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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 1s based upon a cost equivalent for spent fuel.

The cost identified in the summary table for off-site waste processing of metallic
wastes 1s 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 1s 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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Column Index

Work Category
Characterization and License Termination Surveys
Decon
DOC Staff
Energy
GTCC DOE Disposal
Health Physica Supplies
Insurance
LLRW Disposal
Non-Craft Contractors
Off-Site LLRW Processing
Other
Packaging
Process Liquid Waste
Property Taxes
Regulatory / NRC
Removal
RV
RV Internals
Security
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 Generators
Remedial Action Surveys
Utility Staff
Utility Tranesition Costs
Total e
NRC License Termination
Spent Fuel Management
Site Restoration

TABLE 6.1

SUMMARY OF DECOMMISSIONING COST ELEMENTS - TOTAL COSTS

Palo Verde Nuclear Generating Station
(thousands of 2019 dollars)

Document A04-1761-001, Rev. 1
Section 6, Page 81 of 183

@A) (B) ©) (D} (E) F) @) (H) [¢4] [0)} (X) (L) o (N
Shared Facxhtie%_!
X ater
Stored S/G S(';‘;:ﬂr]: Water Rectamation Make-up Unit 19 Unit 2 @ Unita
& Storage  Head & Reclamation Facility Evaporation  Water {Including (Including (Including
Unit1 Unit 2 Unit 3 1SFSI Fac.  Storage Fac. 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

19,931 15,595 17,490 5,223 - . - - 238 3 58,550 21,776 17,440 19,335
19,772 18,679 21,618 - . - - - - 60,969 19,772 19,679 21,518
16,889 16,117 16,117 120 - - 49,243 16,929 16,157 16,157
29,260 29,260 29,260 - - - - . - 87,780 29,260 29,260 29,260
12,777 13,126 13,958 - - - - - - 39,861 12,777 13,126 13,958
13,300 11,027 9,669 123 - - - - 34,018 13,341 11,068 9,610
76,495 95,367 100,698 4,355 25,194 2,048 - - . 304,157 : 87,027 105,899 111,231
10,356 4,507 4,507 - - - 719 719 1,472 22,279 11,326 5,476 5,476
7,670 7,142 10,612 2,759 676 689 3,871 135 33,564 10,380 9,852 13,322
15,640 17,190 17,472 396 26,498 552 - - - 77,649 24,689 26,339 26,621
16,116 16,215 16,753 - - - - - 49,084 ’ 16,116 16,215 16,753
4,259 3,931 3,349 - - - . 11,540 . 4,259 3,931 3,349
5,691 3,546 2,346 602 - - - - - - 12,185 5,892 3,746 2,647
94,869 99,946 124,509 6,905 564 87 9,131 53,305 54,912 4,412 448,642 137,975 143,052 167,616
26,657 26,557 26,657 - - - - - - - 79,672 26,657 26,557 26,557
44,528 44,661 44,661 - - . - - - 133,851 44,528 44,661 44,661
79,671 76,354 71,090 281 - 227,397 79,765 76,448 71,184
5,295 6,262 6,627 3,066 4,144 2,028 - 27,421 8,374 9,341 9,706
13,902 13,081 11,620 - - - 38,602 13,902 13,081 11,620
- - - 121,440 - - - . - 121,440 40,480 40,480 40,480
13,062 8,708 8,708 - - - - - 30,477 13,062 8,708 8,708
28,278 28,278 28,278 - - - - - - 84,835 28,278 28,278 28,278
7,823 8,606 8,606 - - - - - - - 25,036 7,823 8,606 8,606
240,559 219,386 279,193 724 1,178 5,515 449 747,004 243,181 222,008 281,815
50,781 50,781 50,781 - - - - 152,342 50,781 50,781 50,781
853,384 83.’?,323 924,2?9 145,994 57,074 X 5,495 “11,92’{ . “54,924 66,009 5,069 | 2,957,587 . 968,251 950,190 1,039,146
785,071 769,585 817,726 - 56,465 5,288 . - - . 2,434,134 806,655 790,169 838,310
13,902 13,081 11,620 | 145,994 - - - - . - 184,596 ° 62,567 61,745 60,284
54,411 52,657 94,934 - 609 117 11,027 54,024 66,009 5,069 338,856 100,029 98,276 140,552
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

Total
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SUMMARY OF DECOMMISSIONING COST ELEMENTS - LICENSE TERMINATION COSTS

Column Index (A)

Work Category
Characterization and License Termination Surveys
Decon
DOC Staff
Energy
GTCC DOE Disposal
Health Physics Supphes
Insurance
LLRW Disposal
Non-Craft Contractors
Off-Site LLRW Processing
Other
Packaging
Process Liquid Waste
Property Taxes
Regulatory / NRC
Removal
RV
RV Internals
Security
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 Generators
Remedial Action Surveys
Utality Staff
Utality Trans:tion Costs
Total
NRC License Termination
Spent Fuel Management
Site Restoration

TABLE 6.1a

Palo Verde Nuclear Generating Station

(thousands of 2019 dollars)

Document A04-1761-001, Rev. 1
Section 6, Page 82 of 183

(B) (©) (D) (E) (03] (&) H) 0] @ K (L) M N)
Shared Facihities
Stored S/G Sé?:::ix Water Recﬁ::l::ion Make-up Unit1®  Unitz®  Unit3®
& Storage Head & Reclamation Facility Evaporation Water . (Includi (Includi (Includi
Unit 1 Unit 2 Unit 3 ISFSI Fac.  Storage Fac. Facility SupplyLine  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.d App. K
19,931 15,595 17,490 - - - 53,016 19,931 15,595 17,490
19,772 19,679 21,518 60,969 19,772 19,679 21,518
16,384 15,612 15,612 - 47,607 16,384 15,612 15,612
29,260 29,260 29,260 - - 87,780 29,260 29,260 29,260
12,777 13,126 13,958 - - - - - - 39,861 ) 12,777 13,126 13,958
13,300 11,027 9,569 - - - - . - 33,895 13,300 11,027 9,569
76,495 95,367 100,699 25,194 2,048 - - - - 299,802 85575 104,447 109,779
8,415 4,104 4,104 - - - - - - - 17,623 9,415 4,104 4,104
7621 7,092 7,103 630 660 - - - - 23,107 8,051 7,522 7,533
15,540 17,190 17,472 26,498 562 - - - - 77,253 24,557 26,207 26,489
16,116 16,215 16,763 - - - - - - 49,084 16,116 16,215 16,753
3,567 3,239 2,656 - . - . . - 9,462 3,567 3,239 2,656
5,691 3,546 2,346 - 11,684 . 5,691 3,646 2,346
58,397 64,689 65,598 - - 188,684 58,397 64,689 65,598
26,557 26,557 26,657 79,672 26,557 26,557 26,657
44,528 44,661 44,661 - 133,851 ° 44,528 44,661 44,661
73,143 69,826 64,562 - - - - - . 207,532 73,143 69,826 64,562
5,295 6,262 6,627 4,144 2,028 - - - - 24,356 7,353 8,319 8,684
13,062 8,708 8,708 - - . 30,477 13,062 8,708 8,708
28,278 28,278 28,278 - 84,835 28,278 28,278 28,278
7,823 8,606 8,606 - - - 25,036 7823 8,606 8,606
231,337 210,164 254,808 - 696,309 231,337 210,164 254,808
50,781 50,781 50,781 - - 152,342 50,781 50,781 50,781
'{8?.0?} . »765?,_584 » 8}7,725 56,46? . ?,288 . - 2,434,134 805,655 790,168 838,310
785,071 769,585 817,726 56,465 5,288 - - . - 2,434,134 805,655 790,169 838,310
785,071 769,585 817,726 56,465 5,288 - - - - 2,434,134 805,655 790,169 838,310

Total !
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TABLE 6.1b
SUMMARY OF DECOMMISSIONING COST ELEMENTS - SPENT FUEL MANAGEMENT COSTS
Palo Verde Nuclear Generating Station
(thousands of 2019 dollars)

Column Index - (B) (&} (D) (E) F G H) () @ X) @ [LoH] (N)
Shared Facilities
Stored S/G Sg;;::x:x Water Rec‘l‘;::n::lon Make-up Unie1® Unit2 @ Unit3 @
& Storage  Head & Reclamation Facility Evaporation  Water (Including (Including (Including
Unit 1 Unit 2 Unit 3 ISFSI Fac.  Storage Fac. Facility SupplyLine  Ponds Resevoir Total !’  allocations) allocations) allocations)
Report Reference App.C-1 App.C-2 App.C-3 | App.LL. App.G App. M App. H App. 1 App. d App. K
Work Category

Characterization and 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 Supphes - - - - - - - - - - - - - -
Insurance - . - 123 - - - - - - 123 41 41 41
LLRW Disposal 4,355 - - - - . - 4,355 1,452 1,452 1,452
Non-Craft Contractors - - - - - - -
Off-Site LLRW Processing - - - . . . . . . . R .
Other - - - 2,759 - - . - - - 2,759 920 920 920
Packaging - - - 396 - - - - - - 396 132 132 132
Process Liqud Waste - - - - .
Property Taxes - - - -
Regulatory / NRC - - - 602 - - - - - - 602 201 201 201
Removal - - - 6,905 - - - . - - 6,906 2,302 2,302 2,302
RV - - - .
RV Internals - - - - - - - - - - B - - .
Security - - - 281 - - . - - - 281 94 94 94
Shipping - - - 3,066 - - B - - - 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 - - - B - - - 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 Generators - - - - - - - B . . . . . N
Remedial Action Surveys - - - - - - . - . - _ R R .
Utihty Staff . - - 724 - - . - - - 724 241 241 241
Utility Transition Costs - - - - - - - - - - - - - -
To}gl i . 13,902 13,081 11,620 | 145,994 - - - - - - - }84.596 62,567 61,745 60,284
NRC License Termination - - - - - . - . - - o . . .
Spent Fuel Management 13,902 13,081 11,620 | 145,994 - - - - - - 184,696 - 62,567 61,745 60,284
Site Restoration - - - - - . . . R
Total ! 13,902 13,081 11,620 | 145,994 - . . - - . 184,596 62,567 61,745 60,284
TLG Services, Inc.
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TABLE 6.1c

SUMMARY OF DECOMMISSIONING COST ELEMENTS - SITE RESTORATION COSTS
Palo Verde Nuclear Generating Station
(thousands of 2019 dollars)

Column Index (A)

Unit1

B)

Unit 2

©)

Unit 3

(D)

E) F) (5] (H) O] &)}
Shared Facilities

ISFSI

Stored S/G
& Storage

Stored Rx
Closure Water
Head & Reclamation
Fac. Storage Fac.  Facility

Water
Reclamation
Facility
Supply Line

Make-up
Water
Resevoir

Evaporation
Ponds

Document A04-1761-001, Rev. 1
Section 6, Page 84 of 183

(K) 18] ™) N)

Unit1®  Unit2®  Unit3®
(Including (Including (Including

Total " allocations) allocations) allocations)

Report Reference App. C-1
Work Category

Characterization and License Termmation Surveys
Decon
DOC Staff -
Energy 505
GTCC DOE Disposal -
Health Physics Supplies -
Insurance
LLRW Disposal -
Non-Craft Contractors 941
Off-Site LLRW Proceseing .
Other 49
Packaging
Process Liquid Waste -
Property Taxes 693
Regulatory / NRC
Removal
RV
RV Internals
Security
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 Generators -
Remedial Action Surveys -
Utility Staff 9,222
Utility Transition Costs

36,473

6,628

App.C-2 App.C-3

403

9,222

403
3,508
693
58,912

6,528

24,385

App. L

App. G

App. M App. H App. 1 App. d App. K

- 238 73

719 719

45 43 3871 135

564 74 9,131 53,305 4,412

5,515 449

1,178 -

31 104 104 104

1,372 1372

1414 4,874

2,078 693 693 693
253,039 76,056

99,711

19,584 6,528 6,528

11,603 11,603 26,765

49,971

Total

NRC License Termnation
Spent Fuel Management

Site Restoration 54,411

Seall

52,667

52,657

94,934

94,934

609 117 11,027 54,024 5,089

609 117 11,027 54,024 5,069

338,856 - 100,029 98,275 140,552

338,856 100,029 98,275 140,652

Total 54,411

TLG Services, Inc.
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Notes for Tables 6.1, 6.1a, 6.1b and 6.1¢

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

TLG Services, Inc.
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7. REFERENCES
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NUREG/CR-3474, Pacific Northwest Laboratory for the Nuclear Regulatory
Commission. August 1984. [Open]

R.I. Smith, G.J. Konzek, W.E. Kennedy, Jr., "Technology, Safety and Costs of
Decommissioning a Reference Pressurized Water Reactor Power Station,"
NUREG/CR-0130 and addenda, Pacific Northwest Laboratory for the Nuclear
Regulatory Commission. June 1978. [Open Main Report] [Open Appendices]

H.D. Oak, et al.,, "Technology, Safety and Costs of Decommissioning a
Reference Boiling Water Reactor Power Station,” NUREG/CR-0672 and
addenda, Pacific Northwest Laboratory for the Nuclear Regulatory

Commission. June 1980. [Open Main Report] [Open Appendices]

"Microsoft Project Professional,” Microsoft Corporation, Redmond, WA.

“Atomic Energy Act of 1954,” (68 Stat. 919). [Open]
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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 1is
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 Services, 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-

TLG Services, Inc.
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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)

_ Regulation revisions required, several utilities
: submitting similar scenario Until NRC approves
- scenario, alternative remains unlikely.

'E Fuel storage restricts schedule reduction, savings
" are offset by cost of second shift operations.

Existing voids created by Evaporator Ponds and
* Water Make-up utilized for clean fill disposal,
: acceptable per Arizona Revised Statute.

Regulét{oﬁ revision féqui}ed; “on-site developi’nent o

i Further characterization should be performed to
i venfy extent of contamination.

. Savings less than 1% of total decommissioning cost ~
: assume Southwest Compact burial will be available.

{ Most feasible and easiest to adopt. Minimal risk with
i good record indicated at other utilities

" Cost savings are offset by delay In fue! storage pool

. decommissioning. $4.2 million savings offset by $3

- million additional cost due to lengthening of

. schedule caused by fuel storage delay Savings in
period not worth increase in schedule.

‘ Base estimate allocates $2.1 million (21,000 man-
: hours) for license and related document

: modifications. This 1s equal to several current utility
: allocations Including building modification cost of

: $1.1 million, base estimate allocates $3 2 million.

i No savings are indicated.

Comments

highly speculative, greatest potentials for savings
with highest risk.

‘Major cost impact, should be added to cost estimate. ’

On-site facility capital and operating cost (70%
reduction) is within 1% of off-site vendor cost. Due
to responsibilities assumed by vendor and potentiai
of achieving similar savings, recommend further
investigation New technologies yet to be proven
must be evaluated as they become available.

to utilize Barnwell. Recommend cost estimate to

Potential
Cost
; . impact/ TLG
- Alternative _ Category - Savings : Rec
1 :OnePieceVessellit ~ C - (35.2)
(2 ' Atternative Shift
" Schedule NC 3.0
'3 " Alternative Disposal |
! Site - Clean fill C (7.6) Yes
4 ¢ Alternative Burial Site- :
: On-site Part 61 C (220) Yes *
i Licensed LLW Facility
5 i 'Secondary-Side i~
Contamination B 20.7 Yes
(6 | On-Site Recycling )
-70% Vol. Reduction C (0.9) Yes *
: -80% Vol. Reduction (7.0)
::90% Vol. Reduction ~ ¢ i (5.5)
7 Weight-Based Burial B @7 o+
8 OA Assumes DOC C (18.5) Yes
i Responsibilities e
9 Pre-Planning NC (1.2)
10 | Fuel Building lsolaton : B : 0
Legend: * Further investigation required.
B = Cost Bounding C = Cost Reduction NC = Not Cost-Effective
TLG Services, Inc.
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APPENDIX B

SCHEDULE OF ANNUAL EXPENDITURES
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SCHEDULE OF ANNUAL EXPENDITURES

DECON, UNIT 1

(thousands, 2019 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total
2040 363 — 0 — 0l 0 0 363!
2041 619 0 0 o . ....0_ ___ e19
2042 619 0 0l o0 _ .. 619
2043 3,501 0 0] 0l 0 3,501
2044/ 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; 135,581
| 2047, 66,378 29,431/ 2,539, 27,795, 7,976 134,118
| 2048 65719 28558 2,515 27,402 7,941, 132,135
2049 51,766 12,858 2,004, 19,646 6,992 93,266!
2050 51,766 12,858 2,004; 19,646] 6,992 93,266
2051 35,021 9,492 1,347 15,448 6,030, 67,338
2052 5,167 210 0 4| 2,307, 7,688
2063 5,153 210 0 4 2,301, 7,667
2054 18624 116l 332 11 2,034 22,163
| 2055 14,691 9,198, 3050 2 603 24,800
i 2056 12,712 10,466, 268, 0, 3941 23,839;
2057, 382 315| 8 0 12 716]
2058-96 0 0 0 0 0 0!
2097 0 3,227 0 0. 29,260 32,486,
| Total . 482,769 133129 16889 121,378 99218 853,384

TLG Services, Inc.
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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 1,911 675 | 5,727 | 92,816
2047 65,827 29,184 3,415  33,993: 17,045 149,463 |

9048 69,354 30951, 2,545 _ 37,350 _ 8278] 148479’
. 2049, 56,0281 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 6,493 85,292
2052 29,444 | 7,675 ! 1,138, 12,361 | 5,268{ 55,886
| 2053 5,349, 262 | 0 4 2,174 | 7,789 '
‘ . 2054 18,699 1,180 332 11. 1,849 22071
2055 14,644 | 9156 305 2! 572 | 24,680,
2056 12,657 | 10,417 268 ol 394 23,735
2057 380 | 813 81 0 12 713
| 2058-96 | 0! 0} 0 0 0! 0
2097 0 3,227 0 0’ 29,260 | 32,486 -

I Total @ 453,299 134,816 | 16,117 140,435 90,656 835,323 |

TLG Services, Inc.
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TABLE B-3
SCHEDULE OF ANNUAL EXPENDITURES
DECON, UNIT 3
(thousands, 2019 dollars)
Equipment &
Year Labor Matenals Energy Burial Other Total
| 2047 12,324 227 , 271 2. 713! 13,538
| 2048 95,352} 12,959, 3566| 12,753 17,022 141,652
. 2049 69,361: 30,651 2,539 36513, _ 8114| 147,176,
2050 68,834 | 29,346 | 2,500 35,246 ; 8,004 143,930 !
2051 61,962 12,332 . 2,004 18,728 6,580 101,605 |
2052 62,131 12,366 | 2,010 18779 6598 101,884
2053. 59,856 12,041 1,909 18,368 | 6,398 | 98,573 |
2054 39,607 4,790 736 5,749 | 2,775 53,657 |
2055 26,058 15,556 3050 20 2127| 44,048 ‘
2056 . 24,033 17,866 | 268 0 2,229 44,395
2057 | 722 537 | 8 0 67 1,334 |
2058-96 | 0 0, 0 0] 0] 0]
2097 0} 3,227 0; 0 29,2601 32,486
| _Total 520,239 151,895 16117  146,141|  89,887| _ 924,279
TLG Services, Inc.
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TABLE B-4
SCHEDULE OF ANNUAL EXPENDITURES
STORED STEAM GENERATORS & STORAGE FACILITY
(thousands, 2019 dollars)
Equipment &

Year Labor Maternials Energy Burial Other Total
2045 399 196 0, 0 . 0 594
2046 | 3,371, 10,007 0, 12597 2,072] 28047

2047 ' 3371 10,007 0 12,597 i 2,072 | 28,047 |
2048 , O 0, 0 0] o0
2049 0 0 0 o ol o
2050 ! 0! 0! 0! 0/ 0] 0.
2051 0, Y 0 o 0! 0
2062 o, o 0, 0, o0 0,
‘ 2053 o0, . _ 0, _ 0 ___o0 . .0 0
2054 0 0] 0 0! 0 0]
| 2055 78 | 308 0 0 0 386’
[ Total | 72191 20518/ 0/ 25194 4,144 57,074
TLG Services, Inc.
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TABLE B-5
SCHEDULE OF ANNUAL EXPENDITURES
WATER RECLAMATION FACILITY
(thousands, 2019 dollars)

Equipment &

Year Labor Materials Energy Bunal Other Total
| 2047 | 16030 293 0 0! 0l 1,896 |
2048 . 809 65 | 0 0! 0l 874 |
| 2049 809, 65 : 0! 0 0] 874 |
| 2050 809 | 65 0 0 0 874 |
| 2051 809! 65 0 0. 0 _ 874!
2052 809 65 0 o 011 874
| 2053 - 809 . 65 0] 0, 0 874 |
2054 809 | 65, 0] . 0 0 874
2055 946’ 2,069 | 0| 0 0! 3,014 ‘
[ Total 8,208 2,819 | 0 0! S0 11,027)

TLG Services, Inc.
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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 | 0l 0, 0! 719
| 2048 | 6,981! 563 | 0] 0, 0 7,544 |
2049 6,981 .63 0. 0 0 7544
2050 - 69811 563, 0, _ 0 0 7544
[ 2051 6,981 563 | 0! 0, 0 7,544 |
| 2062 | 6,981 563 | 0] 0 0! 7,544 |
| 2053 6,981! 563 | 0 0 0, 7,544
| 2054 | 6,981, 563 0 0 0| 7544
' 2055 | 156 341 0] 0] 0 497
| Total 49,446 4,578 | 0 0 0l _ 54,024

TLG Services, Inc.
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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 - 12476 10195 0 0 07 22,670,
| 2046 o T 0 0 0 0
| 2047 0 0 0 0 ol 0
| 2048 . 2,998 2,998 0 _ 0 0 5,996
2049 2,998 2,998 0 1) 0 5,996
2050 2,998 2998 o 0 0, 5,996!
. 2051 2,998 2,998 0, 0 0 5,996
2052 2,998 2,998 0 0 0] 5,996!
2053 . 2998 298 0 0 o 599 .
2054 2,998 2,998 0 0 0 5,996
2055 684 684! 0 0! 0; 1,369
| Total . 34145 31,84 0 o 0o 66009

TLG Services, Inc.
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TABLE B-8
SCHEDULE OF ANNUAL EXPENDITURES
MAKE-UP WATER RESERVOIRS
(thousands, 2019 dollars)

Equipment &

Year Labor Materials Energy Bunial Other Total
. 2045 0] 0! 0 0 0] 0!
. 2046 0 0 0 0 0! 0!
. .2047_ 253 0. L0l ol .0y ____ 258
2048 333 33 0 0 0, 666
| 2049 333 333. 0 0! 0! 666 |
| 2050 333 | 333! 0 0 0 666 |
2051 333. 333! 0 0. 01 666,
| 2052 333, 3331 0 0! 0| 666 |
. 2053 333 333 0 0 0] 666
| 2054 333 333! 0 0 0| 666
| 2055 76 | 6 0] 0 ol 152
__Total |  2,661] 2408 - - -l 5069]

TLG Services, Inc.
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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 2,265 - - 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

TLG Services, Inc.
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TABLE B-9 (continued)

SCHEDULE OF ANNUAL EXPENDITURES

DECON, ISFSI
(thousands, 2019 dollars)
ISFSI Operations ISFS1
(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 2,265 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 2,265 2,255
2088 2,255 2,255
2089 2,255 2,265
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 | 121,440 [ 15848 | 8,706 | 145,994 |

TLG Services, Inc.
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SCHEDULE OF ANNUAL EXPENDITURES
STORED REACTOR CLOSURE HEADS & STORAGE FACILITY

{thousands, 2019 dollars)

Equipment &

Year Labor Materials Energy Bunal Other Total
2045 393 ! 293 | 0 0 0 686 |
2046 138 138’ 0, 1,024 1,014 | 2,314

2047 | 138! 138] 0. 1,024] 1,014 2,314
2048 N e o 0
2049 | o | ; 0

. 2050 2 % i 0,
. 2051 | ‘ F f B 0.
. 2052 | | | 0!
. 2053 2 i § f 0
' 2054 | 54: 3, 0 0 0 9
L2085 | 0 0l 0 0] L0 0]
|_Total | 723/ 606 | 0l 2,048 | 2,028 5405

TLG Services, Inc.
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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 ........cccoeriiiiieiiiicininceee e, 117
Palo Verde Nuclear Generating Station, Unit 3 .........cccooeieiiiiiiiiiiciieccieceeeceee e, 125

TLG Services, Inc.
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Table C-1
Palo Verde NGS Unit 1
DECON D issi Cost E
(Thousands of 2019 Dollars)
O Sie TCRW T Seent Fuel Site Borial Volumes Boriall Ttibty ano
Actraty Decon Removel Packaging Travsport Processing [Disposat  Other Total Total  Lic Term i avs o aca Processed Gomrrecror
Index Cost Cost C [ C Costs Cont Contingenc. Co n1s Coats Costs Cu Feet Cu Fort Cu Feet Cu Feet Wt LI
= — e AL R

PERIOD #¢ - Pre-Shutdown Early Plansing

Penod On Direct Decommmmioming Activitien

Period 0s Coltateral Conts

923 Subtotai Period Oa Colisteral Conta - - - - -

Period s Period Dependent Conta

Gad! Insurance - . . - -
0a42  Property taxes - - . .

