 
@090 161 Ol 0 
2091 188 564 Oi 01 
2092 188 564 0 0 

Q_ 644 
0 752 
0 752 
0 752 
0 752 
p 752 
0 752 
0 752 
0 644 
0 752 
0 752 
0 752 
0 752 
0 752 
0 752 
0 752 
0 644 
0 752 
0 752 

2093 188 564 
2094 188 564 
2095 107 322 
2096 322 966 
2097 161 3,710, 
2098 1 1,974 2,861 

0 0 
0 0 

o 0 
0; 0 
0 1,452 

0 752 
0 
0 429 
0 - - - - i,288 

29,260 33,131 
1,898 8,185 

2099 0 01 0 0 0 0 

Total 499,527 188,968| 16,117I 150,967| 94,611| 950,190 

Note: One third of the decommissioning cost of each of the Site Facilities (Stored Steam Generators 
and Storage Facility, Water Reclamation Facility, Water Reclamation Supply System 
Pipeline & Structures, Evaporation Ponds, Make-up Water Reservoir, Stored Reactor 
Closure Heads & Storage Facility, and ISFSI) has been allocated to each unit's cash flow. 

TLG Services, Inc. 



Palo Verde Nuclear Generating Station 
2019 Decommissioning Cost Study 

Exhibit RWK-2 
Page 168 of 183 

Document A04-17G1-001, Reu. 1 
Appendix N, Page 168 of 183 

TABLE N-3 
SCHEDULE OF ANNUAL EXPENDITURES 

UNIT 3 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2040 01 ol 0 0 0 
2041 0 0 0 0 
2042 0 0 0 0 0 
2043 0 0 0I 0 0 0 
2044 0 0 0I 0 0 0 
2045 4,422 3,561 0' 0 0 7,983 
2046 1,170 3,382 0 4,540 1,029 10,120 
2041- - - -_14r392 4,127i - _ 271' _ _ 4,542 1,742 _. ._ 25,044 
2048 99,435 15,406 3,566T 12,753 17,022 148,182 
2049 73,336 32,776 2,539~ _ ?6,51*. _ 8,114 153,277 
2050 72,943 31,873 2,500! .3_5,246] _-_ - _8,004 150,567 
2051 65,937 14,457 2,004, 18,728 6,580 107,705 
2052 _ L_66,107 14,491 - 2,010 18,779 6,598 107,984 
2053 63,831 14,167 1,909 18,368 6,398 104,673 
2054 43,519 6,685 7361 5,749 2,775 59,466 
2055 ' 26,892 17,2791 3054 2I 2,127 46,606 
2056 ~ 24,221 18,4295 2681 0 2,229 45,146 
2057 910 1,101I 8 o' 67 2,086 
2058 161 483~ 0 0 0 644 
2059 188 564' 0 0 0 752 
2060 188 56<E 01 0 0 752 
2061 188 564 0 01 0 752 
2062 188 564 0I 0 0 752 
2063 188 564~ 0' 0 752 
2064 188 564 0I 0 0 752 
2065 188 564 0 0 752 
2066 161 483 0' 0 0 644 
2067 188 564 0 0 0 75* 
2068 188 5641 0 0 752 
2069 1881 564 0 0 0 752' 
2070 18& 564!_ 0 lot 
2071 188I 5641 0 0 0 752 
2072 188 564 0 0 752, 
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TABLE N-3 (continued) 
SCHEDULE OF ANNUAL EXPENDITURES 

UNIT 3 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

' 2073 188 564 0 0 0 752 
2074 161 483~ 0 0 0 644 
2075 188 564 0 0 752 
2076 188 564 01 0 0 752 
2077 ' 188 564 0 0 0 752 
2078 188 564 0 0 0 752 
2079 188 5641 0 0 0 752 
2080 188 5641 0I 0 0 752 
2081 188 564 0 01 0 752 
2082 161 483 0 o 0 644 
2083 188 0 752 
2084 188 564 0 0 0 752 
2085 188 564 0 0 0 752 
2086 188 564 0 0 752 
2087 188 564 0 0 0 752 
2088 188 564 0 0 0 752 
2089 188 564 01 o1 0 752 
2090 161 483 0 0 644 
2091 188 564 0 0I 0 752 
2092 188 564 Oi - 0 0 752 
2093 188 564 0 0 752 
2094 188 564 0 0 0 752 
2095 0 0 429 
2096 3221 966 d 0I 0 1,288 
2097 161I 3,710 0 29,260 33,131 
2098 1,974i 2,861 0 1,452t 1,898 8,185 
2099 0 0 0 0 0 0 