0843 Plant energy budget - - -

Oas4 Utstity Steff Cont . 1616 242 1858 1858 - 20280
Ga 4 Subtotsl Period 0a Period Dependent Costa - - - 1616 242 1858 1,858 - 20 280
080 TOTAL PERIOD Oe COST - 1616 242 1858 1868 - 20 280
PERIOD 0b - Pre-Shutdown Preparations

Perod 0b Direct Decommuanioning Activitien
Ob11 Prepare preliminary decommuntioning cot 29 15 114 4 - - - . I, 300
Obi2  Notsfication of Cespation of Operations a
0513 Remove fuel & nouros matenal wn
0514 Nonfication of Permanent Defueling N

ob.16 Deactivate plant nyntemn & procens waste b
0516 Prepare and submit PSDAR 152 23 175 178 - - 2000
17 Review plant dwgs & apeca - 349 52 402 402 - - 4 600
0018  Perform detasled rad murvey a
19 Estimate by product tnventory - - 76 1 87 87 - - - 1000
0b 119 End product description . - W 1 87 87 - - - 1600
Ob11t  Detailedby product inventory - 29 % 14 14 - - 1300
05112  Dehne major work sequence 570 86 665 685 - - - 7500
05113 Perform SERand EA - . 236 35 M m - 3,100
05114  Prepare/oubmt Defueled Technical Speeifieations - - - 570 85 866 666 - - - 7800
0b116  Perform Swte Specific Cont Study - 180 87 437 7 - 5000
Ob116 Teradiated Fuel Plan . % 1 87 87 . 1,000
Activity Specibeations

Ob 1171 Plant & temporary facihtien . - . 374 56 430 187 43 - 4920
Ob1172 Plant aystema - - 37 41 364 228 16 - 4167
0b1173 NSSS Decontamunation Flush - - 8 6 44 4 500
01174 Reactor internals . - 539 81 620 620 - - - 7100
0Ob 1175 Reactor vensel . 494 2 568 668 - 6500
Ob 1176 Biologwal ahield - - 38 6 44 44 - - 500
0b 1177 Steam generstoes - - 237 36 273 m - 3120
0b§178 Raemforced concrote - 122 18 140 0 7 - . - 1600
0b1179 Main Turbine - - 30 6 % % - 400
0b 117 10 Main Condenners 30 s 3% 15 . - 400
0b 117 1i Plant atructures & buildings - - 237 36 273 136 136 - - - 3120
051 17 12 Waste menagement 349 52 402 402 - - . . . - 4600
05117 13 Facility & mite closeout - - 68 10 9 39 39 - - 900
Ob117  Total . 2874 434 3306 2,910 395 - - - . 31821
o1 Subtotat Period 0b Actwty Coats 565 833 6389 5994 . 396 - - 73127
Period Ob Coliateral Costa
ob3 Subtotal Period 0b Collaterel Coeta . . .
Period 0 Persod Dependent Conta
0b41  lnsurance - . . . .
Ob42  Property taxen . -
0b43  Plant energy budget -
Q544 Ubhity Staff Cont 4083 613 469 469 . 47906
Gb4 Subtotal Period Ob Period Dependent Coata . 4083 613 4696 4696 . - - 47908
00 TOTAL PERIOD 05 COST . . 2639 1445 11085 10 690 395 . 121032

TLG Seruveces, Inc.
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Table C-1
Palo Verde NGS Unit1
DECON D ing Cost Esti
{Thousands of 2018 Dollars)
OfSlte . LLAW Brlal Vol Burials iy an.
Activity Decon Traneport Processiog Duposal  Other Total Totat TRk s B T e GTCE Procsed  Ceatt Contractor
Tndox Activity Description Cost C chu Costs Coat Cost Costs __ Contingency _ Cost Coets C c- Peet  Cu Feet Cu.Feet Cu. Feet bs _ Manhours _Manboure
— ————-—a——A‘-——— e 2l R

PERIOD 1a - Shutdown through Transition
Period ia Dhrect Decomm:maioning Actintien

Planming & Site Preparstions

telt  Prepare dismantling sequence - - - 182 27 210 210 . - 2.400
tel2  Plant prep & temp avces - - - 3.400 510 3910 3910 . - - -

1213 Demgn water clean upsyntem . . 106 16 122 122 - - 1400
lal 4 Rigging/Cont. Catet Envipaltoolingletc - - . 2400 360 2760 2760 -

lath Procure caske/linere & containers - - - 3 14 107 107 - - 1230
181 Subtotal Period Ia Actvity Coata B - 6182 927 7109 7109 - - . 5030
Pertod 3a Additional Conta

1a21  Steff Traamtion - 39,281 5,892 46,173 46173 - . -

ia2 Subtotal Pertod 1a Additionsl Costa - - 9281 5892 45173 46173 . .

Period 1a Collateral Cota
123 Subtotal Peniod la Callsteral Conta - - - -

Period 1a Period Dependent Conts

141 insursnce - 3479 348 3827 3827 - .
1842 Property taxes . 333 33 166 366 - . . -

1543 Health physwcs aupplien - 513 - . 128 g4t 631 .

1244 Heavy cquipment rental . 546 - - - 82 28 628 . - -

1846 Disposal of DAW generated - " 10 8 7 16 46 610 12 190 20

1a46  Plant energy budget - 2124 349 2672 2672 - - -

147  NRC Feen . . . 1083 110 1,208 1208 . -

1a48  Emergency Planmng Feen . - - 1060 106 1156 1166 . . .

1249 Spent Fuel Pool O&M . 828 124 962 952 . .

12410 Secunty Staff Cost - - - 9522 1428 10951 10951 - . 173216
1ad1i  Unbty Staff Coat - - . - a1981 4797 38778 36778 . . - . - - 422240
124 Subtotsl Perod la Period Dependent Coata 1069 N 10 18 60614 7631 59223 57116 2107 610 12 190 2 595 456
lad TOTAL PERIOD 1a COST 1069 I 10 - 18 96078 14330 11506 109 309 2107 - 610 - 12 180 20 600 485

PERIOD 1b - Decommissioning Freparations
Period 15 Direct Decommiasionsng Activities

DetarledWork Procedures

1hE L1 Plant systems 360 Bt 414 an a1 . 4733
1b112 NSSSDecontamingtion Flush - % 1n 87 87 . 1000
1b113  Reactor ntomals B . 190 28 218 218 - - 2.600
16114  Remaung buildings . 103 5 s 29 88 - 1360
16116  CRD coohing amembly - % 3 87 87 - . . 1000
15116  CRD housngn & JC¥ tubes 6 n 81 87 1000
thi 7 lncore inatrumentation . 76 n 87 87 . 1000
16118  Reactor vesse! - B - 216 4 a7 nt - - - 3630
16119  Faclitycloseout - 91 1 106 52 . 62 - - - 1200
161110 Misaile ahields - - - 31 5 9 39 - - - . - . 450
161111 Bilogeal ehield - 91 14 106 105 - B - 1200
1b1112 Steam generstora - - 219 52 402 a0z - - 4600
1b1113 Renforced concrete B B B 76 1" a7 44 . 44 1 000
161114 Mamn Turbine B - - s 8 136 136 - 1660
161116 Man Condensera . - 119 18 136 - - 136 - - - 1660
11116 Auxihgrybuilding - - - 207 a1 239 216 - 23 2730
11117 Renctor bulding - - 207 31 239 216 . 24 - . 21730
1thil  Total - 2626 arw’ 2904 2368 546 - 13243
1b12  Decon pnmary loop 1047 - . 623 1670 1570 - - 1067

hi Subtotal Perod 1b Activity Coata 1087 B B 2526 902 4418 3928 . 646 - - 1 067 13243
Period ib Additional Coats

121  Spent Fuel Pool lnalation - - B 12326 1849 14174 1447 - - . -

1b22  Site Characterration - . B 5991 1797 7788 1788 - - . - 30 600 10852
b2 Subtotat Period 1b Additional Conts B 18316 3630 21963 21963 - 6 500 10862

TLG Services, Inc.
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Table C-1
Palo Verde NGS Unat 1
DECON D ioning Cost E
{Thousands of 2019 Dollars)
OHSne . LLRW NRC . Speni Fuel The Toceased Yorial Volumes ~Buralr
Activity Decon Removal Packaping Tranmsport Processng  Dispoesi Other Total Total Lic Term. Mabagewent Restorstion Vohu Clnzs Class 88 rocessed Craft
Index Actlvity Description Cﬂ Cont Ci Coets osts Costs Costs Con ngency Con Costa Czﬂ osts Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wi, Lbs. b
Penod ib Collsteral Costs
1631 Decan equipment 1026 . - - 164 1180 1180 - - .
1632  Staffrelocationexpenscs . - -
1133 Procesa decommisaioning water waate 70 42 61 90 k1 13 333 - 429 - 26 760 84
1634 Procoss decommissroning chemical fluah waate 4 126 318 7130 1,864 9490 9490 1329 - . 141637 249
1036 Small toof sllowance 1 - ] 2 2 - - -
1b36  Pipecutting equipment t 200 - 180 1380 1380 - - -
137 Deconrig 2093 344 2,107 2407 - -
b3 Subtotal Peniod 1b Collatersi Coata 3193 1201 166 438 1220 2672 14791 14791 - 129 1329 167397 332
Penod 1b Period Dependent Conta
1b11  Decon supphea 37 - 9 16 * - . -
1642 Insursnce . 1744 17 1919 1919 - - -
1h43  Propertytaxes 167 7 184 184 - - - -
1644 Health physics supplice 290 - 72 362 362 - . - -
1b45  Heavy equipment rental 271 1 318 316 - - -
1646 Disposal of DAW generated ) ) - 1 4 2 27 - 69 7183 12
1h47  Plant energy budget - 2330 319 2679 2679 -
1b48  NRCFees . 305 a1 16 33 - . .
1b49  Emergency Planaing Fees - 526 53 679 679 - - - .
16410 Spent Fuel Pool O&M . . 416 62 471 477 . . .
16411 Security Staff Coat - . - 4711 716 5490 5490 - . . -
thb412  Unhty Staff Coat . - 21234 3185 24419 24419 - - - -
154 Subtotsl Period 1b Pertod Dependent Costs 37 584 3 6 . "o 3149 174 36832 6116 1066 - 369 - - 7183 12
bo TOTAL PERIOD th 0OST 4276 1766 113 114 - 7231 62337 1183 78,0681 16,468 1066 546 8 1329 - 114680 31511
PERIOD 1 TOTALS 1276 2824 183 181 . 7249 148415 26165 189666 185 858 3163 546 1398 1329 186771 31881
PERIOD 3a- Large Component Removal
Period 2a Direct Decommuamonng Activities
Nuctesr Steam Supply System Removal
28111  ResctorCoolant Piping 142 137 30 37 . 387 210 913 943 1789 124 863 6464
25112  Pressunzer Quench Tank 7 1 1 - 44 - 18 81 8t - 201 . . 11081 375
28113  Renctor Coolsnt Pumpe & Motors 133 70 386 369 88 3% 2197 2197 10637 1108000 5,639
26114 Pressurizer a2 4 180 38 - 29 - 119 1039 1039 . 2879 - - 324870 2373
20116  Steam Generstors 210 3029 8030 1201 . 6762 - 3636 22769 22.769 49616 - - 4416357 46361
28116 CRDM#ICIaService Structure Removal 132 336 14 80 - 1,033 162 2457 2467 - - 8222 - - - 333,327 10981
28117  Reactor Veasal Internale 113 6767 19204 1018 - 8,190 511 14351 60143 50143 - - 2319 673 224 . 368 766 43.357
26118  Resctor Veasel 102 8117 3899 282 . 3621 511 9221 26363 26.363 - - 17963 . 1269628 43367
211 Tolk anz 18493 32414 1680 - 21161 1021 28312 106986 106 986 . - 93686 673 221 7,966 740 167,799
Removal of Major Equipment
2212 Mawn Turbine/Generator 119 . 18 137 - 137 . 3424
2313 Maw Condensers 1,281 1223 w09 . 1291 3776 19893 19 893 5676 1166 812 36411
Cancading Costa from Clean Butlding Demolstion
20141 Auwnhary Bukding 166 . 23 179 179 . . . 103
2a142  Contanment 08 6 170 170 - . 4270
28143  Man Steam Support Structure a - - [ 36 36 - . . - 21
25144  Rodwaste Buikding 164 . 26 188 188 - - - 2404
20146  Fuel Buding 70 . 10 80 80 . 632
2al4  Totals 829 124 963 963 . 8,883
Duposal of Plant Systema
2a161  Avxhary Feedwater (AF) 39 - - [3 % 46 - - 1309
28162  Auxthary Steam (AS) 1 . - 7 5 - 51 - - 1600
20163  Auxhar Steam (AS) RCA 1w 36 17 - 313 126 660 860 - 1569 - 100,889 3,888
20154 CT Makeup & Blowdown (T8) 18 3 2 - 37 - 11 2 74 . 186 11786 161
25166 Chemical Productson (CC) 17 - 2 19 19 - - 630
22156 Chloriae lnsection (C1) 66 . . . ] 61 - 84 . 1820
26157  Circulating Water (CW) 107 1 124 124 - - - 3645
23158 Condensste (CD) 191 - 29 219 . 219 6510
25169  Condensste Storage & Tranafer {CT) 248 33 17 - 307 146 719 79 - - 1642 . . 99006 6016
203 510 Condenser Awr Removal (AR) 39 - 6 6 . . 15 - 1316
281611 Deminerahzed Water (DW) 6t 10 73 3 - . . 2086
241512 DieselFuel Gl & Transfer (DF) 49 . - 7 56 - 56 1492
28 1513 Diesel Generator (DG} 58 - . 9 67 - 67 - 1862
201614 FW Heater Farsct Steam & Draws (ED) 142 - - - 6 508 508 . 14838
281615 Feedwater (FW) 93 - . - " 107 07 - - - 3094

TLG Services, Inc,

1y ant

Manhours

86 837
278,441
366 277

108372

1009 8567

100
625
953

1893
1,893
6469

£81J0 011 A384

MY HAxyg



8¢9

Palo Verde Nuclear Generating Station
Decommissioning Cost Analysis

Table C-1
Palo Verde NGS Unit 1
DECON D i ing Cost Esti
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Off-Site TLRW NRC Spent Fue) Site Processed Burial Voluraes Burial/ Utility and
Activity Decon Removsl Packaging Trapsport Procemsing Disposal Other Total Total Lic Term. Clane A Clasa ans C GTCC Processed Cralt Centewetor
Index Activity Description ng_‘ C: Casts it Costs Conts ontinge. Co: Co Costs Costa Cu Feet  Cu Feet Cu Feet Feet Ca.Feet t, Lhe lanhours _Manhours
Disposal of Plant Syatems (Continued)
281516 Feedwater #W) RCA 21 12 7 . 120 . < 209 209 - 656 41735 A41
2a 16 17 Generator Hydrogen & CO2 G H) 3 . - - o 3 3 - - 102 -
2a15 18 Generator Seal Ou SO) 7 - . . 1 8 8 . - 238
2a 1519 HVAC M Site Structures (HS) 16 - . - 2 18 . 18 - 630
281620 Lube Oit (LO) % - - - 3 42 42 . - - 1188
281621 Lube Oil Stor & Trans & Punficstion(0S) 32 - 5 36 - 36 . - . . 1038
231622 MamnSteam (SG) 33 - - - A 26R 268 - - - a032
241623 Men Steam (SG) RCA 04 37 20 972 . 123 647 647 1878 - 119916 2207
2a 1524 Main Turbine (MT) - 370 872 332 6127 - 1731 9133 9133 31043 - 1976 462 10 489
241626 Main Turbine Control Ot (CO) . 6 - - 1 § 6 - . - 176 .
281526 Secondary Chemical Control SO m - . 26 197 197 - 6637
281627 Stator Cooling (CE) 4 - 1 5 - . 139
28 1628 Steam Gen Feedwater Pump Turbme (FT) 184 2 3R 0 - 234 1,229 1,229 - - - 35% 226098 417
2a 1529 Turbine Cooling Water (TC) 140 - . - 21 151 - 161 - - - 4676
2a 1630 Turbine Steam Seal & Drain (GS) - 109 19 10 184 77 400 400 - °7 - 89 477 2731
2316  Totals - 3060 786 442 2170 2768 16226 13100 - 2126 41331 - 2636 358 92914
2a16  Seafiolding 1n suppart of decommismioning - 2995 18 10 193 800 1017 4017 - 978 - 2 169 33 763
221 Subtotal Period 28 Actrvity Coata 872 26779 34441 4832 - 42438 1021 36828 146211 143048 2263 201 470 673 224 14819070 332 194 6469
Penod 2a Collsteral Conta
2831 Process decommssioning water waste s - n 108 167 - 122 571 617 - 49 - - 44939 146
2232 Proceas decommuasioning chemical flush wamte . - - - - - - -
2a33 Small tool allowance 253 - 38 291 262 29 - -
223 Subtotsl Peniod 2a Callateral Costs 119 263 3 106 167 - 160 aa a3 29 149 . 44 939 146
Period 28 Period Dependent Costs
2841  Deconnupplies A - - 37 186 186 - -
2042 Ineurance - 1693 169 1,863 1863 - - .
2843  Property taxex - - 676 68 744 44
2844 Health physics supplies 2642 R 660 3302 3302 - -
2246  Heavyequipment rentst 4332 - - 650 1982 4982 - -
2346 Disposal of DAW generated . 10 100 184 - 72 467 467 . 6230 124603 203
2547  Plant enersy budget 4481 612 5164 5164 - -
2448 NRC Fees - B - . 1123 12 1236 1236 - - -
2849 Fmergency Plannming Fees - 1709 171 1,880 1880 -
28410  Spent Fuel Pool D&M - 1680 252 1,932 - 1932
234131 Remedial Actiona Surveys - - 2666 - 2666 2,666
22412 Secunty Staff Cost - 17471 2671 19764 19,764 - 309 462
20413 Utility Staff Cost - 70,663 10684 a1 147 a1 147 - - 914 120
204 Subtotal Perod 2a Penod Dependent Costs 148 974 to 100 184 101668 16.026 126199 121388 3812 6230 . 124603 20% 1223672
200 TOTAL PERIOD 2a COST 1140 34006 14624 5038 427719 102670 62013 272278 266176 sz 2202 208,449 613 224 - 14,988,510 332643 1229040
PERIOD 2 - Site Decontamination
Period 2b Direct Decommusmoning Activitien
Disposalof Plant Syatems
2b1 11  Chemical & Volume Control (CH t G668 2075 424 200 - 3865 2338 10619 10 619 - 19 442 1246.683 R0 047
2h 112  Chemical Wante (CM) 348 474 o6 a4 . 626 461 2007 2007 . 39 . - 201 601 18 804
2b113  Contenment Building (ZC) 1 0 o - 0 - 0 1 1 . - 2 18 16
2114  Cantanment Hydrogen Controt (HP) 92 17 8 - 149 - 63 329 329 - 748 - 48116 2164
2b116 Contsinment Leaknge Teat (CL) 30 12 T 136 - a4 229 220 - - 690 43834 812
25116  Contanment Purge (CP) 31 i 3 - 14 38 201 201 - 677 - 6,798 827
25117 Domestic Water (DS) . 109 . 16 126 126 - 3676
25118 Electncal (Clean) 088 - 148 1136 1136 - - - 30 827
2b119  Electrical (Clesn) RCA - 734 128 kL3 - 1447 - 870 2967 2987 - 7349 466 836 16 187
2b1110 Electncal (Contammated) 4260 430 215 . s 081 - 2419 12 465 12 466 - 26,799 . . 1638 961 97 166
261111 Essentai Chilled Water (EC) . 16 . 2 18 18 547
2b1112 Essential Chilled Water (ECYRCA . 168 27 t2 - 27 - 101 524 624 - - 1082 - - - 60,840 3797
2h1113 Essential Caoling Water (¥ W) 67 - 8 % 66 - . 1903
2b1 114 Essential Cooling Water (EW) RCA a3 6 “ - 264 - 92 479 479 - 1334 - B85 126 1997
261 116+ anentiol Spray Pond (SP) 287 . - 3 330 330 9855
2b1116 Fire Protection (FP) 106 . - - 16 122 122 . . 3645
251117 Fire Protection (FP) RCA 521 131 62 - 1162 - 44z 2014 2114 5785 971,672 12,008
2b 1118 Gsseous Radwaate (GR 220 13 14 - 266 - 127 669 669 1327 R6,626 5181 -
2b1119 HVAC Auxtliary Building (HA) - 409 266 14 2099 - 669 3646 3646 10,477 677 114 10,352
251120 HVAC Contsinment Buldmg (HC) - 421 162 4 1362 . 172 2 481 2481 - 6.829 439 260 9673
21121 HVAC Control Buildg (HJ) a8 - . . . 1 102 102 - . - anz

TLG Services, Inc
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Table C-1
Palo Verde NGS Unit 1
DECOND ing Cost Esti
(Thousands of 2619 Dollars)

OfSiee TLAW NRC Spent Fuel Site Proceseed Burial Volumes Buriai?