Totai - I 566,4671 206,047 16,117 156,673 93,842~ 1,039,146~ 

Note: One third of the decommissioning cost of each of the Site Facilities (Stored Steam Generators 
and Storage Facility, Water Reclamation Facility, Water Reclamation Supply System 
Pipeline & Structures, Evaporation Ponds, Make-up Water Reservoir, Stored Reactor 
Closure Heads & Storage Facility, and ISFSI) has been allocated to each unit's cash flow. 
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APPENDIX O 

SCHEDULE OF ANNUAL EXPENDITURES 
CONSOLIDATED 

25% CONTINGENCY 

Table Page 

O-1 Schedule of Palo Verde Annual Expenditures. Unit 1 - 25% contingency... 171 
O-2 Schedule of Palo Verde Annual Expenditures, Unit 2 - 25% contingency... 173 
O-3 Schedule of Palo Verde Annual Expenditures. Unit 3 - 25% contingency... 175 

* Calculated with 25% contingency as required to comply with the 
California Public Utility Commission as detailed in "Technical 
Position Paper for Establishing an Appropriate Contingency Factor 
for Inclusion in the Decommissioning Revenue Requirements", 
Study Number: DECON-POS-H002: Revision A. Status: 
Preliminary 

TLG Seruices, Inc. 



Palo Verde Nuclear Generating Station 
2019 Decommissioning Cost Study 

Exhibit RWK-2 
Page 171 of 183 

Document A04-1761-001, Rev. 1 
Appendix O, Page 171 of 183 

TABLE O-1 
SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY 

UNIT 1 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2040 377 d 0 0 37i 
2041 643 0 01 0 643~ 
2042 643 ol 01 0 643} 
2043 3,633 01 0 3,633 
2044 ; 5,759 0 0' q 0 5,759 
2045 67,435 4,908 1,626 14I 4,531 78,513 
2046 88,903 18,640 4,151 16,642 23,844 152,179~ 
2047 71,835 .- . 35,'*-- . 2,634 ?4,283J _ - 9,339_153,834 
2048 ~ 73,290 33,006 2,610~ 29,305~ 8,183 146,394J 
2049 58,347 15,77? 2,080]'_._ . - 20,782~ - 71176 -- _-104,11* 
2050 58,492 16,216' 2,0801 20,782i 7,176 104,746 
2051 40,872 12,240j 1,394 16,341 6,183I 77,0351 
2052 9,651 2,483 2,368 14,506) 
2053 9,636 2,482 2,361 14,484! 
2054 23,800 3,240~ 345~ 10 2,088 29,485 
2055 : 10,ZUO 11,430 31% 2i 
2056 13,395 11,474 2781 0 
2057 601 939 8 0 
2058 : 175 524 O o 
2059 204 614 

619 _. -28,576 
404 25,551 

12 1,560 
0 700 
0, 817 

2060 2041 613 a 
2061 204 613' d 
2062 204 - - -_ __ _6131 _ d 
2063 204 613 01 
2064 204 613 0 
2065 2041 613 

J 

2066 17N 52¢ t 
2067 204 613 0 
2068 2041 613 0 
2069 204 61k 0 

2070 _. , _ .204] 61§ 0 
2071 204i 613| 0 
2072 204 614 0 

0 
0, 
0 
01 
01 
01 
oj 
ol 

0 

01 

o . -_. 817 
0 817 
0' - . 81 7~ 
0 810 
0 8171 
081'i 
01 700 j 
0 817 Q 817I 
ol 81~ 
d jul 
0 817 
L 817 
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TABLE O-1 (continued) 
SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY 

UNIT 1 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2073 
2074 
2075 
2076 
2077 
2078 
2079 
2080 
2081 
2082 
-®83 
2084 
2085 
2086 
2087 
2088 
2089 
2090 
2091 
2992. 
2093 
2094 
2095 
2096 
2097 
2098 
2099 

2041 613' 
175 525 
204 613 

_ %94-_ ____ 613~ 204 613t 
204 613 
29_4 _ ~ 613[ _ 

--2044 _ 613 
204 613 
175 525 
204 613 
204 613~ 
204 613 
204~ 6131 
201 611--
204 61~ 
204' 613' 
17.L . -- - -_52? _ -
204 613] 
-204--- - 6134 
2041 613 
204 613~ 

_11.7 __ --~ -. 3® _ 
350 1,050i 
175 3,938! 