Activity Decon 13 Mwmegement  Restoration  Volume  CimeaA  ClassB  ClasaC  GTCC
index Activity Description Cont_ Coats_ Costs Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wi Ll

Dusponal of Plant Systema (Continued)
261122 HVAC - Dssel Generator Burlding (HD} 9 - i 10 10 - 296
251123 HVAC- Radwaste (HR) - 123 3 19 369 - 121 663 663 - - 1812 116.774 2861
263124 HVAC Turbne Building (HT) 166 . - . 2 190 - 190 . - . . §322 -
251126 Instrument & Service Air (IA) - 36 . 3 41 - 4 - - 1213
2h1126 Instrument & Servies Ar (1A) RCA - 78 ns 41 - 57 7 202 2022 3,734 . - - 244,352 14791
261127 LiqudRadwaste (LK) 51 3 106 Pt 206 &2 2894 2504 . 4638 201979 27,224
261128 Naormni Chilled Water (WC) - i - - 10 80 - 80 . - - 2362
251129 Normal Chilled Water (WC) RCA 199 ] 19 . 347 143 746 76 1147 - 112038 4662
2h130 Nuelear Cooling Water (NC) 53 - 8 61 . ] - - - 1746 .
2b1131 Nuclear Cooling Water (NC) - RCA - 473 28 na - 21 685 3601 3601 . - 10647 - §80829 11451
251132 Nuclear Sampling S ) . 226 2% i0 . 176 104 541 641 - - . 867 . 56 786 612t
251133 Only Waste & Nonradioaetive Wante W) . 562 43 35 . 663 31) 1619 1619 - 3292 . 210616 13291
261134 Plant Cooling Water (P W) 116 & 132 . 132 - - 1929
2b1136 Post Aceident Samphng . " 1 1 . 10 6 27 27 . - 50 . 3169 276
2b1136 Radution Momitorung (SQ) . 3z 4 2 - 14 I 89 89 167 - 10.820 82
261137 Radioactive Wante Dran (RD) 438 464 62 28 - 514 e 1971 1971 . 2591 165934 19,457
21138 Renctor Coolant RC) 16 171 17 ¢ - 18 - 8 112 12 - - 586 . . 38.217 4,404
2b 1130 Safety lsection (SI) 1669 576 283 6219 1819 9666 9666 . - - 26,194 . 1681 406 41185
251140 Servce Gases (GA} RCA 202 3 12 - 222 388 580 680 1097 - 71,633 4,164
251141 Sohd Radwnste (SR) 122 211 34 16 . 304 - 196 883 883 . 1,628 98,132 7907
2b11.42 DecomminsionngC rew Set-up 3428 . . 514 3942 - 3942 - . 83076
611 Totts 1034 20819 3035 1343 - 28 604 1380 70,766 61413 - 6364 143,437 . 9,194.956 669 826
12 1n support 3744 23 13 241 - 1000 5021 5021 . 1223 - 77698 42204
Decontamnation of Site Buildings
4131 Auxidary Bulding 549 361 6 9% - 631 - 644 2248 2248 - - 9861 . 488,398 22,059 .
26132 Contamment 1180 1730 29 182 . 6479 - 2492 11633 11,633 - 58640 . 2623131 67811
25133  Decontamination & Laundry Facihty 62 2% 16 1 106 - [ 218 278 629 37132 2123
26134 Holdup Tank & Pump House 343 316 7 2 466 - 378 1598 1698 . - 2283 149,929 16083
26136  Radwante Building 747 293 211 91 1386 - 828 3666 3866 - - 85661 522,790 22 190
25136  Refuehing Water Storage Tank 473 382 9 28 - 508 - 471 1942 1942 - - 249 . 163,942 21 092
2613 Totais 3364 3106 713 728 - 8677 - 4718 21266 21256 - 82669 1986921 161348
2b14  Propare/outmit License Termunation Plan - - an a7 358 e 4006
2646 Recesve NKC agprovalof termination plan a
21 Subtotal Perod 2b Activity Costs 6388 27.668 30 2,286 - 37323 R 19656 97401 21048 6364 227220 13 258 680 763377 4,056
Period 2b Addstianat Conts
zb21  Excavation of Undenground Services 1624 - - 39 %7 2.419 2419 - - 10228
262 Suttotal Period 2b Additiona] Costs 1624 - 339 457 2419 2419 . - 10228
Penod 2h Collaterat Costa
Zb31  Process decommiseoning water waste 287 182 263 - 391 . 209 1422 1422 1862 111707 363
2632 Proceas decommssioning chemicat flush wste 7 215 652 - 866 - 331 2.066 2066 . - 2291 244,381 429
2533 Small tool aliowance - 462 - - 69 531 621 - - . -
253 Suktotaf Period 2b Collaterat Costs 294 462 397 916 . 1246 - 06 4019 1019 . . 4188 56088 792
Period 2b Period-Dependent Coste
2641  Decon supphen 1821 . - 456 2276 2276 - - - - .
2h42  tneurance . . . - 2064 206 2270 2270 . .
2b43  Property taxes . - - 824 82 907 907 . . .
2b44  Healthpbymes supplies 4,829 - 1207 6036 6036 - - . -
2h46  Heavy cquipment rental - 6144 817 6,261 6261 . - .
2646 Disposalof DAW generated - - 186 170 - 33 - 122 02 792 - 10680 211696 s
2b47  Plant energy budget - . - - 4311 647 4968 4968 . - -
2648 NRC Feen - 1369 137 1606 1506 . -
2649 Simergency Planning Fees - . . 2082 208 22901 2201 - . . .
25410 Spent Fuel Pool OKM - - . 2,047 307 2364 2384 - - . .
26411 Liqud Radwaste Processing Equipment/Services - - 516 7 503 593 - - -
2h412  Remedual Actiona Surveys . 3114 314 3114 . . .
25413 Secunity Staff Cost - - - . 20933 3140 24072 24072 - - - 117,106
26414 Utiity Staff Cost - - 60408 9061 69469 69,469 . - - 806 328
24 Subtotat Period 2 Period-Dependent Coxts 1821 10273 186 170 33 97667 16468 126899 122 251 1646 - 10 880 211 595 346 1182433
20 TOTAL PERIOD 2b COST 8503 10027 1364 3370 . 3mss2 08317 3286 230738 219,739 4645 6364 241966 . . 13826 260 774742 1186629
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Table C-1
Palo Verde NGS Unit 1
DECOND ioning Cost Esti
(Thousands of 2019 Dollars)
oS LLRW WRC  Speot Fmel Site
Activity Removal Packsgiog Transport Processing Disposal Other Total Totat Lic Tern. Management Restoration
Index Activity Description Cost C Costa Costs Cot Coutingenc Co! Cosl osta ants
mycrcrpiol — >
PERIOD 24 - Decontamination Following Wet Frel Storage
Penod 2d Direct Decommisaioning Activities
241t Remove epent fuel racke 10 a 128 n @2 364 1663 1,663 - - 3515 22326 968
Diaposal of Plant Systems
2d12)  Flectncal Spent Fuel . 184 31 19 348 139 7 7 - 1766 112 166 4048
24122 Fuel Pool Cooling & Clesnup PO 9 393 138 67 1237 627 2866 2856 - G 201 399,088 13,370 -
24123  HVAC. Fuel Buitding (HF) 169 B 40 17 241 126 1216 - - 3736 240970 3820
2d124 Ssmtary Drewage & Treatment (ST) - 16 2 t] - 1t} - 677
2412 Totals 391 763 267 126 . 2,302 1010 1803 4,860 9 1706 2223 21816 .
Decontaminntion of Site Buildings
24131 Fuel Bulding 41 497 54 22 - 364 130 1776 1776 - 2,161 128216 22125
2413 Totals 41 193 54 22 364 430 1776 1776 - 2161 128 216 212%
2d14  eupport of 749 s 3 48 200 1004 1004 - 245 16640 8441 -
2d1 Subtotal Period 2d Actinity Conta 116 2026 443 188 - 3436 1994 8,202 5183 18 1617 1119304 53350
Penod 2d Additionsl Coste
2421 Operational Equipment 2 67 . L - 240 1239 1.239 - 11760 294 000 az
2d2 Subtotal Penod 2d Additional Coets . 2 61 - 11 240 1238 1239 . 1760 284 000 2
Period 2d Coltateral Coate
2d31 Procesn decommiamoning water waste T4 A7 [=] - w02 78 a7 370 - - 485 29 108 a5
2432 Process decommisnioning chemical flush waste 2 69 208 - 273 107 669 669 - - a2 17960 137
2433 Smalt ot allowance - B - - G 44 44 - -
2434 Decommismoning Equipment Disposition 99 56 1042 . 273 1476 1476 - . 5 2m 336079 17
2d3 Subtotal Portod 2d Collaterat Coats 7 B 218 3 . 1417 . 470 2648 2648 6507 443 147 318 .
Period 2d Period Dependent Costa
2441 Decon eupplies 15 - . 26 144 144 - -
2442 Inmurance - 400 40 110 140 - -
2443 Propenty taxen - 160 16 176 176 - -
2444 Health physiceaupplics 460 - ns 576 676 . . -
2446 Heavy equipment rontal 1085 - 168 121 1213 - -
2416 Diepoen! of DAW generated 29 27 49 19 13 13 - 1648 32963 64 -
2d47  Plantenergy budget - 446 67 512 stz - -
2d48 NRC Fees - 253 26 278 278 - - -
2449 Emergency Planning Fees . . - 404 40 444 444 -
24410 laquid Radwaste Proceseing Equipment/Seracen - . . - 200 a0 230 230 .
2d11)  Remedial Actione Surveys - 603 - 603 603
24412 Secunty Staff Cost - . 1440 216 1656 1656 - - 26 911
24413 Uity Staff Coet - - - 7231 1086 8316 8315 - 729
244 Subtotal Perrod 2d Perod Dependent Costs 115 1616 -] 27 49 11136 1840 147 1 267 454 1648 32 963 54 124 640
20 TOTAL PERIOD 2d COST a07 3678 701 16 5813 14,136 4644 27 700 27,238 Eee 19 37632 1889414 63.814 124640
PERIOD 2e¢ - Delay before License Termination
Penod 2e Direct Decommisaoning Activitiea
Penod 2e Additwnal Coste
221 Lacense Termination Survey Planning - - - - 842 263 1096 1095 . - - 4160
2e2 Subtatat Period 2e Additional Costa - - - 2 263 1096 1095 - - - 4 160
Period 2¢ Collateral Coste
3 Subtotat Perod 2e Collateral Conte - - -
Penod 2e Penod Dependent Costa
2e41  insurance - 2,073 207 2280 2280 - -
2e42  Property taxes . . 829 83 911 911 . . -
2643 Health phyeioe supphes 230 - 57 287 287 - - . .
2¢44  Disposstof DAW generated - ‘4 4 7 1 19 18 - - 248 4964 8
2645 Plant energy budget - . . - -
264G NRCFees - - . 622 62 684 684 - - .

TLG Services, Inc
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Table C-1
Palo Verde NGS Unit 1
DECOND igsioning Cost E
{Thousands of 2019 Dollars)

ORSite WRC . Spent Fuel EQ e aral Volomes Taral?

Actwvety Decoun Removal Packagiog  Transport Processng  Diep: Otber Total Total Lic Term. Management Restoration Volume Thss A ChassB Chanl TICC Processed Craft

fndex Activity Description Cost Cost Conts Costs Costs Costs  Conungency _ Costs Costs Costs Costs Cu Feet  Cu Feet Cu Feet Cu Feet Cu Peet Lbs
Perwod 2¢ Perwod Dependent Coets (Continued}
247  Emergency Planning Fees - - - - 1671 167 1838 1838 -
2e 48 Secunty Staff Cost - 7462 119 858t 8681 134293
2649 Utihty Staff Cost B . . 2919 48 3367 3367 - - - . 6181
24 Sublotal Period Ze Period Dependent Coata 230 ¢ 4 7 15676 2 17967 16119 1838 248 4,964 ) 170 474
20 TOTAL PERIOD 2e COST 230 4 ] 7 16417 2390 12062 17214 1838 248 4954 8 174634
PERIOD 2f - License Terounation
Period 2f Direct Decommussioning Activitie
211 ORISE confirmatory survey 170 81 221 22 - - -
2012 Terminate hicense a
21 Subtotal Perod 2f Actity Costa 170 51 P21} = - -
Period 2{ Additonal Coete
2021 Lienee Ternunation Survey - 2466 2640 11005 11006 187 642 2080
22 Subtotal Perrod 2f Additional Costa B 455 2640 11005 11006 - - 187642 2080
Perod 2f Collateral Costs
2{31  Staff relocation expensos - - -
3 Subtotal Peniod 2f Collateral Coots - . - -
Period 2f Perod-Dependent Costs
241 insurance - - 638 64 w01 ot - -
242 Property taxes - - 206 26 280 280 - - - -
2143 Heskhphyswes supplies - 879 - 210 1049 1048 - -
2044 Disposal of DAW generated 6 5 10 4 2 21 - B 324 6482 it
246 Plant energy budget - - . 5 ] 409 409 . - -
2046 NRCFees - 408 40 44 " -
2047 Secunty Staff Cost . 2295 344 2640 2640 . - 41310
2fd48 Utility Staff Cost 6004 901 6904 6,904 . . 77,906
204 Subtotal Penod 2 Penod Dependent Coata 839 6 5 0 2960 1641 12,461 1245t - 324 6482 n 119216
200 TOTAL PERIOD 2f COST 839 6 & 10 18 586 4,232 23677 23677 - 324 6482 187 652 121296
PERIOD 2 TOTALS 10,850 78,680 19 696 9,032 - 87491 247134 100463 873445 554042 10739 8664 488 607 673 7 30,716 720 1348 769 2836 138

PERIOD 3b - Site Restoratian
Period 3b Direct Decommumoning Actinties

Demohtion of Rematning Site Buildings

35111 Aumibary Bulding 1408 - 210 1614 1614 11,728
3b1i2 Chemical Infection Pump House 5 1 6 - 6 - 63
3b113  Condensate Storske Tank 108 16 124 124 - - 1787
35114 Contatnment 2618 - 393 200 301 - - - 25043
316 Control Burlding 648 . 97 746 - 45 - . - 9292
3116  Cooling Tower Electnicsl Equipment 18 - 2 18 - 18 - - 188 -
3b117  Cooling Towers - 1,085 - 163 1248 - 1248 - - 7343 -
3b118 Cormdor Buiding 68 - 10 % 8 - 922 -
35119 Decontamination & Laundry Facibity - a7 1 100 100 - - . - 588 -
3b1110 Diesel Genoeator Building 266 40 306 - 306 - 2158
3b 1111 Holdup Tank & Pump Houae - 37 - 6 42 - 42 - - - 266 -
3b 1112 Intake Structuce Canals, & Circ Tunnels 1361 - 208 1664 - 1664 - - - 3869 -
3b 1113 Main Steam Support Steuctore - 181 - - 27 209 - 209 - - 1700
b 1114 Mocellaneous Structures & Foundations 176 . 26 20 - 201 - - 1256 -
3b1416 Nuclear Service Spray Ponde 1091 . - 164 1266 1286 - . . 7166 -
3h 1116 Operationa Support Building " - - L) 135 136 - 1710 .
3b1117 Radwaste Building 1473 - 221 1694 1694 - - 21636 -
b 11i8 Refueling Water Storage Tank - 0 - - - 18 80 80 - - 452 -
3b 1119 Subsynchronous Resonance Protecton - 2 - . . [ 3 3 - . 30 -
3b 1120 Switchgear Burlding 24 1 28 28 - 322 -
351121 Teansformer Area 6 10 79 - - ] 447
351122 Turhine Budding - 1737 - . 261 1997 1997 - . 37106 -
351123 Turbine Building Pedestal 35678 837 4ns 4116 65426 -
3b 1124 Turbine Maintenance Faciity - ] . 2 1 17 - - 244
351126 Yard Tunneis 331 - 50 380 . 380 - - 5250 B
351126 Fuef Bulding 641 - 96 738 738 - - 6160 -
It Totale 17,197 - 2680 19777 - 19977 - 206,190 -

TLG Services, Inc.
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Palo Verde Nuclear Generating Station
Decommussioning Cost Analysis

Table C-1
Palo Verde NGS Unit 1

ing Cost Esti e

(Thousanda of 2018 Dollars)

Document T0L. 1761001, Rev 1
Appenduz C, Page 115 of 143

NRC e Burial Volumes
Activity Removai Packeging Transport Other Total Total  Lic Term Reatoration s C GICC
ludex Actlvity Description t Coat Costa Costs Coata ont Costs Coxts oste Feet Feet Wt Lbs Manhours

Sate Closeout Actvities

3b12  Grade & landecape aite 59 9 68 . 2] azs

313 Finat report to NRC 1 19 ] 86 - 1.560
31 Subtotal Peniod 3b Activity Costa 17,256 119 2,606 19981 ue 19848 206 516 1560
Period 3b AdditionaiCosts

321 Concrete Crushing 1133 3 170 1307 - a0 - 56508

3622 Construction Debns 40 6 46 %

b2 Subtotsl Period 3b Additionn] Costs 183 43 176 1389 1183 5 508

Period 3b Colaterat Costa

B31  Small tool aliowance 123 - 1] ) 141 - -

33 Subtotal Period 3bCollaterat Costs 122 - 18 141 - 28] -

Perod 3b Period Dependent Costs

341 Inaurance -

3b42  Property taxes - a0 63 633

3643 Heavy equipment rental 5669 . 850 6 =0 6 %0 -

3b44  Plantenergy budget 439 66 508 506

ab 46 Security Stafl Cost 5677 861 (3.2] 6528 - 102 164
346 Uniity Stalf Cost 8019 1,203 9222 9222 104200
X Subtotal Persod 3bPeriod Dependent Costs 5669 14,765 I@a 23468 23 468 - 206 363
b0 TOTAL PERIOD 3b COST 24 182 1492% 5838 44,843 w6 44306 212023 207 923
PERIOD 2c - Fuel Storage Operations'Shipping

Persod 3¢ Direct Decommusmoning Actwvitien

Puriod 3¢ Callateral Coeta

%3 Subtotal Period 3c Collaterat Coata - . -
Penod & Period Dependent Costs

34l Insurance . -
T 42 Property taxen

343 Plant energy budgot - -

344 Uulity Stalf Cost

x4 Subtotal Period 3c Period Dependent Costn . .

0 TOTAL PERIOD 3e COST . .

PERIOD 3d - GTCC shipping

Period 3d Direet Decommsioning Activities

Nudlear Steam Supply System Removal

3d111  Vemel & Internals GTC CDisposal 4462 32,486 32 486 4113 906 513

3d1t  Totals 1402 32486 32 486 . 4433 906,613

3d1 Subtotal Period 3d Actity Costa 4462 32486 32 486 4433 905 613

Period 3d Collsteral Costa

343 Subtotal Penod 3d Collateral Costs - .

Perod 3d Perrod Dependent Costs

3d41  Insursnce

3d42  Property taws - - .

3443 Plant energy budget - .

3d44 Utility Staff Cont

N Subtatal Peniod 3d Penad Dependent Casta -

349 TOTAL PERIOD 3d COST 4462 32 486 a2 486 4433 906 513

PERIOD 2 TOTALS 24 182 1426 10 287 1742 32623 44806 4433 906 513 212 @3 207 21
TOTAL COST TO DECOMMISSION 105 686 421730 138613 853384 785 071 54411 224 4433 31808000 1592713 4195 231

TLG Services, Inc
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Palo Verde Nuclear Generating Station
Decommissioning Cast Analysts

Table C-1
Palo Verde NGS Unit 1
DECON D issioning Cost Esti
{Thousands of 2019 Dollars)

Document T01-1761-001, Rev 1
Appendiz C, Poge 176 of 183

— S
[ X1 TLRW NRC Spent Fael . Site ensed Burial Volumes Bursal/ Dubty and
Activity Decon Removal Packaging Trabeport Processing Disposal  Other Total Total  Lic.Term  Management Restorstion  Volume  ClaisA v w & Procemed  Craft  Somiractor
Index Activaty Description Cost 9t Costs ts Coste Costa Costa Contngency Costs Costs Costa Costs Co Feet  Cu Feet Cu Feet Cu Feet Cu Feet Wi Lb, be

AL C ‘TO DECO T 0
TAL NRC LICENSE TERMINATION COST IS $2% OR.
PENT FUEL MANAGEMENT COST 81 63% OR
{ON.NUCLEAR DEMOLITION COST IS 6 88% OR.
'OTAL LOWLEVEL RADICACTIVE WASTE VOLUME BURIED (EXCLUDING GTCC)
'OTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED
TAL SCRAP METAL REMOVED

'OTAL CRAFT LABOR REQUIREMENTS

o}

$786,071 thoueands of 2019 doliars
$13.802 thousands of 2018 dollars
$54,411 thoueands of 2019 dollars
492,132 Cubic Feet
4433 Cubic Feet
61,844 Tono

1,682,713

End Notes

nfe - indicates that thia activity not charged as decommismiomng expenine
n - indwcaten that thin acti vity performed by decommismoning staff’

0. 1ndrcasen that thia vajuc 1s lesn than 0 § butia non zero

A cell contatming ~ - * indicaten a rero valve

TLG Services, Inc

iy 113 Van hours
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Palo Verde Nuclear Generating Station
Decommissioning Cost Analysis

Document T01.1761-001, Rev. |
Appendix C, Page 117 of 182

Table C-2
Palo Verde NGS Unit 2
DECON D issioning Cost Esti
(Thousands of 2019 Dollars)
Otesite . LLRW WRE Spent Fuel Tre Processed Bural7 Utiiity an
Activity Decon Removat ansport  Processing  Disposal  Other Total Total  Lic Term  Mwewgement Restoration  Volume aw A C C  GTCC  Proceseed Craft Gontraorer
Index Activity Description Lont Cost Co Costa Cosi Cos Costa CnnllnEMz Coata Costa Costs Casts Cu Feet  Cu Feet Cu Feet Cu Feet Cu Feet Wi, Lbs Manhours _ Manhours
PERIOD Ia . Shutdown through Transition
Period 1a Direct Decommuseioning Activities
1311 Prepare prehmmary decommisesantng cost 2 [ 19 19 . 566
1al2  Notfication of Ceasation of Operations a
1313 Remove fuel & source matersat nia
1814 Notification of Permanent Defueling a
1815 Desctivate plant eystems & process waste a
1816 Prepareand submit PSDAR 65 10 5 % - - - 866
1817 Review plant dwgs & specs . 150 22 172 12 - . 1969
1818 Perform detailedrad survey a
1a19  Estimate by product imventory - - 13 3 a7 ki . - . . . - - 428
In110  End product deserption . - 1 5 a7 kd . - - - 428
Ia 111 Detaited by product iaventory 2 [ 49 49 - 556
1a112  Define major work sequence - - 24 7 280 280 - . . 3,210
16113 Perform SERand FA - - - 101 15 16 16 - 1327
18114 Prepare/submit Defueled Techmeal Specifications . 244 17 280 280 . - - 3210
1a115  Perform Site-Specific Cost Study . 163 2 187 187 - - - 210
18116 Irradrated Fuel Plan . - . kil 5 a1 7 - . . 428
Actwity Specifications
1a 1171 Plant & temporary facibties - 160 % 184 166 18 - 2106
1a 1172 Plant aystems . 135 20 166 10 16 . 1,783
1a1173 NSSS Decontamination Flash - 16 2 19 19 . . 214
121174 Reactorsternals 231 % 265 265 - - 3039
1a 1175 Reactorveesel . . 211 32 243 24 - . 2782
181176 Buologieal shield . 16 2 19 19 - - 214
181177 Steam generators - 101 15 n 17 - . 1335
121174 Rewnforced concrete - . - 52 8 60 3 - 30 - . 685
109179 Mam Turbine . - 13 2 15 - 15 - . 1
16 117 10 Man Condensers - 13 2 15 - 15 17
12117 11 Plant structures & buildings . 101 15 n? 58 5 133
1a 117 12 Wastemanagement . 150 22 172 172 - - 1969
123 17 13 Faailuty & eute cloneout . - - 20 4 34 17 . 1 - - 385
13117 Totat 1230 184 144 1,245 169 - - 16,190
Planning & Site Preparations.
18118 Prepare demantiing sequence - - 78 12 %0 o0 1027
1a 19 Plant prep & temp svces - - 3,900 510 3910 3910 - - . - .
18120 Design water clean up aystem 6 7 52 52 - - 599
1a 121 Rigging/Cont. Cntrl Envipatoohiagletc - 2 200 %0 21760 2,760 - - . . -
18122 Procure cankafliners & contaimers - - 0 3 46 46 - - - - 526
181 Subtotal Period 1a Activity Costa 8,34 1250 9392 9424 169 - . - - 31451
Perod 1a Additions] Costs
1621 Staff Tranmbion - 0 201 5802 45173 45173 - - - - -
n2 Subtotal Period 1 Additions] Costs 39 281 5802 45173 5171 . - . . .
Period 1a Collatera! Costs
1a3 Suhitota! Perrod Ia Coltateral Costs . - . . . - - .
Period 1a Period Dependent Coets
1841 lnsursmoe - 2316 232 258 258 - . .
1842  Property taxes - . 222 22 244 244 . . .
1843 Health physica supphes 321 . 80 w0l 0 . - -
la44  Heavyequipment rentat 364 - 55 418 418 . - -
1848 Diaposalof DAW generated @ - 1 - 4 28 2 %6 - 7522 12
1846 Plantenergy budget . . 1,547 72 1779 1719 -
1847  NRCFees . - 502 50 52 552 - -
1848 EmergencyPlanning Fees . 769 77 845 . 845 - -
1249 Spent Fuel Pool O&M . 551 83 634 634 - - .
18410 SecurityStaff Cost . 6340 961 7291 7,291 - 115,418
13411 UnlityStaff Cost - . - 17000 255 19560 1935 . . - . . 220,871
184 Subtotal Period 1a Period Dependent Coats 685 [ - "o 20,246 4336 14290 12811 1,419 316 7522 12 345190
ta0 TOTAL PERIOD ta COST 685 [ - 1t 76868 114719 89055 87,407 1,479 169 376 - 7522 12 378641

TLG Services, Inc
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Palo Verde Nuclear Generating Statton Document T01-1761-001, Rev 1
Decommassioning Cost Analysie Appendix C, Page 118 of 183

Table C-2
Palo Verde NGS Unit 2
DECON D issioning Cost Esti
(Thousands of 2019 Dollars)

OlfSte . LLRW L3 Spent Foel Tiee Processed Borsel Volomes Buelal/ Gty 4o
Activity Decon Removal ging « Disposal Other Total Totsl Lic. Term  Mapagement Restoration Volkime ~ClaseA  Cham ¥ Clase ¢ GICC  Processed Cratt Gomrector
Index Activity Description Coat Cost Costa Costa Costs Cost: C“"‘E“z Costa Coata ch C&' Cu. Feet  Cu. Feet Cu Foot Cu Feet Cu Fﬁeﬁ Wi, Lba  Manhoues  Manboues

PERIOD 1b - Decommissioniog Preparstions

Perod 1b Darect Decomaussroning Activitres

Detasled Work Procedures

Thtil  Plantsystems - - 164 21 177 169 - 18 - 2026
1b112  NSSS Decontamination Flush - - - . 13 5 a7 17 - - - 428
15113  Reactor internala - 81 12 2 91 - - - 1070
thild  Remaingbuildingn a4 7 60 13 8 . - 678
1b116  CRD cookng assembly a3 6 17 37 - 428
1516 CRD houamgs & IC] tubes . - 13 5 a7 37 . - . 428
1117  Incore istramentation . - 3 3 37 37 - . . . - - . 428
16118  Reactorvesael . 118 18 136 136 . . . 1654
1b 119  Facihty closeout 39 6 45 22 22 - - - - 514
151110 Missile shaelds 16 2 17 17 - - - - - - 193
11111 Biologcal shield . 39 6 a5 5 - . . . - . . 514
161112 Steam generators 150 22 12 172 . . - . - - - 1969
1h1113  Remforcedooncrete 23 5 37 19 19 - - . - - 428
tb1114 MawnTurbine 5) 8 68 58 - - - 668
tb1116 Main Condensers - - - 51 8 68 68 - . - 668
151116 Auxlry bulding 89 ] 102 ] - 10 - 1168
151117 Reactor bwiding . . . 89 13 102 92 - 10 - - 1,168
Ibti Total - - . . . 1081 w62 123 1009 - 234 - . - 14 228
1512 Decon prionaryloop 1047 - - 623 1670 1670 . - - 1067 -
bl Subtotal Period 1b Actevity Costs 1,047 . 1,081 686 2813 2580 234 - 1,067 14228
Penod 1b Additionat Coets

121 Spent Fuel Poot lsclation - 8217 1223 9449 9448 - -

122 Site Characterization - 2662 769 3.330 3,330 - - - 13042 4640
b2 Subtotal Penod 1b Additional Costs . - . 10779 2001 12,780 12,780 . . - - 13042 4640
Period 1b Collateral Costa

1531 Decon oquipment 1,026 - - 154 1,180 1180 . . . - - -

1532 Staff relocation expenses - . . . .

1533 Process decommmnmoning water waste 74 . a4 64 - 95 . 7 362 352 - 463 . 27199 88 -
ib34  Process decommmeioning chemical Sush waste 1 - 126 78 - 7130 - 1864 9490 9490 - - - 1329 - - 141637 249 -
h36  Smalltoot allowance ) - . [ 2 2 - . - - - -
1636 Pipe cuttang equipment 1200 . . 180 180 1380 - - - - . - -
1637 Deconrig 2093 . a4 2407 2407 - - - - - - - -
b3 Subtotat Pertod b Coltatersi Conte 3,197 1201 169 142 7226 2676 14810 14810 453 1329 - 168 836 337

Penriod it Penod Dependent Coste

Th41  Decon supphes 2% 6 31 31 . - - - - . .
1542 lneurance . . - 1172 n7 1,280 1290 - - - . .
1643 Property taxes - - - 12 n 123 123 - . . . - - . -
1644 Heatth phy messupplees . 182 - . 46 28 228 . . - - - . .
1545 Heavyequipmentrental . 184 . 28 212 212 . - - - . -
1646 Dieposslof DAW generated . s 4 7 . 3 1 17 - 224 4488 7 -
1647 Plantenergy budget - - 1666 235 1801 1801 - . - - -
1548 NRCFees - 131 13 14 14 . . -
1549 Eerergency Planning Fees . - 388 k) 4 - 427 - - -
1b410  Spent Fuel Pool O&M - - 279 42 121 - 32 - . . . -
15411 Security Staff Cost - - 3209 481 3690 3690 - 58371
154312 Utihty Staf Coat . . 11064 1668 12713 12713 . - . 149298
b4 Subtotal Penvod 1b Perrod Dependent Coste 25 366 1 4 7181 2678 20,99 20,247 748 - 224 - 4488 7 207,669
B0 TOTAL PERIOD 1b CCBT 4268 1568 173 446 7232 29773 7941 51398 60,417 748 234 - 678 1329 - 173324 14,463 226538
PERIOD 1 TOTALS 4268 2262 179 461 7243 106639 19420 140454 137824 2227 03 - 1054 1,329 180 846 14,465 606,178
PERIOD 2a - Large Component Removal

Peniod 2a Direct Decommissoning Activities

Nuclear Steam Supply Syetem Removal

2a1l1  Reactor Coolant Piping 142 137 0 a 287 . 210 43 943 1789 - 124863 6464

2a112 Pressurier QuencbTank 8 7 3 1 44 - 18 84 84 - 201 - - 14 061 376

24113 Resctor Coalant Pumpe & Motors 131 k) 356 369 886 - 396 2497 2,197 10637 - - 1108.000 5539 100
2114  Pressurizer 12 41 480 58 239 . 149 1039 1039 - - . 2,879 - - 724 870 2,373 625
2a1 15  Stear Generators 210 3029 8070 1201 6.762 . 3536 22768 22769 - - 49616 1416 367 46 354 968

TLG Services, Inc
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Activity
Index

Decon
Coet

Nucl ear Stcam Supply System Removal (Continued)
2a1 16 CRDMwiCla/Service Structure Remaval
28117 Reactor Vessel Internale

28118  Reactor Vessal

230 Tolala

Removal of Mayor Equipment
2012 Main Turbine/Clenerator
2a13 Man Condensers

Cascading Coste from Ciean Building Demolition
23141  Auxihary Bulding

28142  Contsinment

20147 Msin Steam Support Structure
2a144 Radwaste Bulding

28145 Fuel Bullding

2al4 Totals

Dispoeal of Plant Systems

22151  Aunhary Feedwater (AF)

28152 Aunlary Steam (AS)

2a153  Aunhary Steam (AS) RCA

23154  CT Makeup & Blowdown (TB)
28155  Chemeal Production (CC)

2a1 56 Chlorine Injection (Cl)

2a157  Circulating Water (CW)

22158  Condensate (CD)

21159 Condensate Storage & Trannfer (CT
221510 Condenser Air Removal (AR}
221511 Demineralised Water (DW)
281612 Diesel Fuel Ol & Teansfor (DF)
221513 Diesel Generator (DG}

20 1 614 FW Heater Exract Steam & Drame (ED}
201515 Fecdwater (FW)

201516 Feedwater (FW) exRCA

261517 Generator Hydrogen & 002 (GH)
231518 Generstor Seal Oul (SO)

231519 HVAC Misc Site Structures (HS}
201520 Lube O (LO)

2a 1521 Lube Ol Stor & Trana & Punfication(OS)
241522 Main Steam (SG)

281523 MainSteam (S§G) RCA

241524 Man Turbine (i

281525 Main Turbine Control 01 (CO}
281526 Secondary Chemical Control (SCY
241527 Stator Cooling (CE)

2a 1528 Steam Gen Feedwater Pump Turbine (FT)
24 1529 Turbine Cooling Water (TC)
231530 Turbine Steam Seal & Drain (GS)
2815 Totals

216 Sealfe

in support of
2at Subtotal Penod 2a Activity Coate

Period 2a Collatera) Conta
an decommuasioning water waste
2532 Procesa decommiseioming chemical flush waete
20133 Smali tool al lowance
283 Subtotal Perad 2a Collatersl Coste

Perwod 2a Penod Dependent Coats
2241 Decon aupplies

2042 Insurance

2147 Propertytaxes

2344  Healthphysicaaupphes
2245  Heavy equipment rental
2046 Disposal of DAW genersted
2047 Plantenengy budget

28 4R NRC Feea

2349 Emergency Planning Fees

TLG Services, Inc.

132
m
102
372

130
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Table C-2
Palo Verde NGS Unit 2
DECON D issioning Cost Esti
{Thousands of 2019 Dollars)
DRSe LLRW NRC . Spent Fuel Site Processed ‘Burial Volumes Botial] Uthiity and
Removal Packaming Transport Procesming Disposal  Other Total Total  Lic Term. Management Restoration Volume iane 88 rocessed Bowtrwoier
Cost Coats Coata Costs Coste Costs _Contingency  Costs Costa Conts Ci Cu Feet Cu Feet Cu Feet Cu, Feet Cu. Feet Wt Lbs hour,
3% 414 a0 1013 . 62 2457 2,457 - - a2 - 33,327 10981
6757 19204 1018 8190 501 14361 50,143 50 143 - - 2,979 678 224 . %5756 13,157 1893
8117 3899 882 1621 51t 9221 26353 26 363 - - 17,963 - 1,269 528 4397 1,891
18495 32414 2,680 21160 1021 20242 105985 105 985 - . 93885 613 224 7,985,740 157,799 5469
19 . . 18 137 - 137 - - - 7424
1281 1223 609 12914 1776 19893 19,893 . 65575 - - 1,165,812 5411
15 - - 23 179 179 . - - - - 1303
408 6 170 470 . 4270
al . . 5 a6 6 . 274
168 - - 25 188 188 2404 .
0 - - - w0 80 80 . . 612
829 - . 124 954 953 . - 8883
39 - - - 6 5 - % - 1,300
44 - - 7 51 61 - . - 1,500 .
168 6 1 311 126 660 660 . 1569 - - 100 P89 2888
18 3 2 a7 14 74 74 . - 185 - - 11,785 1
i1 - - 2 19 19 . - . 60
56 . . - 8 64 . 64 . - . - 1820
107 - 16 124 - 124 . - . 3545 -
943 57 191 1521 . I8 6191 6,191 . . - 1,742 - - 1,135 825 24161
248 2 1 307 - 146 749 749 - - . 1542 99 006 6,046
kL3 . - 3 5 - 5 16
64 - 10 1 - - k] . - - 2086 -
9 . - . 1 56 - 56 - - 1,492
58 - . - . 9 67 - 67 - - 1462
2098 6% 59 6,637 2303 12047 12047 - 31668 - 2,140 957 51,602
82 155 97 1784 572 2900 2990 - - 9060 - 575 586 10,447
29 u 7 129 2 218 218 - 656 41,736 m
3 - 0 1 1 - 102 .
7 1 ] 8 - 236
16 - - 2 18 - 18 530
a6 - . 5 a2 - - I 1188
az - 5 % - 6 1,038
850 34 182 Az B 1L 5828 5828 . . 16,938 1081,291 20710
128 35 2 a7z 1z 687 687 - 1878 119,916 3203 -
310 572 132 6,127 [RATIIERY 5} 9131 - 3043 1976452 10,489
6 1 6 - G - 176
m - - 2 197 . 197 5637
1 1 5 - - 5 119 .
184 7 £} 701 24 1,229 1.229 . 2510 226 098 477
140 21 161 - 161 1675
109 19 10 184 B 7 400 400 927 - 59 477 2731
6416 2279 127 23,464 7800 41229 40207 - 1022 118,566 7569.015 171649
2995 18 10 193 so0 4017 4017 - 918 62 159 2761
30135 35935 5,660 sz 1021 40,860 172,214 171058 1159 278705 613 224 19,752,720 410929 5469
k] 115 m 133 628 628 814 - 48846 159
201 . 5 146 Fitd s
201 L 15 m 178 91 910 [ a4 18 946 159
. - a1 185 185 -
. 1,693 169 1,863 1,863 - -
. 676 I 744 144 -
3021 - 755 1776 277 - - .
1,332 660 4982 1992 .
- 137 125 229 90 581 591 - 788 186,054 263 .
. - . 4.48) 612 5164 5154 - -
- - - 7 i 812 812 - . . . .
- 1709 mo 1880 1880 . - . . .

€81J06113%ed
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Table C-2
Palo Verde NGS Unit 2
DECON Dx i ing Cost E
(Thousands of 2019 Dollars)
OfSite  LLEW NRC Spent F uel Site Processed Boria Volume Buriai/
Decon Removal Packaging Transport Processing Disposal  Other Total Total  Lic Term. Mwwwwenmnt  Restoration Volume Ciass A Class B Class C TCC Processed
Cost Cost Cost: Cos Co! Costs Costs _ Contingenc Costs osts Costs Casts Cu Feet Cu Peet Cu Feet Cu Feot Wt Lba
Pertod 2n Period-Dependent Coats (Continued)
23110 Spent Fuel Pool 0& M - 1,680 252 1032 - 1932 - - -
20411 Remedist Actiona Surveyn . 2555 2,555 2,555 - - -
22412 Secunty Staff Cont - 17640 2646 20286 20,2668 - B - - 318,747
20413 Utiity Staff Cost 71,889 10,783 B2672 82672 - - - . - 926 515
284 Subrotal Period 2a Period Dependent Coata 148 735 uw 125 229 103061 16367 127 420 123 608 amz - 2758 - 155 054 253 1,245,261
20 TOTAL PERIOD 2a COST 1151 37788 36151 5900 58,132 104,082 57,405 300,600 295603 3812 1,194 287271 a7y 224 19,956,620 411341 1250 730
PERIOD 2b - Site Decontanenation
Period 2b Direct Decommiamoning Activition
Dinposs! of Plant Syatema
25111 Chemueal & Volume Control (CH) 1658 2075 424 209 3,865 2488 10619 10619 - 19 442 - 1246683 80047
20112  Chemical Waste (CM) 248 474 6 N 625 - 41 2007 2007 . - 3149 - 201,501 18894
26113  Contanment Building 2C) 1 0 ° ] . ° 1 1 - - 2 - 118 15
26114 ContamnmentHydrogen Control (HP) 92 17 ] 19 ] 329 320 . 748 . 48116 2184
26115  Contanment Leaknge Tent (CL) 0 12 7 136 4 229 229 . . . 690 - 43831 812 -
2b116  ContammentPurge (CP) 2 n 6 104 Kl 201 201 - 677 - 36798 827 .
25117  DomesticWater (DS) - 109 - . 16 125 . 126 - . 3675
2118 Electried (Clean) 988 - - - 8 1136 . 1,180 . - 30827
26119 Electrieal (Clem) RCA ™ 128 78 1447 . 570 2957 2957 7318 - 166835 16 187
251110 Electacal (Contaminated) 1260 130 275 5081 2419 12465 12,465 - . 25 799 . 1638951 07 755
201111 Easential Chul led Water (EC) 16 - . 2 18 - 18 - - - 517
251112 Essential Chilled Water (EC) RCA 168 27 12 217 101 524 524 - 1082 59 840 1,797
251113 Fasential CodingW ater (EW) - 57 - 8 5 65 . 1903
251114 Easential Coohing Water (EW) RCA a % 14 264 . 0 4 479 - 1334 85125 1997 -
251115 Eseential Spray Pond (SP} 287 . B 330 330 . . . . 2,865
2b 111G Fire Protection (FP) 106 - - 16 122 122 - - . . 3615
261117 Fire Protection (PP) RCA - 627 331 62 LIz - 14z 2314 2314 - - 5785 371 572 12,003 -
251118 Gaseoun Radwate (GR} . 220 a2 1" 265 . 127 659 650 . 1327 - - 85625 518)
201119 HVAC Auxibary Burlding (HA} 509 255 14 2099 - 669 3516 3546 - - 10477 - - 677114 10352 -
261120 HVAC - Contsmment Bu ling (HC) 421 152 74 1362 - 12 2481 2481 - - 6,829 - 449,260 9873 -
261121 HVAC- Control Building (HJ) a8 13 102 102 - - - - . ane
251122 HVAC - Diese! Generntor Building (HD) 9 1 10 10 - . - 295 -
261123 HVAC Radwmte (HR) 123 5 19 59 127 667 663 - 1812 15774 2861
2h1124 HVAC Turbane BuiMing (HT) . 165 - £ 190 190 - 6922 -
251125 Instrument & Serviee Arr (1A) 35 - 5 43 41 - - 1213
251126 Inatrument & Service Air JA) RCA - 8 18 41 . 787 187 2022 2022 3734 244,352 14791
251127 Liquid Radwaste (LR) 451 7t 105 % 905 652 239 2894 - 4538 201979 27,224
201128 Normal Chilled Water (WC) 7 - - 10 80 80 . 2,362
251129 Normal Culled Water (WC) RCA . 199 38 19 317 - 143 46 46 - 1,747 112,038 4562
251130 Nulear Cooling Water (NC) 53 - 8 () 61 - 1746
251131 Nuwlear Coolng Water NC) RCA 4n 218 4 2111 685 3601 3601 . 10647 680 829 1451
201132 Nuclear Sampling (SS) 225 2% 10 176 - 104 541 511 867 56,786 5121
251133 Oily Wamte & Nonradsonctive Waste (OW) 552 66 a8 653 . N3 1619 1,619 az02 210616 1329
251144 Plant Cooling Water (PW) . 33 - 17 132 132 - - 3929
261135 Poat Acerdent Sampling . 1 1 1 10 - 5 27 27 B 60 . . 1169 275
2b 1196 Radiation Momtoring (SQ) . a2 1 2 34 17 2 8 - 167 - 10820 782
251137 Radioxtive Wante Dran (RD} 438 1464 62 28 . 514 - 73 197 19711 2591 165,994 19457
21138 Remtor Coolant (RC) 16 171 17 ¢ ne 83 2 412 58% 18217 1444 -
21139 Safety Injection (S1) 1659 576 283 . 5,219 1819 8556 95% - - 26194 . . - 1,683 10% 41385 -
251140 Service Geees (GA) RCA 202 33 12 222 m 580 580 . . 1097 - 71533 4164
251141 Sohd Radwate (SR} 122 211 34 16 104 196 883 883 - 1528 - 98132 7907
261142 Decommusoning Crew Set up . 3428 - 514 3942 . 3042 . . 81075 -
2611 Totala 3031 20 819 3035 1549 28504 13830 70766 64,413 6,354 143437 - 9194956 569 825
b1z n mupport of 34 23 13 241 1000 5021 5021 . - - 1223 77698 12204 -
Decontamnation of Site Busldings
26131 Auxibiary Bulding 549 361 66 9% 634 544 2248 2218 - - . 9,861 - - 188,308 22050
2132  Contanment 1,180 1730 269 82 5479 2402 11633 1,613 - - 58,640 - 2623131 67,811
25133 Holdup Tank & Pump House 343 315 7 2 465 378 1598 1,598 - - 2,288 . - 149 929 16,083
25124 Radwsete Bullding 747 203 211 91 1386 . A28 3,556 3556 . - . 8,651 . 522790 22,190
25135  RefueingWater Storae Tank 479 82 79 k) 508 471 o2 1942 - - 249 - 163,942 21082
213 Totdn 3292 1082 697 72 8412 . 4713 20978 20,978 81,930 3,948,180 149226