2,096t 2,940~ d ol 

0 
01 
0 
0 
0 
0 
d 
0 
0 

0, 
01 
ot 
0 
d 
ol 
0, 
0 
01 
0 
d 
01 

q. -
0 
0 
0 
0 

OI 0, 817, 
0, Or ~_ __ __7.QO] 
0 0 817~ 
0 0. 8171 
0 0 817 
0 0 81-Z 
0_0 .--81_Z 
0 0 817, 
0 0, 817 

0 01 817 
0 0 811 
0 OI 81'A 
o 4 817' 
0 0 817 
0 0 817' 
0, 0, 817 
-0-- - . ._ 0 .. _.70Q 
0 01 8172 

817 
7- 0~ - .--_ --"817 

0* 817 
466: 

0 0, 1,401 
30,3631 34,477 

1,452, 1,950 8,437 
q ol d 

Total 553,669 199,091I 17,526 139,621 106,598 1,016,5041 

Note: One third of the decommissioning cost of each of the Site Facilities (Stored Steam Generators 
and Storage Facility, Water Reclamation Facility, Water Reclamation Supply System 
Pipeline & Structures, Evaporation Ponds, Make-up Water Reservoir, Stored Reactor 
Closure Heads & Storage Facility, and ISFSI) has been allocated to each unit's cash flow. 
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TABLE O-2 
SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY 

UNIT 2 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2040 i 0 0 0 0 0 0 
2041 0 

0 0 0 
2043 0 0 0 0 0 
2044 0 01 0 0 0 0 
2045 4,616 3,715 0 0 0 8,331 
2046 86,591 6,054 1,977 5,256 6,999 106,878 
2047 70,902 35,236 3,5341 40,572 18,705 168,949 
2048. _- ._76,8_79 __ _ 35,385_. _- 2,6342- 39,-663 _ -_8,517 - 16?,078 
2049 62,679 21,120 2,262 24,783 7,275 118,120 
2050 55,681 14,445 2,074| 17,182~ 6,648 96,031 
2051 55,535 14,007 2,074~ 17,182 6,648 95,447 
2052 34,935 10,299 1,178 13,023 5,391 64,826 
2053 9,830 2,5371 0 4 2,227 14,597 
2054 23,808 3,256~ 344 12 1,894 29,313 
2055 16,114 11,360 316 2 586 28,379 
2056 . 13,303 112393 27% __. 0 403_ 25,@78 
2057 598 937 8 0 12 1,555 
2058 175 525 0 0 700 
2059 204 613 0 0 01 817 
2060 204 613 0 0 0 817 
2061 204 613 0 0 817 
2062 204 613 0 0 0 817 
2063 204 613 0 0 0 817 
2064 204 613 0 0 817 
2065 204 613 0 0 817 
2066 175 525 0 0 700 
2067 204 613 0 0 0 817 
2068 204 613 0 0 0 817 
2069 204 613 0 0 0 817 
2070 204 613 0 0 0 817 
2071 204 613 0 0 0 817 
2072 204 613 0 0 0 817 
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TABLE O-2 (continued) 
SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY 

UNIT 2 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2073 204 613' 0; o1 0 817 
2074 175 525 0 700 0 
2075 204 613 0 0 817, 
2076 204 613 0 01 817| 

; 2077 204 6131 0 0 0* 8171 
2078 204 613 0 ol 8111 
2079 204' 613 _ _ _9. l_ _ __ _ _ _~ o 0 817 
2080 204 613} 0i ot Ol 817; 
2081 204 613 q 0 81% 
2082 175; 525 oj _ . 70_01 
2083 204 613 0 817: 
2084 204 613 0 817 
2085 204 613 0 0 817 
2086 204 613 0 0' 0 8171 
2087 204 613 0 0 0 817 

t 2088 204 613 oI o' 817 
2089 204 613 d 0 0 817 
2090 175' 5251 700 
2091 204 0 0 817, 
2092 204 6131 Ol 0! .- -817 
2093 204 613 01 0 817 
2094 204 613i 0I 0 817 
2095 117 350 0 01 467 

-- 2096 , 350 1,050' 0 0 i,401 
2097 175 3,925 0 0 30,282 34,3822 
2098 21096, 2,940 0 1,4521 1,950 8,437 
2099 Oi 0 0 0 0 

Total I 521,620I 200,243 16,680 159,131; 97,5371 995,212 

Note: One third of the decommissioning cost of each of the Site Facilities (Stored Steam Generators 
and Storage Facility, Water Reclamation Facility, Water Reclamation Supply System 
Pipeline & Structures, Evaporation Ponds, Make-up Water Reservoir, Stored Reactor 
Closure Heads & Storage Facility, and ISFSI) has been allocated to each unit's cash flow. 
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TABLE O-3 
SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY 