TLG Services, Inc
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Table C-2
Palo Verde NGS Unit 2
DECON D issioning Cost Esti
{Thousands of 2619 Dollars)
CltSie . LLAW NRC - Spemt Fael e cessed Firial VoTamee Boral/

Activity Decon Removal Packagiog Processmg  Disposal  Other Total Total  Lic. Term. Management Restoration  Volume aw nes aas T Processed Cratt

Inde: Cost Cost Costs Costs Costs _Contngency  Costs Costs Costs ote Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wt Lbs  Manhours
2614 Prepare/nubmst License Termination Plan - - - 133 20 153 163 - - - - - - - .
2515 Recewe NRC approval of termination plan x
21 Subtotsl Period 2b Actiwity Costs 5,326 27,645 3,755 2,218 37,218 133 19563 96918 90565 - §364 226691 13,220 840 761 254
Perwod 2b Addstional Costs
2621 Excavation of Underground Services 1624 - 339 167 2419 2419 . 10228
22 Subtotal Pertod 2b Additiona] Costa 1624 - - 339 67 2419 2419 - . . - 10228
Period zb Collateral Coste
2631 Process decommissioning water waste 286 181 262 . 390 298 a7 1417 - 1856 - 110 386 362
2632 Process decommussmning chemieal Rush waste 7 - 215 652 . 885 - 07 2066 2,066 - . 2292 244,381 429
2533 Small toa) aliowance 461 69 530 530 - . -
23 Subtotal Penod 2b Collateral Conts 293 461 3% 914 - 1,245 - 04 4013 4013 - - - 4150 - 355,767 91
Period 2b Period Dependent Casts
2641 Deconeupplies 1,833 . - 458 2202 2292 -
2642 lnsurance - . 2480 248 2728 2728 - . . .
2643 Property taxes - . - 990 99 1089 1,089 - - . - -
2544 Health physics supplies 5,056 - 1264 6319 6319 - - - .
2b45  Heavy equipment rental 6642 . 981 752 1,523 - .
2646  Disposal of DAW generated . 191 174 - 320 . 125 it a1l - - 10826 - 216529 353
2647 Plantenersy budget - . - 5,180 711 A957 5,957 - - - - . - -
2b48  NRC Fees - 1,080 108 1188 1188 - - . - - .
2549 Emergency Planning Feea - . 2502 280 2782 2752 - . - -
2h 410  Spent FuelPool 0&M . 2460 %9 282 - 2829 . - - - -
26411 Liquud Radwaste Processing Equipment/Services . . - - 619 93 712 12 - - - - .
26412 Remedial Actions Surveys . - 3741 3741 3741 - -
26413 Securtty Staff Cost . 25023 3153 28777 28,777 - - - - - - - -
25414 UnlityStaff Cost . . 72,583 10,887 83471 83471 - . - - - -
24 Sabtotal Perod 2b Perrod Dependent Costs 1,834 11697 191 174 320 116,659 19434 150,189 144 608 5581 - - 10826 216529 363
260 TOTAL PERIOD 2b COST 8,453 41326 441 3366 - 38783 11731 40,138 253540 241603 5,581 6354 241567 - . 13793 140 712626
PERIOD 2d - Decontanxnation Following Wet Fuel Storage
Period 2d Direct Decommmsioning Activities
2411 Remove spent fuel racks 310 n 128 37 - 592 - an4 1,553 1,663 - 3515 - 223325 968
Dinposal of Piant Systems
24121  Electrical SpentFuel . 184 a1 19 - 348 - 139 720 720 - 1766 . 112,166 4,048
24122 Fuel Pool Coohng& Cleanup (PC) 391 391 138 67 . 1237 . 621 2858 2855 . 6204 299,088 13370
24123 HVAC - Fuel Buikling (HF) 169 88 40 - 747 - 241 1276 1,276 3736 240 970 3820
24124  Samtary Drainage & Treatment (ST) . 16 2 19 - ] - - . - 577
2412 Totale 91 63 257 126 2.132 - 1010 4868 1850 19 11,706 - 52,223 21816
Decontamnation of Site Bustdings
24131 Fuel Building 414 493 54 22 264 430 1776 1776 - - - 2151 - 128216 22125
213 Totale Y 493 54 22 . 364 - 430 176 1776 . - 2151 128216 22125
2414 n support of 749 5 3 ) - 20 1004 1,004 - - 205 15540 8441
241 Subtotal Pertod 2d Activity Coata 1116 2025 443 188 3436 - 1954 9202 9183 19 - 17,617 1119304 53,350
Penod 2d Additional Coste
2d21 Operational Equipment N 21 67 . m . 240 1239 1239 - - 11,760 - 294 000 3z
22 Subtotal Period 2d Addstional Costs 21 67 - o1 . 240 1239 1239 - - 11760 . - 294 000 32
Period2d Collateral Costs
2831 Procese decomemissioning water waste ] . 47 68 102 . 8 370 370 - 8 . 29108 95
2432 Process decommussioning chermcal fush waste 2 - [ 208 213 . 107 559 659 - - 32 77960 137
2433 Smalt too allowance . 38 . . [ 4 44 - -
2434 Decommisewoning Equipment Diaposition - 99 56 1042 - 7 147 1476 - 5,200 - 136,079 147
23 Subtotal Period 2d Collateral Costa 77 a8 215 333 1417 - 4 2548 2548 6507 443147 378
Period 2d Period-Dependent Costs
2441 Decon supples 115 - - 29 44 144 - . . . .
2442 [neurance - - 400 40 440 140 - - -
2343 Property tanes - - 160 16 176 176 - - - -
2444 Health physics supphies - 460 . 115 516 5% - - - -
2445 Heavy equipment rental . 1055 188 1213 1213 - . - . - -

TLG Services, Inc

tality m

Manbours

1753

1753

451,051
967 642
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Palo Verde Nuclear Generating Station Document T01-1761-001, Rev. 1
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Table C-2
Palo Verde NGS Unit 2
DECON D issioning Cost Estimat,
(Thousands of 2019 Dollars)
OMSiee . LLRW RNC . ScentTuel Sie Frocemed A Volumen Bural!

Actvity Decon Removal ging  Tranaport g Dispoesl  Other Total Total Lic Term Managemwnt Restoration  Volume ) ann ans ocemsed Crafe

Index Activity Description Cont Cot Conta Costa Conts Costa Conts _ Contingency Costs Coatn Costs Costa Cu Feet  Cu Feet Cu.Feet Cu Feet Cu. Feet Maohours
Peniod 2d Period Dependent Coata (Continued)
2446 Diposal of DAW generated » 2 49 - 19 123 123 . 1648 . 32963 5 .
2447 Plant energy budget - - - 416 67 812 812 - -
2448  NRCFeen - - 166 1 182 182 . - - - -
2d49  Emergency Planming Feen 404 40 444 - 44 - .
20410  |iquid Radwaete Procesmng Equpment/Services - 200 30 230 2% . - - -
24411 Remedial Actiona Sueveyr - . - - 603 - 603 603 - - . -
24412  Security Staff Cost 1,440 216 1666 1656 - - - - 25 a
24413 Utiity Staff Cost . . . 7.2 1,086 8316 8,315 - - - - 98 729
24 Subtotal Period 2d Period Dependent Contr s 1616 29 2" 19 11088 1832 14618 1 144 - - 1648 - - 32963 54 124 640
240 TOTAL PERIOD 2d COST 1307 3618 707 615 5813 11048 4636 27604 27141 444 19 37832 1889414 63814 124,640
PERIOD 2e . Delay before License Ternunstion
Penod 2e Phrect Decommmaoning Activities
Period 2e Addstional Costa
221 Luense Termnation Survey Planning . - 842 263 1,09 1095 . . - . - 4160
22 Subtotal Periad 2e Additional Costa . - 842 263 1095 1095 - - - 4160
Penod 2e Collateral Caats
23 Subtotal Period Ze Collateral Conta . . . .
Perod 22 Period Dependent Conta
241 Ineursnce 1326 131 1458 1468 - - . - .
2042 Propertytazes - . 529 8 [ 582 - - - - .
2c43  Health phymes supphies 147 - 37 184 84 . . - -
244 Dhapoaat of DAW generated - 3 3 5 . 2 12 12 - . 158 . - - 3168 5 -
246  Plantenergy budget . . . . : . . .
2046  NRCPees - - - 360 36 394 394 - - . . . -
247  Emergency Planming Foen - - 926 2 107 . 1017 . - - -
248 Secunty Staff Cont - . . 4772 T8 6487 6487 . - - . . 86877
249  Utility Staff Cost . 1867 280 2147 2147 - - - - - 23136
24 Subtotal Period 2e Penod Dependent Coata - 147 3 3 6 917 1348 11,282 10,264 1017 158 . - 3.168 5 103,013
20 TOTAL PERIOD 2e COST . 147 3 3 6 10619 1601 12377 11369 1017 158 . . 3168 5 113,373
PERIOD 2¢- License Termination
Period 2f Direct Decommesmoning Activitien
2011 ORISE confirmatorysurvey . . 170 51 271 221 - . - - . -
2612 Terminate hoenve z
261 Subtotal Penod 2f Activaty Conta . - . - 170 53 221 2! - - - -
Period 2f Addational Coste
2621 Lacenme Termmation Survey - - - 8466 2640 11005 11005 - - . 187,642 2,080
262 Subtotal Period 2 Additional Costa - . . 8466 2640 11006 11006 - . 187 642 2080
Period 2 Collateral Coata
2031 Staffrelocationexpennes - - . - - . - - -
23 Subtotal Persod 2f Collateral Coata . . - - -
Period 2f Period Dependent Costa
2041 lneurance - . - - 638 64 101 01 . - -
2642 Propertytaxes - - - 25% 25 280 280 -
2043 Health phymca aupplien . &9 - - - 210 1049 1049 - .
2044 Daponal of DAW generated - € 5 10 - 4 2 24 - 324 - 6482 il
2046  Plant energy budget - - . 368 8 409 409 . - - - -
2046 NRCFeen . - 28 2 e 274 - - -
247 Secunty Staff Cost . - . 2,296 344 2640 2640 - - . . 41310
2(48  Utlity Staff Coat . 6004 901 6904 6904 . . 11906
a4 Subtotal Pentod 2f Peniod Dependent Costa - L=< [ K3 0 979 1626 12,282 12,282 - - 24 - 6482 n 119216
20 TOTAL PERIOD2(COST . :<J 6 5 - 10 18431 1216 23607 23607 - - a4 - - 6482 187 662 121296
PERIOD 2 TOTALS 10911 83679 41208 9889 - 102743 261311 107,896 617,636 599.216 10854 7666 666 853 513 224 . 36648820 1426438 3030284

TLG Services, Inc.
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DECON Decommissioning Cost Estimate

Table C-2
Palo Verde NGS Unit 2

(Thousands of 2018 Dollars)

Document T0J-1761-001, Rev. 1
Appendix C, Page 123 of 183

ORSlte . LLRW i1} Spent Fual STt Frocesecd DA Burtal?

Activity Decon Removal Packagiof  Transport Proceseing  Disposal  Other Toral Total Lic Term Managemeat Restoration  Volume ane s o roceased Craft

Index Activity Doscription Cost Cost Costs Cos Costs Coat, Cosf Contiagen, € Coate Costs Cu Feet Cu Feet Cu Feet Cu Feet Cu Feet Wi, Lbs.  Manbours
PERIOD 3b - Site Restoration
Period 3b Derect Decommuestoning Actwities
Demahition of Remaining Site Buildings
36111 Ausibary Bulding 1407 - - 210 1614 1614 - 1,728
1112  Chemcal njection Pump House 6 - - 1 [ . - [ - 63
36113  Condensate Storage Tank 108 - 16 124 124 - 1787
3b114 Containment 2618 - - 303 joil . ELE) 25043
3115  Control Building 648 - . 97 45 - - 745 - . 9,202
35116  Cooling Tower Electrical Equipment 16 2 18 18 - - 188
35117 Cooling Tawers 1085 163 1248 . 1248 - - . - 733
3b118  Comdor Building 68 . 10 7% 8 . - - 822
35119  Diesel Generator Budding 266 10 06 06 - . 2158
3b 1130 Holdup Tank & Pump House 7 . G 42 . - 42 . - . . . 266
ah 1118 Intake Structure, Cansla & Cire Tunneta 1350 203 1,554 - 1554 - 3,850
3h11 12 Maen Steam Support Structure 181 27 209 . - 209 . - - 1700
b1 13 Miscellaneous Structurea & Foundations 175 . . 26 201 . . 201 . - . - 1260
3b 1114 Nuclear Service Spray Ponds 1089 163 1252 - - 1262 - - - 7151
b 1115 Operations Support Butlding nr - 18 135 - 135 - - - . 1,720
3h1 116 Radwante Budding 1473 221 16M4 - 1,604 - - - - 21636
3b1 117 Refueling Water Storage Tank 70 - 10 80 80 452
3b 1118 Subsynchronous Resonance Protection 2 - 0 3 3 0
3h 1119 Switchgear Bullding 24 4 28 . 2 - - 122
31120 Tranaformer Area ] 10 9 7 - 447
3b 1121 Turbne Bullding 1,747 . 261 1997 1,997 - 106
301122 Turkne Budding Pedeatal 3578 - 53 4,116 4118 - 59,425
361123 Turbine Mawtenance Facdity 5 2 17 17 . 244
ab1124 Yard Tunnets 131 - 50 B0 @0 . - 5200
1525 Fuet Building 641 96 738 - 738 - - 6,150
W11 Totals 17,108 2566 19674 19,674 - - 205 587
Site Cloneout Activitica
112 Grade & landacape mec 5 9 68 8 - - s
313 Finel report to NRC 51 E 58 58 . - - . . 668
Inl Subtotat Pariod b Activity Costa 17167 1 2583 19800 58 - 19742 - - 205913 668
Period b Additional Coata
3b2}  Concrete Crushing 1121 k) 169 1,202 - 1202 - . 5446
322 Conatruction Debria - - 40 6 46 - 46 . -
b2 Subtatal Period 3b Additional Conts 1121 - il [EL N ) . 1338 - - 5446
Peniod 3b Collateral Costa
3631 Small tool allowanoe 122 - . 18 140 140 . .
b3 Subtota) Period b Coilateral Costx 122 . 18 140 . 140 .
Period 3b Period Dependent Conts
3541 insurance . - . .
3542 Property taxes 630 63 693 693 -
3543 Hesvy equipment rental 5,669 - - . 850 6520 . 6520 - . .
144 Plant encrqy budget 439 6 505 505
345 Security Staff Coat 5677 B5L 6528 6528 - . - 102164
354G Uty Staff Cost . 8019 1203 9222 9,222 104 200
b4 Subtotal Persod 3b Period Dependent Coats 5660 14765 3034 23468 21468 - . 206 363
abo TOT AL PERIOD 35 COS T 24,078 - . 14,859 5800 44,147 58 44689 - . 211 358 207 031

PERIOD 3¢ - Fue) Storage Operations/Shippiag
Period % Direct Decommuaioning Activatier

Period 3¢ Coliatern! Coata
33 Subtatal Period 3c Collateral Conta

TLG Services, Inc.
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Table C-2
Palo Verde NGS Unit 2
DECON Decommussioning Cost Estimate
(Thouaande of 2019 Dollars)
OffSite . LLRW. NRC Speat Fuel Site Froccesed ‘Burial Volumes GOy
Activity Decon Removal Packaging Traosport Processing  Disposal  Otber Total Total Lic Term Mwrwgeroent  Restoration  Volume s aue m Processed  Craft
Activity ipti Cost Cost Costa Coet. Cor Costs Costs _ Contingency _ Coats Corte Coate Costs Cu. Feet  Cu Feet Cu Feet Cu Feet Cu Feet Wt Lbe Mankoura

Perwod 3c Perwod Dependent Costa
k4l Inaurance

3cd2 Property taxes - - - .

%43  Plant energy budget . R . R

344 Utility Staff Cost - - - - N - .

34 Subtotat Period 3¢ Penod-Dependent Coata - - - - -

30 TOTAL PFRIOD 3¢ COST
PERIOD 3d - GTCC ehipping

Period 2d Mhrect Decommisnioning Activities

Nuclesr Steam Suppty Syatem Removal
34111 Vemael & Internala GTCC Dispnal 2,681 25442 4462 32486 92,486 - 4433 905518 -
3411 Totals - 2,581 25443 4482 32486 32,486 4433 905513

3d1 Subtotal Period 3d Activity C oets - 2.581 26,443 - 4462 12,486 32 486 - - 4,433 906 513 -

Period 34 Collaterl Coeta

3d3 Subtotal Period 3d Collateral Costs - . - . . . . .

Period 3 Penod Dependent Conta

3d41  Tnewrance - . . . _ . .

3342 Property taxes ) ) ! .
3443 Plant energy budget - - . . . ) . . .

3344 Utlity Staff Cost . . . . B . ) : B . .
3d¢ Subtotal Pensod 3 Pertod Dependent Coats - . . . . . .
340 TOTAL PERIOD 33 COST - . 2,681 - 26,443 - 4462 32486 12486 . 4433 905 611 .

PERIOD 8 TOTALS - 24079 2,581 - 25443 14 859 1027 77,233 32 545 44,689 - 4433 905 513 211358 207031
TOTAL COST TO DECOMMISSION 15,179 1000 43,968 10,340 136,420 182.808 137687 815,323 760 685 13,081 52681 . 567,906 2002 224 4433 16735180 1651261 3842 49¢

“TTEIE303" thousanda of 2018 dollare

AL NRC LICENSE TERMINATION COST 1S 82 13% OR $769,685 thousapde of 2018 dollare

2%

PENT FUEL MANAGEMENT COST 181 67% OR $13.081 thousande of 2019 doltare
[NON-NUCLEAR DEMOLITION COST 1S 6 3% OR $52,657 thousands of 2019 dollars
'AL LOWLEVEL RAMOACTIVE WASTE VOLUME BURIED {EXCLUDING GTCC) 570,133 Cubic Feet

AL GREATER THAN CLASS C RADWASTE VOLUME GENERATED 4,433 Cubic Feet

53,046 Tooa

1,651,261 Man-hours

'AL SCRAP METAL REMOVED-

End Notea
/s indicates that this sctivity ot charged as decommusescmngexpense

& 1ndicates that thin activity performed by decommismioming ataff
O - indicates that thiz value is tess than 0 6 but s non 7ero0
Acellcontaiming " indxcates o zero value

TLG Services, Inc
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Table C-3
Palo Verde NGS Unit 3

Document T01-1761-001, Rev 1
Appendix C, Page 125 of 183

DECON D i ing Cost Esti
(Thousands of 2018 Dollars)
O Site TLRW NRC Spent Fuel Site Processed Burial Volumes Burial/ tility and
Activity Decon Removal Packaging Tramsport Processing  Disposal  Other Total Total Lic.Term. Mwmegememt Restoration  Volume ~CiassA  ClassB  ClassC  GICC  Processed Craht Sewtrwetor
Index Activity Description Cost Coat Costs Costs Costs Costs Costs _ Contingency _ Costs Costs Costs Cost Cu Fret  CuFeet Cu Feet Cu Feet Cu Feet Wt Lbs _ Manhours inhours
PERIOD 1a - Shutdown through Transition
Penod 1a Direct Decommiamoning Activties
1a 1.l Prepare preliminary decommueatoning cont - - 12 8 49 19 - - 556
lal2 Notificationof Cesration of Operations a
tal3  Remove fuel & rource materal nis
lal4 Notification of Permanent Defueling A
1a15  Descuvate plant ayateme & proccen waste a
1216 Prepsre and aubmit PSDAR - 66 10 75 75 - - - . . . . 856
1217 Reviewplantdwgs & spece - 150 22 172 172 - - - 1969
1a18  Perform detasled rad aurvey a
1a19  Eatsmate by product inventory - . a3 5 37 a7 - - - . . 428
18110 End product description . - 2a 5 37 37 - . - - - 428
1a 111 Detarled by product inventary . . . 42 [ 49 9 . 556
14112 Define magor work sequence 244 7 280 280 - . . - 1210
18113 Perform SER and EA - 10 15 116 16 . - - 1,327
1a114  Preparelsubmit Defueled Techmeal Spetifiestiona - - . . 284 37 280 280 . . - - - - - 3210
1a 115  Perform Site-Specific Cont Study . . - . 163 24 187 187 . - - - - 2140
18 116 Prepareloubmit Irradiated Fuel Management Plan . - - . 21 5 a7 n - - - - - . - 428
Actiity Specsfications
1al171 Plant & temporary factlities - 169 24 184 166 18 . - 2106
1a 1172 Plantaystems - 135 20 156 140 - 16 - 1783
1a 1173 NSSS Decontamination Fluvah - - - - 16 2 19 9 - - . - 214
18 1174 Reactor internala . - 231 2 25 265 - - 039
18 1175 Reactor vemcl . - 211 32 243 241 - - - - - 2,782
141176  Buologicalshield . . 16 2 19 1 - - - - 214
181177 Steam generator - 181 15 n7 17 . - - - . 1335
1a1178 Reinforced concrete - . . 52 8 60 10 - 30 - - 685
181179 Main Turbine . 13 2 15 - 15 . - 171
1a 117 10 Mawn Condenern . - 13 2 15 . 15 - - 171
12 1 1711 Plant structures & buitdings - 16) 15 17 58 68 - 1335
1n 117 12 Waete management . - - 158 22 172 172 - - - 1,969
18 117 13 Facility & rtecloseout . - - 29 4 34 17 1 . - - 85
18117 Total - - . 1240 184 La1s 1285 169 . - - 16 190
Pianning & Site Preparationa
18118  Prepare dumantiing sequence - . 78 12 90 90 . - 1027
1al 19 Plantprep & temp svce - 2400 510 3910 30 -
12120 Demgn water clean up ayatem - - 46 7 52 52 - - - 599
1a121  Riggna/Cont Catrl Envipsitoolingletc. - 2400 360 2760 2,760 - .
12122 Procurecaskafliners & containern . - - 40 6 4 6 . - . 526
lal Subtotal Period 1a Activity Coata . - - 341 1250 9892 9424 169 - - - - 13,451
Period 1a Additional Costa
jazl  StaffTranation - - - 39281 5802 45173 45113 - - - .
1n2 Subtotsl Period 1a Additronal Coate . 19,281 5892 45171 45171 - . - .
Period 1s Collateral Conta
3 Subtotal Period 14 Collateral Conta . . . . . . .
Penod 1a Period.Dependent Coata
1as1  Ineerance - - 2116 22 2548 2548 - - . .
1ad2  Property taxen . - - . 222 22 244 244 - .
1843 Health phymcssupplies 321 - - 80 401 401 - - .
1a44  Heavy equipment rentsl 364 - 55 a8 a8 . - - -
1845  Dinposal of DAW generated 7 6 . u 4 2 28 - 176 7522 12
1846 Plantenergy budget - . 1547 2z 1779 1779 - - .
1a47  NRC Feea - . . - 3n a7 408 408 - .
ln48  Emergency Planaing Fees . - . . 769 7 845 848 .
1ad49  Spent Fuel Pool O&M - - . 551 83 §34 - 634 - -
1a410  Securty Staff Cont - 6310 951 7291 7201 - . - - 135318
1a4 11 Utiity Staff Coat - 17000 2550 19,560 19550 - - - . 220871
la4 Subtotal Period 1a Period Dependent Coats 685 7 6 . w2918 4323 34,146 32667 1479 - 76 . 1522 12 35 190
tag TOTAL PERIOD 13 COST 685 7 6 - no 76137 1466 88931t 87261 1479 169 - a76 - . 7522 12 378 641
PERIOD 1b - Decorumissioning Preparations
Period 1b Direct Decommmatoning Activitien
Detatled Work Proceduren
16111  Planteystems - 154 2 171 159 18 - - . 2026
1112  NSSS Decontamination Fluah 13 5 ar 31 - - 2
15113 Reactor mternals - - . 8t 2 91 53 - 1670
1114 Remaming buldings - - m T 50 13 a8 - - 578
16115  CRD coohng ansembly . - £ 5 a7 17 . - - . . - 428
16116  CRD housngs & ICI tuben . - 3 5 a7 a7 - . - - 428
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Table C-3
Palo Verde NGS Unit 3
DECON D issioning Cost Esti
{Thouezands of 2019 Dollare)
oW LLRW Spent Fael Siee Processed Burial Volumes Burial/ Utihty and
Activity Decon Removal Packaging Transport Processing  Disposal  Other Total Total Lic. Term. Muwmrgemwent Restorstion  Volume Claes aes C TCC Cratt
Index Activity Description Cost Cost Costs Costs Costa Costa Costs _Contingency _Cost Costs Costs Costs Cu Feet  Cu Feet Cu Feet Cu Feet CuFeet We Lbs _ Manhours Manhours
Detaled Work Proceduren (Continued)
15117 Incorematrumentstion - - - a3 5 ki 37 - 428
15118  Reactar vessel B . - 118 18 136 136 - 1554
16119  Faahitycloaeout - - - 19 [3 45 22 22 - 514
11110 Mmaleshelda . . . - 15 2 11 " . 193
161111 Biotomeat shield B . - 39 8 15 45 - 514
1b11)2 Steam generstor - - - 150 22 172 172 - - 1969
161113 Remforeed concrete . - - - 13 5 37 19 9 128
1114 Man Tusbine - . - 51 8 58 - 58 668
11115 Man Condense - 51 8 8 58 - - 668
1B 1116 Auxihsry buiding 89 13 102 92 - 10 - - - 1168
1b 1117 Reactor building 89 13 102 92 - 10 - V168
111 Toral 1081 %2 1243 1009 234 - - - - 14228
b1z Deconprimary loop 1047 523 1,570 1570 - - - 1067
11 Subtotal Period Jb Actimty Coata 1047 . . 1 08) 686 2813 2580 - 234 - - - - 1067 14228
Penad 1 Additional Coata
2 Spent Fuel Pool Trolntion . 8217 1233 9449 9449 - .
1522 Site Charactervzation 2,562 69 3330 3130 - - - 13042 4610
b2 Subtotal Period 1b Additionsl Costa 10179 2001 12780 12780 - - - - . 13042 4,640
Peniad 1b Collaters) Contn
131 Decon equipment 1026 - - 154 1,180 1,180 - - - - -
1632 Staff relocation expensea - - - . . -
1533 Procem decommipoming water waate 74 44 G4 . % 7% 352 152 . 453 271 88
1634 Procenn decommisaioming chemical flush waate 4 - 125 178 - 7,130 . 1854 9,490 9490 . - - - 1329 141637 249
16135 Smalltoo) atllowance 1 - - 0 2 2 - . - N
136 Pipe culting equipment 1,200 - 180 1,380 1980 N - - -
137 Deconng 2093 34 2407 2407 - - - -
153 Subtatat Period 1b Collaters) Conta 3197 1,201 169 442 . 7225 2576 14810 14810 - st 1320 . . 168436 Y] -
Penod 1b Penod Dependent Conta
141 Deconsupplien 2 - - . § ] 31 - . -
1542 nsurance - . . 1172 "nmo 1200 1290 - -
1543 Property taxen . - . . - nz n 123 123 - - -
144 Heslth physics cupplien . 162 - . . . 16 228 228 - -
1b45 Heavy equipment renta] . 184 - - - 28 212 212 - -
1646 Dinporslof DAW genersted . 1 4 7 3 17 17 - - 224 1488 7
1b47  Plantenergy budget - - 1,566 205 1801 1,801
1b48  NRCFeen - - - . . . 95 10 105 105 - . - -
1649 Emergency Planning Feea - - . 388 39 127 421 - -
15410 Spent Fuel Pool O&M . - - - 279 42 21 21 - - - -
1b411  Security Staff Cont - - 3209 181 3,600 3650 - - . - 58,471
15412 Utility Staff Coat - - . . 11,054 1658 12,713 12,713 . - - - 149 208
b4 Subtots) Period 1b Period Dependent Conta % 60 1 4 < 7 1787 2675 20956 20,208 48 - 224 4488 7 207 669
10 TOTAL PERIOD 1b COST 1208 1568 173 415 1232 2973 7938 51159 50378 48 23 618 1.329 173324 11453 226 538
PERIOD 1 TOTALS 4,268 2252 119 451 7240 106473 19404 140271 137,642 2221 403 1054 1329 180,846 14465 605178
PERIOD 2a - Large Component Remaval
Period 28 Direct Decammisamoning Activities
Nuctear Steam Supply Syetem Removal
25111  Reactor Coolant Piping 142 137 kX . 387 . 210 943 943 1789 - 124 853 £64
28112  Pressurizer Quench Tank 8 7 4 49 18 84 84 - 201 - - - 14,051 375
22113 Reactor Coolant Pumps & Motorn 133 0 355 59 . 885 39% 2,97 2197 - 10637 - - 1108 000 5539 100
20114  Pressunzer az 4 480 9 - 29 M9 1,030 1,039 - 2879 - - 324870 2373 625
25115 Stesm Generstars 210 1029 8010 1,200 6.762 3536 22769 22769 49515 - - 4415357 45354 948
28116 CRDMWICIMService Strueture Removal 12 336 414 B0 . 1.033 462 2457 2451 - 8222 - 313,327 10981
20117  Resctor Vemel Internsta 13 6757 19204 1018 8190 511 14351 50144 50143 - 2379 673 224 5 755 43357 1893
28118 Reactor Veasel 102 8117 3699 882 3,621 511 9221 26353 2635) 17963 - 1269 528 43357 1,893
2611 Totala 872 18 495 2414 1680 21161 1021 28342 105985 105,985 . 93585 673 2 - 7955 40 157199 5469
Removal of Major Equipment
2812 Man Turbne/Generator . 118 18 137 . 137 - 3424
2813 Main Condensers . 1281 1223 699 12,914 176 198903 19893 - - 63575 - 4165812 35,411
Cencading Conte from Clesn Buikding Demolition
20141 Auxihary Burlding - 156 - - n 179 179 - - - - - 1303 -
23142  Contmnment - 408 - 61 470 110 - - 1270
20143  Main Steam Support Structure 31 - . 5 36 % . . - - 214
25144  Radweate Bulding 164 - - - 25 188 188 . . - . - 2404 -
20145  Fuel Building 82 1z 95 95 - - 77 -
2014 Totaln - 842 - - . 126 968 968 - - - 8967
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(i ——r NRC Spem Fuel . oie Procesed Burial Volumes Boral7 Utihty and
Activity Decon Removal  Packaging Transport Procewrmg Disposal  Other Total Total  Llic Tern  Management  Restoration Volume ThansAd  Clan B Class C GTCC Processed Cealt Beorrewcior
Index Activity Description Cost Cost Coste Costs Couts Costs Costs _ Contingency _Ci Conts Costs Coote Cu Feet Cu Feet Cu Feet Cu Fest Cu Fuet Wt Ll Manhours _ Manhour
Divpoeal of Plant Systema
20151  Aunliary Feedwater (AF) 0] . . - [ 15 5 . - 1309
20152  Avnitiary Steam (AS) 14 - - . 7 51 ] - 1500
23153  Aunbary Steam (AS} RCA 168 % 1 - 313 126 660 660 . 1569 100 889 2,888
2at64  Auxhiary Steam - Common (AS) 269 . - - - 40 109 09 . . 9211
28155  CT Makeup & Blowdown (TB) 18 2 a7 - 14 7 74 - - 185 11,785 451
23156 CT Makeup & Blowdown Common (TB) 2219 1230 764 1410 4318 22,631 2260 - 11516 4548 807 60 430
23157  Chemical Production (CC) 17 . 2 19 - 19 . 630
23158  Chemical Production  Common (CC) 166 25 191 . - 191 . . - 5381
23159  Chlarine Inpection (€1) - 56 8 64 64 - 1820
231510 Chlonne Inection Common (Cl} 62 9 12 2 - - 2,189
231511 Cireulating Water(CW) 107 16 124 124 - - - 1,545
2a 1512 Condeneate (CD) - 191 29 219 - 219 . 6510
231613 Condensate Storage & Transfer (CT) 248 3 17 307 145 749 749 . 1542 99 005 6046
281514 Condenser Aur Removal (AR) - ) . - 6 5 - - 45 - 1316
231516 Demineralined Water (DW) . 64 . 10 73 - 3 . 2085
221516 Demneralized Water Common (DW) 118 - - 18 135 . - 135 - - 3754
281517 Dietel Fuel Orl & Trana Common (DF) . 22 - - 3 25 25 861 -
241518 Dieoch Fuet Ol & Tranafer (DF) 19 - . 7 56 . 5 - 1492
2a1519 Diesel Generator (DG} 8 - . 9 67 67 - 1862
241520 FW Heater Exvact Steam & Draine (£.D) 12 60 508 508 14838
231621 Feedwater (FW) 23 . - . 14 107 w7 . - - 1004
2a 1622 Feedwater (FW) RCA 2 12 7 129 - 40 209 209 666 - 41735 541
2815623 Generator Hydrogen & (02 (GH} 3 - - - 0 k] 3 . . 102
241524 Generator Seal il (SO) 1 . . ) 8 - a - %5
21525 HVAC - Misc Site Structurea (HS) 15 . . - 2 18 bl 2]
231626 HVAC . Mucellaneous Common (HS) 11 - . 2 13 13 46
281527 Lube O (LO) % - 5 a2 42 . - 1188
231528 Lube Out Stor & Trane & Purifieation(OS) 12 ] % 36 - . 1,038
221529 Main Steam (SG} 233 . . 3 268 - . 268 8,032
231530 Main Steam (SG) - RCA 94 77 20 312 22 647 647 - 1878 119916 2,297
201571 Man Turbine (MT) . 110 572 "2 6127 L1 9133 9173 1043 1976 462 10,489 .
241692 Maim Turbine Control Ol {(CO)} - 6 1 [ . 6 - - 17
2415133 Secondary Chemical Control (SC} - 1M - 26 197 197 - 6637
201534 Sewage Treatment Plant . 4 - 1 5 5 m
2216 Stator Cooting (CE) 14 . - 1 5 5 - 139
241536 Steam Gen Feedwater Pump Turbine (FT) - 184 72 8 - 70 2 1229 1229 - . 4530 . . - 226,098 4711
241637 Turbine Conling Water (TC) 140 2 161 B - 161 1675
201538 Turbine Steam Seal & Drain (GS) . 109 18 10 184 77 100 100 - - 27 . 59477 270 .
215  Towl . 597 2,015 1206 2m 7183 18,606 35731 - 2875 12847 . - 7,184,165 175 208
2316 w aupportof 1260 2 1 210 8711 4372 4a12 . 1068 67.8%7 26748 -
2al Subtotal Period 28 Actvity Coata 812 29926 35673 5506 56557 1,021 40816 169,961 166919 - 3002 213076 874 224 19 473550 417568 5469
Period 2a Collatera} Coste
2201 Process decommemaroning water waete 130 8 s - 171 i 630 [31] 816 - 48973 169
2032 Procees decommianiomg chemical (lush waste .
2033 Small tool allowanee 300 - - 45 346 i » - -
2% Subtotal Persod 2a Collateral Coata 130 300 a0 16 - m 178 975 941 a5 816 18973 159
Penod 2a Period Dependent Conta
2a41  Decon suppliea 148 - - . a7 186 185 . -
2042 Ineurance . 1693 160 1863 1863 - -
2247 Property taxes - - 676 L] 744 744 - . - -
2044 Health phyacs supplies 3054 - %1 3817 1817 -
2846 Heavy equipment rental 482 - - 850 4982 4982 - . - -
2046 Diaporal of DAW generated 126 1ns 21 83 534 534 7132 142 635 233
2847 Plant energy budget - - - 4481 812 6164 5154 - . - - .
2048 NRC Fees - - 53 56 608 608 - - - -
2349  Emergency Plonning Feen . . - . 1709 m 1880 - 1880 - .
24410 Spent Fuel Pool O&M 1680 262 1972 1932 - - - - .
22411 Remedial Actiona Surveye . - 2555 - 2666 2.55% - . . . - -
28 412 Security Statf Coat - - 17 706 2656 20362 20,362 - - - - - 119 808
24413 Utikty Staff Coat - 72,379 10857 83236 83,236 . . 231,102
244 Subtotal Penod 2a Period-Dependent Coste 148 786 126 15 211 102433 16413 127852 124,040 1812 1132 - - - 142615 233 1250910
220 TOTAIL PERIOD 2a COST 1161 37612 15.878 5826 56099 104 454 56,927 298,788 291930 3812 1046 281,023 673 24 - 19565 160 417949 1,256 179
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Table C-3
Palo Verde NGS Unit 3
DECON D ioning Cost Estil
{Thousande of 2019 Dollars)

O Site TLRW Spent Fuel Site Frocossed Burial Volumee Buriel/ Vtility aud
Actlvity Decon Packaging  Transport Processing  Disposal  Other Total M Restoration  Volumo ~ ClaesA  ClaseB  ClasaC  GICC  Processed Crafi Gontrweror
ladex Activity Description Cost Cost Co: Costs Costa Costs ___Coste, Coutinfency  Coets Coste Casta —Costs Cu Feet  Cu Feet  Cu Feet Cu Fest Cu Feet We.Lbs _ Mauh Manhours
PERIOD 2b . Site Decontamination
Period 2b Diect Decammismoning Activities
Drapons) of Plant Systems
26111 Chemical & Volume Control (CH) 1658 2015 124 200 . 1808 2988 10619 10,619 . - 19 442 - 1246 683 80 047
2b112  Chemics] Waste (CM) E2) an 6 " 625 461 2007 2,007 . - 3149 - 201501 1894
2113 Clemical Waste Common (CM) 199 185 24 15 . 21 218 914 9 1374 - - 87388 6,766
2h114  Contsinment Buildwg (2C) 1 [ ° ° 0 ) 1 2 18 15
26115 Containment Hydrogen Control (KP) 92 1 a 149 - 63 129 329 748 . 18116 2,15 -
25116 Containment Leakage Test (CL} 30 12 1 16 4 229 229 690 - 42831 812
2117  Contamnment Purge (CP) - k1 n 6 Y a8 201 201 517 6,798 827
25118 Domestic War (US) 109 - % 126 - 125 - 1675 -
2b 119 Domestic Water Common (DS) 249 . - - 37 286 286 8284 -
2b1110 Electrical (Clean) 88 - - 4R 116 1136 30827
2b1 111 Electncat(Clean) Common 232 - - e 266 - 266 - 7220
251112 Electrical (Clesn) Common - RCA 160 25 15 260 . 115 596 596 1424 90471 1446
2b1 113 Electrical (Clean) RCA 34 128 8 . 1447 570 2957 2957 - 7,349 166 835 16187
261114 Electncal (Contaminated) 4260 430 276 5081 2410 12466 12465 - . 25799 1638 951 97,165
2b 115 Essential Chilled Waer (EC) - 16 - 2 18 - 18 Leld
251116 Essential Chilled Wakr (EC) RCA - 168 2 12 . 217 10t 524 624 i 082 69840 1797
261117 Eseentisl Cooling Water (EW) 57 9 o5 ) - - 1917
251118 Essential Cool ing Water-(EW) RCA 83 6 " 264 92 479 a7 - 1334 . 85,125 1997
2b 1119 Essentist Spray Pord (SP) 287 43 10 330 9865
251120 Fire Protection {FP) - 106 . 16 122 . - 122 - - 3645
21121 Fue Protection (FP) -RCA . 527 L] 62 1162 Wz 234 zn4 5785 - 371,572 12001
251122 Fire Protection Common (¥P). RCA 1037 M2 03 1742 1269 668) 6583 - 18077 1207 136 21642
201123 Gaseous Radwaste (GR) 220 23 " 265 127 689 650 - 1321 85625 5181
261124 HVAC Ancillary Building (HN) 8 . . . ) 9 - 9 - 248
2b1125 HVAC-Auxil iary Buildmg (HA) 409 255 e 2009 669 3546 3546 10,477 677114 10 152
261126 HVAC Contamment Bulding (HC) a2 152 74 1,362 72 2481 2,481 6820 - 419 260 9573
251 127 HVAC Controt Building (H.)) 88 . . 1 102 . 102 112
2. 128 HVAC DeelGenerator Bulding (HD) 9 - - V 10 10 - - 295
2b1129 HVAC Radwaste (HR) 123 i3 19 359 127 663 663 - 1812 15774 2861
21130 HVAC -Turbine Building (HT) 166 2 190 190 - 6322
251131 Instrument & Servie Aur (1A} 36 - 5 41 - - a1 121
261132 Instrument & Servie Awr JA) RCA 8 18 4L 57 w7 2022 2022 - 37 244352 14791
201137 Liquid Radwsete (LR} 451 3 105 9 205 662  28% 2,894 . - 4538 201979 27224
21134 Normal Chilled Waer (WC} 70 . - - 10 a0 - 50 - - 2362
2b1195 Normal Chilled Water (WC) RCA 199 8 to W "y 746 146 - 1747 112078 14662
2b1136 Nuclesr Cooling Water (NC} 53 . . 8 61 61 . 1746
25117 Nuclesr Cooling Water (NC} RCA 473 218 it 214 685 3,601 3.601 - - 10647 680,829 11,451
251138 Nuclear Sampl ing (S5) 226 26 10 176 104 541 541 - 867 56,186 6121
251139 Oly Waate & Nonrad Waste Common (OW) 435 87 53 966 12 19M 1934 . 4999 - 318 135 10186
2b1140 Oy Waste & Nonradioactive Wase (OW) 62 [ E . 651 . a3 1619 t619 - 1292 210616 13.291
2h1141 Plant Cooling Watr (PW) 15 - . " 12 - 132 3928
2b1142 Post Actident Sampl g 1 ! 1 10 5 27 21 - - 50 1,169 275
2b1143 Rediation Monitorig (SQ) 12 l 2 . 2] 17 89 89 . - 167 - 10,820 82
251144 Radsoactive Waste Drain (RD) 438 464 52 28 . 514 73 9 1an - 2691 . 166,934 19457
2b1145 Radioactive Wante Dran  Common (RD) 13 6 2 1 - 5] 15 65 65 86 5533 619
2b1) 46 Rector Coof ant (RC} 16 Ul 17 6 118 83 412 12 . . 585 - 18,217 4444
2b1147 Ssfety | mection (SI) 1638 476 283 5219 1819 9,556 9556 - - 26,194 - 1683 406 4 386
2b1148 Servicc Gams (GA) RCA . 202 13 12 222 " 580 680 - - 1097 . 71633 4.164
2b1149 Soid Radwaste (SR} 122 21 2] 16 . 04 196 883 883 - 1528 - 98112 7907
2b1160 xDecomminmoning Cew Set up . 3772 566 4338 - - 4318 . - . 91402
2b11  Totsls 3246 23486 3514 1830 . 33801 15935 81813 74502 - 1312 . 170,207 10,903 620 638,879
212 1 support of a0 25 " - 263 1089 5465 5465 - - - 1335 . - 84796 45,936
Decontamenation of Sste Buildings
26131 Aunliary Building 549 61 05 96 634 545 2248 2248 . 9361 488 798 22059
25132  Containment 1180 1730 200 182 5479 2492 11633 1633 - - . 58640 - 2623 131 67811
26133  Dry Acuve Wante Proceaning & Storage & % 4 12 . B 64 240 240 - - - 1208 - 57 060 1029
26134 Holdup Tank & Pump House 343 3ls 73 25 46 78 1598 1,598 . . 228% - 149 920 16083
2135  Hot Instrument Calibravion Faal ity 1 1 0 0 i 2 8 ) - . - 39 1.8%0 97
261736 LLRW Storage Faclity 119 53 7 17 64 92 52 as2 - 11768 . 82 181 4250
2137 Outsge Support Facility 361 %7 ] 51 166 270 1020 1,020 5248 247920 12687
26138  Redwase Building 747 203 21} o 1386 828 3,650 1,586 - - 8651 - 522 790 22,190
26139  Refueling Water St orage Tank 473 82 79 28 508 4 1942 1942 . 2.496 . 163 942 21,082
213 Totals 1861 3329 723 802 8742 5141 22697 22,597 . 90 190 . 4137 180 169,288
Zb14  Prepare/submt Licen® Termination Plan . 18 20 163 %3 - . 1,763
2615 Recene NRC approval of termination plan ]
21 Subtotal Period 2b Actvity Costa 7107 10888 4263 2646 42.806 133 22185 110028 102117 - 72 - 261822 - 15 325,600 854 10t 1753
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Table C-3
Palo Verde NGS Umit 3
DECOND issioning Cost E
{Thousands of 2019 Dollars)
BN Site LW NRC Spant ru.| Procensed Burial Utility and
Actlvity Decon Removal Packaging Transport Processing Diwpowal  Other Total u: 'rmn Volume ~ClassA  ClassB  Cl GTCC  Procsased Contractor
Index Actrvity Description Cont st C Costs Costs Costs  Costs _ Contingenc: Co " cm. Costs Cu Feet _ Ca.Fest Cu Foet, Cu rm Cu.Feat Wi
I LTS
Perod2b Additiona) Conts
2621 Fxcavation of Underground Services . 1624 . 319 457 2419 2419 . - - - - 10.228
22 Subtotal Period 2b Additsanal Costa 1624 B 119 57 2419 2419 - . - - 10228
Pumdzb Coliatera! Costa
'rocens decomauraoning water waste 296 187 kal) 402 308 1463 1463 - - 1916 - - 114934 171 -
ms 2 Process decommissionng chemical fush waate 8 . 244 40 - 970 B2 2944 2344 - - 2602 . 271,267 487 -
26133 Sma tool sllowance 514 . - 1 51 591 - - -
23 Subtotal Period 2b Callateral Costa 103 514 an 1010 - 1373 . % 4397 4397 - - 4518 392201 860
Period 2b Period Dependent Costs
2541 Decon supphies 2367 - - - 592 2958 2,958 - - - .
2642 Insurance - - - 2,480 248 2,728 2728 - - -
2643 Property taxea - - 990 99 1,089 1 689 - - -
2644 Health physics supphes . 5631 - - . 1408 7018 7,038 - - -
2545  Heavy equipment rental 6542 - - 981 7523 7523 -
2646 Thaposat of D AW generated 213 194 357 - 140 904 904 12074 - 241 479 3094
2b47 Plant energy budget - - 5180 777 5957 5957 - - - -
2548  NRCFeen . - - 809 8t 290 800 - -
2549 Emergency Planning Feca . . - 2502 250 2752 - 2,752 - . - - -
25410 Spent Fuel PoolO&M - . . 2460 269 2829 2,829 . - - -
2b41] Laquid Radwaste Procenaing Equipment/Services - 619 2n M2 712 - -
2b412 Remedaal Actiona Surveys - 3,741 3741 3,741 - - - -
26413 Secunty Staff Cost . . - . 25161 31713 28,924 28924 . - 453,111
25414 Utbty Staff Cost - - - 101 861 15279 07041 n7141 - - 137,708
Zb4 Subtotal Penod 2b Perod Dependent Conta 2367 12§72 213 194 357 145785 24089 185187 179 606 5,581 - 12074 - - 241479 JH 1760 818
260 ‘TOTAL PERIOD 2b COST 9 45198 4906 1851 - 44536 146,267 47497 302032 289,119 5581 312 278,414 15 859 280 865 583 1762 571
PERIOD 2d - Dacontamination Following Wet Fual Storage
Penod 2d Dyrect Decommissiamng Activitien
2411 Remove spent fuel rackn 10 7 128 % - 692 - B4 1553 1,553 - - 3515 - 223325 968 -
Dmpuul of Plant Systere
121 Electrical Spent Fuel 184 k1] 19 - 348 139 120 720 1766 - 112,166 4,048
2-1 122 Fure Protection  Common (FP) . 205 - 31 236 236 - - 7,001
26123  Fuel Pool Cooting & Cleanup {PC) 01 303 198 &7 1237 . 627 2,855 2855 6204 - 199 088 13370
24124 HVAC Fuel Bulding (HF) 159 88 4 . 747 241 127 1276 3136 - 240970 1820
24125 Samitary Drain & Treatment - Common (ST) - 245 . a 282 - 282 . - - 8,002
2d126 Samtary Drainage & Trestment (ST) 16 2 19 9 - - 577
2di1z Totals kb 1203 257 126 2332 1077 5386 4850 536 11706 - - 752 223 363819
Decontamination of Sute Buildingn
2d.131  Fuel Building a4 493 54 22 64 . 0 1776 1736 - 2151 - - 128,216 22,125 -
211 Totala a4 493 54 22 364 - 430 1776 1776 - 2161 128 216 22125
14 tn support of 815 s 3 53 . 28 1091 100¢ . 267 - 16959 9187 .
2d1 Subtotal Periad 2d Activity Coats 1115 2,541 101 189 . 3aa1 - 2079 9,808 9272 536 17619 1.120 722 69099 -
Penod 2d Addtional Costs
221 Operatianal Equipment - 21 67 - anl 240 1,239 1239 - - 11,760 - 294,000 32
22 License Termination Survey Planning - 84z 253 1,085 1095 - - . - 4 160
2 Subtotst Period 2d Additsonal Costa . - 2 67 LI 842 497 2334 2334 - 11760 - . 294,000 12 4160
Period2d Collateral Conts
31 Procesd decommipaioning woter waate 15 48 69 163 8 372 172 - - 488 - 29,322 95 -
2432 Procean decommsaroming chemcal flueh waste 2 - ] 08 . m 107 659 659 . . - 732 - 77960 137 -
2433 Small tool ellowance 16 A - 7 51 53 - . - - -
2d34 Decommssioning Equipment Disposition - 29 L 1,042 279 1,476 1476 - - 5290 - - 136 079 147 .
24.3 Subtatal Persod 2d Collatera] Costs kxl 46 215 333 1417 . 471 2 560 2 560 - - - 6511 - - 443 361 379
Penod 2d Penod Dependent Coate
4) Decon supphes 115 - - - 29 144 144 - - - -
Zd 42 Insurance . - - - 400 40 440 440 - - - .
2441 Propertytazes 160 16 176 176 - - . -
2444 Heahh physics aupphee 554 - . . 139 €93 693 . - . . .
2d45 Heavy equipment rental 1,055 - - - - 158 1213 1213 - - . . - -
2d46 Thapoaal of DAW generated - a 28 - 62 - 20 131 13 . - 1764 - 35078 57 -
2447 Plant energy budget - - . 446 67 s12 512 -
2d48 NRC Feen - - - 124 12 126 136 - - -
2449 Liquid Radwaste Pceseng Equipment/Services - 200 % 230 230 . - -