UNIT 3 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2040 0 01 0 01 01 0 
2041 0 0 0 
2042 0 0 0 0 ol 0 
2043 0 0 0 0; 0 0 
2044 F 0 01 0 0 o 
2045 4,616 3,715 0 8,331 
2046 1,328 3,841' 0 4,545 1,118 10,832 
2047 .. 15,023~ 4,644 281 . 4,04* . 1,851 -_-__- -26,346 
2048 103,452 16,275 3,700 13,518 17,592 154,538 

-2049_ - -- _76,97q 34,8492,633 38,942 8,364 161,7594 
2050 76,539 33,888 2,594 37,574 8,250 158,850~ 
2051 68,877 15,219 2,079 19,8021 6,751, 112,727 
2052 69,054' 15,25* 2,085 19,857i 6,769 113,018 
2053 ' 66,684 14,915 1,981 19,422~ 6,5631 109,568~ 
2054 45,703 7,057 764 6,079 2,844 62,446i 
2055 28,005 18,023| 317 31 2,201' 48,548 
2056 ' 25,136 19,1471 278 01 2,308 46,869 
2057 954 1,170 81 0 69Q 2,201 
2058 175 525 01 0 700 
2059 204 613 0 817 
2060 0 817 
2061 204 613 01 -d- ---- -- -- - 817I 
2062 204 613f-- 0 817, 
2083 -= - - 204 613 01 0 0 817I 
2064 204 61§ 0 0 817 
2065 204 613 0 0 817~ 
2066 174 525 0 0 0 700 
2067 204 614 ol 0 0 817 
2068 204 613 ol 0 0 817| 
2069 204 613 ol 0 81-7. 
2070 204 613. ol 0 0 817 
2071 204 613' 
2072 204 61~ ot 0 0 817 
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TABLE O-3 (continued) 
SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY 

UNIT 3 - CONSOLIDATED (INCLUDES SITE FACILITIES) 
(thousands, 2019 dollars) 

Equipment & 
Year Labor Materials Energy Burial Other Total 

2073 204 
2074 175 
2075 204 
2076 204+ 
2077 204f 
2078 204 

20®_ 
2080 204, 

613 
525 
613 
613 
613 
613 
613 
613 

ol 
0-

ol 
0 
0 
q 
d 

0 
0 

0 
0 
0 

-q -
0 

01 817! 
0 _.. --- ---70ff 
0 8171 
0~ 817 
OI 817 
d 817 
0 817 

817 
2081 204 613 0 0 OI 817 
2082 175~ 525 
2083 204 613 
2084 ' 204 613 
2085 204I 613 
2086 204 613 
2087 204 613 
2088 2041 613 
2089 2041 613 
2090 . 175 525 
2091 204 613 
2092 -204- 613 
2093 204 613 
2094 204 613 

0 0' 0 8174 
0 Of 0 817 
0 0 0 817 
0 0 0' 817 
0 04 0 817; 

0 817' 0 
0 0 0 817 
0 0 0 700 

o 01 817 
0 ------ -0.- - --- --- -- -0 -- - 811 

1 _0' 0, 817 
d 01 817 

2095 1_17: - _ _®0 _ 0[ Oj Oj 
2096 350 1,050 0 0 0 
2097 175 3,937 0 0, 30,3551 
2098 i,ogd 2,940 0| 1,452 1,950 
2099 , 0 q 01 0 0, 

4--71 
1,401 

34,4671 
8,437| 

o 

Total I 592,492 218,509 16,720 165,743I 96,985~ 1,090,449 

Note: 
One third of the decommissioning cost of each of the Site Facilities (Stored Steam Generators and 

Storage Facility, Water Reclamation Facility, Water Reclamation Supply System Pipeline & 
Structures, Evaporation Ponds, Make-up Water Reservoir, Stored Reactor Closure Heads & 
Storage Facility, and ISFSI) has been allocated to each unit's cash flow. 
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APPENDIX P 

SCHEDULE OF ANNUAL EXPENDITURES 
CONSOLIDATED 

10% CONTINGENCY* 

Table Page 

P-1 Schedule of Palo Verde Annual Expenditures, Unit 1 - 10% contingency... 178 
P-2 Schedule of Palo Verde Annual Expenditures. Unit 2 - 10% contingency... 180 
P-3 Schedule of Palo Verde Annual Expenditures, Unit 3 - 10% contingency... 182 

* Calculated with 10% contingency as required to comply with the 
Public Utility Commission of Texas' Substantive Rule 
§25.231(b)(1)(F)(i) 
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