TLG Services, Inc
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Table C-8
Palo Verde NGS Unit 3
DECON D issi g Cost E:
{Thousands of 2019 Dollars)
B Slte . LLEW Spent Fuel “Shee Processed Burial Volumes Burial/ Utility and
Actvity Decon Removal Packagio Tramsport Processing Dispossl  Other Total Total Lic. Term. Muemewement Restoration  Volume  ClassA  Clsas B ClassC  GTCC  Procemsed Craft Contractor
Index Activity Description, Cost Cost Costs Costs Co: Co Contlagenc; Col Co: Coc_u Cu, Feet  Cu Feet Cu Feet Cu Feet Cu Feot Wt Lbs Manhours  Maohours
Periad 2d Pened Dependent Costa(Continued)
2d4 10 Remedul Actions Surveys - . 603 - 603 603 - - -
2d4 41 Security Staff Caet . - 1440 216 1,656 1656 - 25911
24412 Utihity StafT Cost - 11,945 1,792 13,736 13,736 - . - . 147 096
2d4 Subtotal Period 2d Peniod Dependent Costs s 1609 n 3 52 15316 2319 19671 19671 . 1354 - 35078 57 173,007
2d0 TOTAL PERIOD 2d COST 1308 4197 10 617 5821 16159 5562 3311 33,837 536 37664 1893 162 69567 177,167
PERIOD 2f. Licsnse Termization
Period 2f Direct Decommisaioning Activitiea
2f11  ORISE confirmatory survey . - 170 51 221 221 . -
2012 Terminate hcense »
21 Subtotal Perod 2f Actiwity Costs - . 170 51 221 221 - . .
Period 2f Additianal Coata
22 lacense Termumtion Survey - . 9931 2979 12,910 12910 - - - 222202 2.080
A2 Subtotal Perod 2f Addsuienal Conta 2931 2979 12910 12,910 - 222,202 2080
Period 2f Collaterat Costa
231 Stall relocation expenses - - - - - -
23 Subtotal Penod 2f Collateral Costs - . - - - - -
Perod 2f Perwd Dependent Coeta
24t Ineurance 638 64 01 701 - . - -
2A42 Property taxes 255 25 280 280 - - -
2043 Health physica supphes 965 - - ul 20 1207 - - . .
244 Dieposl of DAW generated 6 [ - u 4 27 27 . 362 - - 7237 12
2045 Plant energy budget - 5 09 409 - . - -
2046 NRC Fees . . 181 18 199 199 - - .
2647 Secunty Staff Coat - 2,205 344 2640 2640 . . - 41310
2048 Utiity Staff Cont 12,209 1841 14,040 14,040 - - . - 143 093
264 Subtotal Pertod 2( Penod Dependent Costs 965 6 6 noo15932 2582 19,502 19,502 - 162 - 7,217 12 184 402
20 TOTAL PERIOD 2f COST 265 G 6 Ho 26033 5612 32,634 32634 362 - 7,241 222,214 186 482
PERIOD 2 TOTALS 12,236 81972 41500 10,300 107307 202013 115,598 667,827 647,539 8,57 10695 597,462 673 224 37424830 1575314 1 182,599
PERIOD 3b - Site Restoration
Peniod 3b Direct Decommussioning Activities
Demolition d Remaning Site Buildinge
111 Admmeteative Bldg A - 24 - 41 326 - 326 - - - . - 4394
3112 Admimstrative Bidg B 215 . - 41 316 . 316 - - - 1211 .
35113 Admoustrative Bldg D 84 - 13 o1 a7 - - 550
36114 Admmietrative Bldg ¥ 247 - - 37 284 - 284 3453
36115  Admimstrative Bidg F 202 . . 44 336 - 336 - . 355
3b1 16 Auxhary Boiler Foundationa 15 - - 2 - W - - 108
11T Aumbary Building 1,403 . 210 164 - 1614 1,728
3b 118  Calbraton Lab - . - 1 - 18
35118  Chernxal Injection Pump House 5 - . 1 [ . 6 - ]
Ib1110 Chemcal Storage Building 72 " a2 82 - 1148
3b3 {11 Condeneate Storage Tank 108 - 16 121 124 - 1787
1112 Contmnment 2618 . 291 3ol - . a0l - - . - 25043 -
3b 1,113 Contro) Building 648 a7 s - 45 - . - 2202
3b 1114 Cooling Tower Electrical Equipment i5 2 18 18 - - 185
3b1115 Coolmg Towers . 1085 163 1,248 - 1248 - - - - 7343
b 1116 Comdor Bmlding . 10 8 . 78 - - . 922
3b 1117 Diesel Generator Building 266 40 306 06 - 2158
351118 Dry Active Wante Processing & Storage @ - 10 5 5 - - - 1338
3b1119 Energy Information Center 51 8 59 . - 59 - - 1,001
351120 Fire Pumphouse . 19 - 3 21 - 2i - - - -
31121 Flex Buldinga a8 19 378 318 . 5014
3b 1122 Holdup Tank & Pump House . 37 - 6 a2 42 - 206 -
351123 Hot Inatrument Calb ratwon Facility . 9 1 10 10 57
351124 Intake Structure Canala & Cire Tunnels 1351 . - 207 1,554 - . 1,554 - 3859 -
ab1125 LLRW Storage Farility 162 - 24 187 - . 187 - . 1056
3b 1126 Mawn Steam Support Structure 181 . . 27 209 - 209 1700 -
3b1 127 Muscellaneous Structures & Foundations 1,849 2717 2121 - 2127 . 17,910
351128 North Admin Annex Building 149 - - - 2 2 - 172 2,026
351129 Nuclear Service Spray Ponda 1,089 . . - 163 1,252 - 1252 - 7151
31130 Operations Support Buitding n7 18 135 135 - . . - 173
351131 Outage Support Facility - 815 122 917 - 931 - - - 87714
361132 Protected Area Secunty Blast Wall 3,251 488 3730 - . 3739 20990
351133 Radwaste Building 473 221 1694 . 1694 . . - - 2163

TLG Services, Inc.
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Decommissioning Cost Anaiysis Appendix C, Poge 131 of 183
Table C-3
Palo Verde NGS Unit 3
DECON D issioning Cost Esti
{Thousands of 2019 Dollars)
e e
Gft-Site LLRW NRC Spen tFuel Site
Actmity Decon Removal Pasckagiog  Traneport Processing  Dispoeal  Other Totat Total  Lic. Term. Msnagement Restoration
lodex Activity Des cription Cost Cost Costs Costs Costs Coete Costs __Contungency  Costs Coats Coata Costz
Demohition of Remarning Site Burldings (Continued)
3134 Refuehng Water Storage Tank 70 . - B - 10 0 . 80 . - - 452
3b1135 RetentionTanke 163 . - - . 24 188 - 188 - - 1211
3b ) 136 SG Voltage Regulator Buiidngs 2% - . - . . 4 3z 42 - - - - 261
3b1137 Secunty Headquastesa and Guard Houee a5 - - 7 5t - - 51 - - - - - 47
351138 Servics Building - 136 - . - 20 155 185 - - - 2614
3b1.135 Sewage Treatment Plant - 4 - - ) 5 5 - . . 39
351140 Site Feacing & Paving & Raitroad - 1705 - - 25 1960 1960 . - - 29521
db 1141 Spare Turbine Rotor |aydown Pade - 4 . . - 1 5 - . 5 . - . - - 26
3b1142 Station Blackout Gas Turbune Generator 17 . 2 19 . 19 . - - 107 -
351143 Subaynchroacus Resonance Protoction - 2 - . . 0 K - 3 . - . 30
b1144 Switchgear Building 24 - - - 4 28 - 28 - - - 322 .
351145 Technical Support Center - 228 - %) 262 - 262 - . - . 1540 -
1146 TransformerArea 69 10 79 . k) . - . 447 -
3b 1147 Turbine Building 1737 - - . 261 1,997 . - 1997 R 37 106 -
3b1148 Turbine Building Pedestal - 3,578 - - - 537 4115 . 4115 - - - - - 59,425 -
3b1149 Turbine Mawtenance Facility 15 . - - 2 17 . . g - 244 -
db1150 Vehicle Mamntenance Facihty 60 - o 69 - - 69 . - 1188 -
31151 WRFTraun? 2 . - ° 3 - - 3 . - - 22 .
3b1152 Walsh Fyrniture Storage Building #54 - 100 - - 15 118 115 - . - 1006
31153 Warehouse - 924 . - 139 1062 - 1062 - 16547
31154 Warehouse Office Farhty 665 - - . 100 765 . 765 - - 7,370 .
3b1155 YVard Tuaneln 31 . 50 380 . 380 - - 5,200
3b 1156 Fuel Bulding . 757 - . 14 871 871 - . 6910
3bi1 Totabn . 29100 - 4365 33465 33465 - - - . 342,762
Site Closeout Activitie
3b12  Remove Rubble - 1235 - . 635 4870 - - 4870 - - 26 159
3513 Grade & landecape mte 59 . . 9 8 - [ . 325
3b14  Finalreportto NRC . 51 8 58 68 - - . . - 668
a1 Subtotal Penod B Activity Costa 33394 - - 51 6,017 38462 68 - 38404 269,247 668
Penod 3b Additional Coats
3621  Concrete Cruahing 2,252 - [ 339 2506 - - 2,596 . - 10,940 -
3522 Construction Debrie - - . 2820 423 3241 . - 3.243 - -
3523 Finng Range Closure 221 . . - - 25 67 514 . . 514 . 1848
b2 Subtotal Penod 3b Additional Coste 2473 - - 3,061 829 6383 - . 6.354 - - 12788
Penod 3b Collaterat Coata
3531 Small ool allowance 217 . B 260 - 250
W3 Subtotal Period 3b Cotlateral Cota - 217 . a3 250 . 250 - - - -
Period 3b Pertod Dependent Costa
341 Insurance . - - - - . - . - . .
42 Propertytaxes 630 63 593 - 693 - - -
43 Heavyequipment rental - 5660 . - - 880 6520 - - 6520 . .
3b44  Plant energy budget . - - 449 66 505 505
3b45  Seeunty Staff Cost - - - - 5677 851 6528 - 6528 . - - 102164
3546 Utility Statf Cost - . . 21204 3181 24385 24 385 - - - 248703
4 Subtotal Perod 3b Pernod Depeadent Coste . 5669 . 27950 5011 3863 38631 - . - 150 866
3b0 TOTAL PERIOD 7b COST . 41,75 - - . $i052 10889 B3 695 8 #3637 - . . . 382,035 51,634
PERIOD 3¢ - Fue) Storage Operations/Shippiog
Penod 3¢ Direct Decomminsioning Activitren
Period 3¢ Coltateral Coata
33 Subtotal Persod 3c Callateral Costa . - - - - - . . .
Period 3c Peniod Dependent Costs
341 Insurance . . - . . . B
342 Property taxes - . - - - - - - . . - -
343 Plantenergy budget - . . . . . . . .
344 Ubility Staff Cost - - . . - . .
a4 Subtotal Perrod 3¢ Penod-Dependent Coata . . . . - - - . .
30 TOTAL PERIOD 3 COST - - - - - - - . . .
PERIOD 3¢ - GTCC shipping
Penod 3d Direct Decommansioning Activitien
Nuclear Steam Supply System Removal
34111 Veseel & Internale GTCC Disposal - 2581 25443 - 1462 32486 32486 - 4433 905 513
3d11 Totals . . 2,581 - - 25443 - 4462 32486 32.486 1433 905613
341 Subtotal Persod 3d Activity Coats 2,581 . 25443 4462 32486 32486 - - 4433 505,513

TLG Services, Inc
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Table C-3
Palo Verde NGS Unit

DECOND issi Cost E

(Thousands of 2019 Dollars}

Document T01-1761-001, Rev !
Appendix C, Page 132 of 183

Activity Decon
Index Activity Description Cont

Period 3d Collateral Coata
3 Subtotal Pentod 3d Collatera} Coata

Period 3d Perwod Dependent Coata

4t Inaurance

3d42  Property taxen

d43 Plant eneray budget

44 Utality Staff Coat

3d 4 Subtotal Perrod 3d Penod-Dependent Coata

o TOTAL PERIOD 3d COST

PERIOD 3 TOTALS

TOTAL COST TO DECOMMISSION

CliSite TLAW

Transport  Processing  Dieposal  Other
C

Coats Costs Costs

26 443
25443 31,052

10,751 139,994 430 437

'OTAL NRC LICENSE TERMINATION COST IS 88 47% OR
PENT FUEL MANAGEMENT COST 18 1 26% OR
[NON.NUCLEAR DEMOLITION COST 18 10 27% OR

'AL LOW.LEVEL RADIOACTIVE WASTE VOLUME BURIED {EXCLUDING GTCC)
TAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED-

TAL SCRAP METAL REMOVED

'OTAL CRAFT LABOR REQUIREMENTS.

of 2019 dolla

$812.726 thousands of 2019 dollare
411,620 thousandaof 2018 dollars
$94.934  thoueands of 2019 dollare
600,743 Cubic Feet
4,433 Cubic Feet
71858 Tons

1,971,814 Man-boure

End Notea

nfa - indicaten that thia activity not charged an decommiaioning expense
8 ndicaten that thia activity performed by decommmmoning staff

0. 1nd:caten that thia value 1aleanthanDd 5 butis non zero

A cell containing ™ " indicatea a zerovaive

TLG Services, Inc

Total
Contingenc,

4,462
15 351

166,363

Bunai/
Procesaed
We. Lba

Utitity and
Boneracter

905,513 .
905 513 182035 3561534

18611,190 1971814 4339311
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APPENDIX D

DECOMMISSIONING SCHEDULE

TLG Services, Inc.
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DECOMMISSIONING SCHEDULE
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DECOMMISSIONING SCHEDULE
(continued)

(oM e o jmeln {205 | 2085 . Jcs6 | 3087 | ons |
QLE; Puriod 2D - U3 Decmiavatiuriwel-tadt— g = | ~
=y HRTIIYE eI R RN I R RS = i
foal L LU Rk IR g W e et ! Y i
{Es‘ e o verale 1w GSERee i i
E * s Mot mE ROl Svmtabie Y SOOIy g {
(&7 Pudod 2¢ . U3 Dacorterinalon Raonkeg st Und 11 [ -] ;

[ swneee !
;E‘ NI ARG Wy Te i ; §
E L wat ¥ VS 9ge e { !
m Futto 21 Mant Jcenss Setivineicn i ;
E *rw shw aresy E} i
€7} AR orew & et . J
3}23__ St B3 SR S riroRe §
(72| Penod 30 . 3w resmomon

{ZE vererad Fuwes thixk Statimm

Z—’i 8P t
im b Hety abons Lorors - coetusts 11 :uwm A i o o ,&

TLG Services, Inc.

653



Exhibit RWK-2
Page 136 of 183

Palo Verde Nuclear Generating Station Document A04-1761-001, Rev. 1
2019 Decommissioning Cost Study Appendix E, Page 136 of 183 .

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 Adjustments (Work Difficulty Factors)

+ Respiratory Protection (50% of Critical Duration) 128
+ Radiation/ALARA (37.08333% of Critical Duration) 95
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 Technician1.00 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 @ $19.4%hour x 1 hour {1} $19.49
-Blotting paper 50 @ $0.61/sq. ft {2} $30.50
-Tarpaulin 7.5 mils 50 @ $0.47/sq. ft {3} $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 Services, Inc.
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APPENDIX E
(continued)

5. NOTES AND REFERENCES

o Work difficulty factors were developed in conjunction with the AIF (now
NEI) program to standardize nuclear decommissioning cost estimates and
are delineated in Volume 1, Chapter 5 of the “Guidelines for Producing

Commercial Nuclear Power Plant Decommissioning Cost Estimates,”
AIF/NESP-036, May 1986.

e 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

o 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
(DECON: Power Block Structures Only)

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 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 160.14
Removal of clean valve >14 to 20 inches 210.07
Removal of clean valve >20 to 36 inches 308.63
Removal of clean valve >36 inches 365.88
Removal of clean pipe hanger for small bore piping 21.13
Removal of clean pipe hanger for large bore piping 66.87
Removal of clean pump, <300 pound 150.24
Removal of clean pump, 300-1000 pound 427.54
Removal of clean pump, 1000-10,000 pound 1,641.76
Removal of clean pump, >10,000 pound 3,188.62
Removal of clean pump motor, 300-1000 pound 175.93
Removal of clean pump motor, 1000-10,000 pound 678.14
Removal of clean pump motor, >10,000 pound 1,525.83
Removal of clean heat exchanger <3000 pound 891.06
Removal of clean heat exchanger >3000 pound 2,261.74
Removal of clean feedwater heater/deaerator 6,308.94
Removal of clean moisture separator/reheater 12,881.23
Removal of clean tank, <300 gallons 192.78
Removal of clean tank, 300-3000 gallon 600.45
Removal of clean tank, >3000 gallons, $/square foot surface area 5.30
TLG Services, Inc.

659



Exhibit RWK-2
Page 142 of 183

Palo Verde Nuclear Generating Station Document A04-1761-001, Rev. 1
2019 Decommissioning Cost Study Appendix F, Page 142 of 183 ‘

APPENDIX F

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

Unit Cost Factor Cost/Unit ($)
Removal of clean electrical equipment, <300 pound 78.92
Removal of clean electrical equipment, 300-1000 pound 286.43
Removal of clean electrical equipment, 1000-10,000 pound 572.86
Removal of clean electrical equipment, >10,000 pound 1,393.12
Removal of clean electrical transformer < 30 tons 967.51
Removal of clean electrical transformer > 30 tons 2,786.24
Removal of clean standby diesel generator, <100 kW 988.22
Removal of clean standby diesel generator, 100 kW to 1 MW 2,205.77
Removal of clean standby diesel generator, >1 MW 4,566.39
Removal of clean electrical cable tray, $/linear foot 7.60
Removal of clean electrical conduit, $/linear foot 3.33
Removal of clean mechanical equipment, <300 pound 78.92 ‘
Removal of clean mechanical equipment, 300-1000 pound 286.43
Removal of clean mechanical equipment, 1000-10,000 pound 572.86
Removal of clean mechanical equipment, >10,000 pound 1,393.12
Removal of clean HVAC equipment, <300 pound 95.44
Removal of clean HVAC equipment, 300-1000 pound 344.17
Removal of clean HVAC equipment, 1000-10,000 pound 685.93
Removal of clean HVAC equipment, >10,000 pound 1,393.12
Removal of clean HVAC ductwork, $/pound 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 99.09
Removal of contaminated pipe >20 to 36 inches diameter, $/linear foot 134.87
Removal of contaminated pipe >36 inches diameter, $/linear foot 158.27
Removal of contaminated valve >2 to 4 inches 334.31
Removal of contaminated valve >4 to 8 inches 396.32
TLG Services, Inc.
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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

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

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

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

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

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

TLG Services, Inc.

770.33
972.89
1,285.94
1,619.93
111.24

339.35
713.07
1,630.72
4,844.88
11,796.29

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

1,192.65
22.34
536.98
1,308.32
2,5621.76

4,976.78
25.99
13.79

596.68

1,442.28

2,775.33
4,976.78

596.68
1,442.28
2,775.33
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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, $/linearin. 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 4,979.27
Chemical flush of components/systems, $/gallon 20.23
Removal of clean standard reinforced concrete, $/cubic yard 61.96
Removal of grade slab concrete, $/cubic yard 70.42
Removal of clean concrete floors, $/cubic yard 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 1,490.51
Explosive demolition of bulk concrete, $/cubic yard 38.36
Removal of clean hollow masonry block wall, $/cubic yard 21.60
Removal of contaminated hollow masonry block wall, $/cubic yard 57.81
Removal of clean solid masonry block wall, $/cubic yard 21.60
Removal of contaminated solid masonry block wall, $/cubic yard 57.81
Backfill of below-grade voids, $/cubic yard 28.49
Removal of subterranean tunnels/voids, $/linear foot 78.21
Placement of concrete for below-grade voids, $/cubic yard 131.85
Excavation of clean material, $/cubic yard 2.54
TLG Services, Inc.
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Cost/Unit ($)

Excavation of contaminated material, $/cubic yard

Removal of clean concrete rubble (tipping fee included), $/cubic yard
Removal of contaminated concrete rubble, $/cubic yard

Removal of building by volume, $/cubic foot

Removal of clean building metal siding, $/square foot

Removal of contaminated building metal siding, $/square foot
Removal of standard asphalt roofing, $/square foot

Removal of transite panels, $/square foot

Scarifying contaminated concrete surfaces (drill & spall), $/square foot
Scabbling contaminated concrete floors, $/square foot

Scabbling contaminated concrete walls, $/square foot

Scabbling contaminated ceilings, $/square foot

Scabbling structural steel, $/square foot

Removal of clean overhead crane/monorail < 10 ton capacity
Removal of contaminated overhead crane/monorail < 10 ton capacity

Removal of clean overhead crane/monorail >10-50 ton capacity
Removal of contaminated overhead crane/monorail >10-50 ton capacity
Removal of polar crane > 50 ton capacity

Removal of gantry crane > 50 ton capacity

Removal of structural steel, $/pound

Removal of clean steel floor grating, $/square foot

Removal of contaminated steel floor grating, $/square foot
Removal of clean free standing steel liner, $/square foot
Removal of contaminated free standing steel liner, $/square foot
Removal of clean concrete-anchored steel liner, $/square foot

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

Placement of scaffolding in contaminated areas, $/square foot
Landscaping with topsoil, $/acre

Cost of CPC B-88 LSA box & preparation for use

TLG Services, Inc.

35.14
22.18
21.49
0.24
0.89

3.63
1.25
1.46
10.32
5.72

14.70
50.08
4.94
422.44
1,390.90

1,013.87
3,337.56
4,308.89
15,556.49
0.14

3.49
11.03
7.95
25.98
3.97

30.30
14.37
22.03
21,951.61
1,965.10
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APPENDIX F

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

Unit Cost Factor Cost/Unit ($)

Cost of CPC B-25 LSA box & preparation for use 1,687.36
Cost of CPC B-12V 12 gauge LSA box & preparation for use 1,615.77
Cost of CPC B-144 LSA box & preparation for use 10,114.94
Cost of LSA drum & preparation for use 198.67
Cost of cask liner for CNSI 8 120A cask (resins) 11,710.61
Cost of cask liner for CNSI 8 120A cask (filters) 8,283.95
Decontamination of surfaces with vacuuming, $/square foot 0.58
TLG Services, Inc.
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STORED STEAM GENERATORS & STORAGE FACILITY,
DECON DECOMMISSIONING COST ESTIMATE

TLG Services, Inc.
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Table G
Palo Verde Nuclear Generating Station - Stored Steam Generators & Storage Facility
DECON Decommissioning Cost Estimate
(Thousands of 2019 Dollars)

OftSite  LLRW NRC Site Pr d Burial Vol Burial/ Utility 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 - B . 312
4 Reinforced concrete . . . - - - 12 2 14 14 . . . N . 160
5 Plant structures & buildings - - - - - 24 4 27 - 27 - - - . 312
8 Facility & site closeout . . - - - - 7 1 8 - 8 - . . . 90
Planning & Site Preparations
7 Prepare dismantling sequence - - - - - - 18 3 21 21 - - . - - 240
8 Plant prep & temp. svces . . - . . - 340 51 391 391 . - - - - -
Detailed Work Procedures
9 Remaining buildings . . . . 10 2 12 12 - . - . 135
10 Facility closeout - - - - 9 1 10 10 - . - - 120
1" Steam generators . B - - - - 35 5 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 56,835 55,835 - - 146,958 13,246,071 107,355 2,875
Demohtion of Remaining Site Buildings
141 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 . - R R R 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
e
TOTAL COST TO DECOMMISSION WITH 16.66 % CONTINGENCY: 367,074 thousands of 2019 dollars
TOTAL NRC LICENSE TERMINATION COST $56,466 thousands of 2019 dollars
NON-NUCLEAR DEMOUITION COST $609 thousands of 2019 dollars
TOTAL SCRAP METAL REMOVED" 222 tons
TOTAL CRAFT LABOR REQUIREMENTS: 108,893 man-hours

TLG Services, Inc.

£81J0 gp1 a8ed
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APPENDIX H

WATER RECLAMATION FACILITY,
DECON DECOMMISSIONING COST ESTIMATE

TLG Services, Inc.
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Table H
Palo Verde Nuclear Generating Station - Water Reclamation Facility
DECON Decommissioning Cost Estimate
(Thousands of 2019 Dollars)

Document A04-1761-001, Rev 1
Appendix H, Page 150 of 183

e ———— — v v
Off Site LLRW NRC Spent Fuel Site Processed __~ BuriaiVolumes _____  Bural/ Utility and]
Decon R | Pack Ty P i Disposal  Other Total Total Lic Term. Mapagement Restoration Volume ClassA Class ass C  GTCC  Processed Craft Coantractor
Index Description Cost Cost Costs Costs Costs ____Costs __Costs _Contingency __ Costs __ Costs Costs osts Cu.Feet Cu.Feet Cu. Feet Cu.Feet Cu.Feet Wt Lbs Manhours Manhours
- oo — — — — — m—— — — A

1 Operations Shutdown - - 1.178 1178 1,178 -

2 Review plant dwgs & specs 35 5 10 40 . 460

3 Define major work sequence 87 9 66 66 - 750
Activity Specifications

4 Plant & temporary facilities - 37 6 43 - 43 492

5 Plant systems - - 32 5 36 - 36 - 417

6 Reinforced concrete - 12 2 14 14 160

7 Plant structures & bwldings - 24 4 27 - 27 312

8 Facility & site closeout - 7 1 8 8 - 90
Planning & Site Preparations -

9 Prepare dismantlng sequence - - 18 3 21 21 240

10 Plant prep & temp svces - 340 51 391 - 391 . -
Detailed Work Procedures

11 Plant systems - 36 6 41 - 41 - - - . . - 473

12 Remaining buildings - 10 2 12 12 - - 135

13 Facihty closeout - 9 1 10 10 . B 120

14 Reinforced concrete - - 8 1 9 9 - 100
Disposal of Plant Systems

161 Chlorination 3 - 0 3 3 81 -

152 Clanifier Feed Sump . 22 3 26 - 25 - 674 -

163 Classification Centnfuge 2 0 2 2 - 53 -

154 Dewatering Centnfuge 3 ] 4 - 4 - 101 -

165 Domestic Water 2 o 2 - 2 65 -

156 Fire Protection 2 - ] 2 - 2 - 68 -

167 First Stage Thickeners 111 - 17 128 - 128 - - - 3,214 -

168 Fuel O1l 37 - 6 43 43 - 1,076

169 Gravity Filters 1 - 0 1 1 - - 33 -

1610 LPG 9 1 il 11 - - - 278 -

1511 tame 192 29 221 221 - - - 5,643 .

1612 Lime Recalcination 6 - 1 7 - 7 193

15613 Polymer 21 - - 3 24 - 24 - 625

1614 Process Water 22 - 3 26 26 - 674 -

1616 Pure Carbon Dioxide 36 - - 6 40 - 40 1,008

156 16  Second Stage Thickeners 38 - . 6 44 44 1,098

1617 Soda Ash 130 - 19 149 149 - 3,790

1518  Sohds Contact Clanfiers - 90 - - 13 103 - 103 2,788

1519  Spent Washwater Pump Station 13 2 16 15 - 405

1520  Spent Washwater Thickeners 178 - - - 27 204 - 204 5,166

1621  Stack Gas CO2 7 - 1 8 8 - 213

1622  Sulfunc Acd 19 - 3 22 22 544

1623  Supply 29 - 4 33 33 . - 892

1624  Trickiing Filters 993 - 143 1141 1,141 28,757

1625  Waste Centrifuge 1 - - [} 1 1 37 -

1626 Waste Thickeners 71 - - - 11 81 - - 81 2,071 -

16 Totals 2,035 - 306 2,340 - 2,340 59,624 -

TLG Services, Inc.

€8130 051 3%
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Table H
Palo Verde Nuclear Generating Station - Water Reclamation Facility
DECON Decommissioning Cost Estimate
{Thousands of 2819 Dollars)

Of.Site  LURW NRC . Speot Fuel Site | Processed Burial Volumes Burial/ Tatity and]
Activity Decon Removal Packaging Transport Processing Disposal Other Total Total Lic Term. Mapagement Restoration Volume ClassA ClassB Class C  GTCC  Processed Craft Contractor
Index Cost Cost Costs Costs Costs ___ Costs _ Costs Contingency _ Costs _ Casts Caats Cosats Cu.Feet Cu. Feet Cu.Feet Cu. Feet Cu.Feet Wt, Lbs. Maonhours Manhours
e — —— —— - — - ma — — ——
16 flolding 1n support of d - 215 - - 3z 247 - - 247 - - - 8,650
17 Smaill tool allowance - 22 - - - 3 26 - - 26 - - - 682
Demol of R Site Build
181 1st & 2nd Stage Solids Contact Clarifier . 487 - 13 560 560 3,704 -
182 1at & 2nd Stage Thickeners - 54 8 62 62 458 -
183 Air Compressor 10 2 12 - 12 - - 129 -
) ! of R Site Build d
184 Carbon Dioxide Tank 8 - 1 10 10 - - 63 -
185 Chemical Feed Area - 35 5 40 - 40 - - 369
186 Chemucal Production Buslding 100 15 115 - 115 - 1,724
187 Chiorme Building 6 - 1 6 - 6 - - 83
188 Clarnfier & Thickener Walkway 105 - 16 121 121 - 2,250
189 Clasaification & Dewatering Centrifuge 46 - - - 7 53 - 53 - - 733
1810 Diesel Fuel Tanke - 2 - o 2 2 - 12 -
181 Electrical Building 15 - 2 17 . - 17 - - 220 -
18.12  Electrical Equipment Bidg & Foundation 84 - - 13 96 - 96 933 -
1813  Filters & Clanfiers Pump Station 32 - 5 37 - 37 401
1814  Grawty Filtere - 156 - 23 179 179 1618 -
1815 1& CShop 15 - - - 2 17 - 17 - - - 220 -
1816  LPG Storage Tank 9 - 1 10 - 10 - - 62
1817  Lame Storage 79 - 12 91 - - 91 - - - 773 -
1818 Operations Buiiding 143 - - 22 166 - 165 - 2,616 -
1819  Piping 546 - 82 628 - 628 1,333 -
1820 Recalanating Furnace Area 68 - 10 78 - - 78 - - 1275 -
1821  Soda Ash Unloading & Storage 18 3 21 . . 21 - - - - 140
1822  Spent Washwater Thickeners - 223 33 257 - - 257 - - - 1,999 -
1823  Sulfuric Acsid Building 25 - 4 29 29 - 467
1824  TSD/MSC/DDC Building - 33 5 39 - 39 . - . - 621
1826  Trickhing Filter Walkways 4 - . 1 5 - - 5 - - - - 96
18.26  Trckiing Flters 576 - 86 662 - - 662 - - - - 4,666
1827  WRF Warehouse - 95 - 14 109 109 1,680
1828  Waste Centrifuges 47 - 7 54 54 740
1829  Waste Thickeners 26 - 4 30 30 260
18 Totals 3,047 - 457 3,504 3,504 29,335
Site Closeout Activities
19 Concrete Crushing 221 10 36 265 266 1,073
20 BackPill Site 2311 347 2658 - . 2,658 4,868
21 Grade & landscape este 59 9 68 - 68 325
22 Small tool allowance 20 3 23 23 - . . - . -
TOTAL COST TO DECOMMISSION - 7,930 - - - - 1,812 1,288 11,027 - - 11,027 - - - - - - 104,468 3,749

TAL SCRAP METAL REMOVED
RA

i
AL COST TO DECOMMISSION WITH 13.19 % CONTINGENCY:

$11,027 thousands of 2019 dollars

10,416 tons

104,488 man-hours

TLG Services, Inc.

£81J0 151 98ed
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APPENDIX I

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

TLG Services, Inc.

670



LL9

Palo Verde Nuclear Generating Station
2019 Decommissioning Cost Study

Table I

Palo Verde Nuclear Generating Station - Water Reclamation Supply System Pipeline & Structures
DECON Decommissioning Cost Estimate

(Thousands of 2019 Deflars)

Document A04-1761-001, Rev. 1
Appendix I, Page 153 of 183

OftSite . LLRW

———
NRC

Spent Fuel

Site

Processed

Burial Volumes
o9

C GTCC

Burial /
Processed

Utility and §

Craft  Contracter

Vol Thee A ClasaB  Cla
Cu Feet _Cu Feet Cu Feet Cu Feet Cu Feet Wi Lbs _Manhours Msnhoursl

Activity Decon I Pack Pr ' P Other Total Total Lic Term Management Restoration olume
Index Activity Description Cost Cost Costs Costs Costs Costs Costs _ Contingenc: Costs Costa Coste Costs
e e Samae o— LB D LML L (1 5 AR L -, 2 e
1 Review plant dwge & specs 35 & 40 10
2 Define mayor work sequence 57 9 66 66
Activity Speafications
3 Plant & temporary fachties 37 6 43 43
4 Plant systems - 32 6 36 36
5 Reinforced concrete - 12 2 14 14
] Plantetructures & buildinge 24 4 27 27
7 Faahty & site closeout 7 1 8 8
Planning & Site Preparations
8 Prepare dismanthng sequence 18 3 21 - 21
g Plant prep & temp avces 3490 61 391 - - 391
Detatled Work Procedures
10 Plant systems 36 ] 41 41
11 Remaining burkdings - 10 2 12 - 12
12 Faalty closeout 9 1 10 - - 10
13 Reinforced concrete 8 1 9 - 9
Disposal of Plant Systems
141 9lst Avenue Meter Vault Components 3 05 4 4
142 Chemical Waste 3 04 3 - - 3
143 Fire Protection 0.2 002 02 - 02
144 HVAC Misc Site Structures 5 1 [ [
14 Totale 12 2 13 13
16 10 support of d 48 7 55 . 55
16 Small tool aliowance 012 0017 0133 0133
Demol of R Site
171 9l1stAvenue Meter Vault 34 5 40 - - 40
172 91et Avenue Interface 34 5 39 - 39
173 BIC Interface ki 1 8 8
174 Buckeye Isolatzon Valve Structure 5 - 1 6 [
175 Hassayampa Isolation Valve Structure 4 1 4 . 4
176  Haesayampa Pumping Station 141 21 162 . . 162
177 Infuent Shutoff Valve Structure 3 . ] 4 - 4
178 Piping 45,623 6,843 52,467 - - 52,467
179 RID Sump Structures 5 1 [ 5
1710 Tolleson Interface Structures 5 1 6 6
17 Totals 46,861 6,879 52 740 52,740
Site Closeout Activities
18 BackFiil Site 355 63 408 - - 408
19 Concrete Crushing 21 1 3 26 25
20 Small tool aliowance 56 8 84 84
TOTAL COST TO DECOMMISSION 46,361 626 7.047 54,024 54,024

TAL SCRAP METAL REMOVED:
'OTAL CRAFT LABOR REQUIREMENTS:

TAL COST TO DECOMMISSION WITH 15 % CONTINGENCY

$64,024 thousands of 2019 doliare
603 tone

116,809 man-hours

TLG Services, Inc.

460

750

492

417

160

312

£

240

473

- 135

120

100
110
82
I3
166
363
1821
176

406 -

60
51
24
1,223
37
111,544
113.676
747
102

116,809 3,749

£81J0 €51 28eg

Z- MY BAXg



Exhibit RWK.-2
Page 154 of 183

Palo Verde Nuclear Generating Station Document A04-1761-001, Rev. 1
2019 Decommissioning Cost Study Appendix J, Page 154 of 183 .

APPENDIX J

EVAPORATION PONDS,
DECON DECOMMISSIONING COSTS

TLG Services, Inc.
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Pale Verde Nuclear Generaling Station
2019 Decommissioning Cost Study

Table J

Palo Verde Nuclear Generating Station - Evaporation Ponds

DECON D

{Thousands of 2619 Dollars)

ing Cost Estimat

Activity
Index

Activity

Decon  Removal Packaging Trangport  Other

Cost Cost Costs Costs Costs Contingency

Subtitle D Permitted Landfijl (On Site)

Total Darect Coat

Engineenng

Conatruction Quality Aseurance
Cor and D

bil @3%
APS Management Personnel Coots @ 10%
Other Construction Items @ 15%

Total Subtitle D Permitted Landfill
Evaporation Pond #1

Excavation, Hauling and Disposal of sludge/sediment

Removal of Composite Liner System

Removalof Inflow Piping System

Cut Down Sumps, Soil Backfill

Haul and Dreposal of Composite Liner System and Inflow Piping System
Confirmation Sampling

Fill Pond Aren in with Embankment Matensl, Regrade and Compact
Revegetation

Grouting of LCRS pipes

Disposal of Concrete Structures

Subtotal Divect Activities

Cos b and D @ 3%
APS Management Personnel Coata @ 10%

Tota) Evaporetion Pond #1

Evaporation Pond#2

Haul d Disposal of
Removal of Composite Liner System

Removalof Inflow Piping System

Cut Down Sumpe, So1] Backfill

Haul and Dwposal of Compostte Liner System and Inflow Piping Systemn
Confirmation Sampling

Fall Pond Ares in wath Embankment Material Regrade and Compact
Revegetation

Grouting of LCRS pipes

Disposal of Concrete Structures

Subtotal Direct Activitiea

@3%

Cos and
APS Management Personnel Coata @ 10%

TotalEvaporstion Pond #2
Evaporation Pond #3

Excavation, Hauling and Digposal of sludgefsediment

Remaval of Composite Liner System

Removal of Inflow Piping System

Cut Down Sumps, Soil Backfill

Haul and Dieposal of Composite Liner System and Inflow Piping System
Confirmation Samphing

Fll Pond Area in with Embankment Matenal, Regrade and Compact
Revegetation

Grouung of LCRS pipes

Dispoaal of Concrete Structures

Subtotal Direct Activities

[¥ and Dy @3%

TLG Services, Inc.

12316
307
920
369

1.232
1,847

16 991

11,314

339
1131

12,785

Totat

Document A04-1761-001, Rev 1
Appendix J, Page 155 of 183

RE Spont Tuel Uite  Processed Burial Volumes Burial? ToTity and

Total Lic Term Management Restoration Volume ClassA Clase B Clase C  GTCC  Processed Craft Contractor

Casts'  Costs Costs Costa Cu Feet Cu Feet Cu Feet Cu Feet Cu.Feet Wt Lbe, Manhours Manhours
2,463 14779 14779
61 368 368
184 1104 1104
74 443 443
246 1,478 1,478
369 2,217 2217
3,398 20 389 20,389
638 3,831 3831
654 3923 3.923
4 22 22
5 32 22
273 1,641 1,641
13 9 79
614 3682 2,682
238 1425 1,425
5 30 30
3 16 16
2,447 14,683 14683
73 449 440
245 1.468 1468
2,768 16,591 16,501
596 3,576 3,576
599 3.596 3,506
4 22 22
11 64 64
252 L515 1,518
13 79 7
554 3326 3326
218 1307 1307
1 64 64
5 29 29
2,263 13577 13517
68 407 407
226 1,358 1,358
2557 15,342 15 342
476 2858 2,858
207 1,241 1241
1 64 64
91 546 546
13 79 79
1,032 6,191 6101
115 1,048 1,048
10 62 62
4 23 2
2,019 12112 12,112
61 363 363

£8130 651 o84
Z-MMY 1qIxg
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Palo Verde Nuclear Generating Station
2018 Decommissioning Cost Study

Table .J
Palo Verde Nuclear Generating Station - Evaporation Ponds
DECON Decommissioning Cost Estimate
(Thousands of 2019 Dollars)

Document A04-1761-001, Rev, 1
Appendix J, Page 156 of 183

NRC _Spent Fuel Site . Procensed Burral Volumes Buarial/ Tty and
Actwvity Decon  Removal Packaging Transport  Other Total Total Lic Term Management Restoration Volume ClassA ClassB  ChassC  GTCC Processed Craft Somtractor
Index Activity Dascnztion Cost Cont Costs Costa Costs Contingency Costa’ Conts Costa Costa Cu Feet Cu Fest Cu Feet Cu Feet Cu Feet Wt ,Lbhs Manhours Manhours
412 APS Management Personnel Coats @ 10% 1000 202 1211 120
Total Evaporation Pond #3 11405 2,281 13,686 13686
TOTAL COST TO DECOMMISSION - . 56007 11001 66 009 - - 66 009 - . -

ON.NUCLEAR DEMOLITION COST

'AL COST TO DECOMMISSION WITH 20% CONTINGENCY
[FOTAL NRC LICENSE TERMINATION COST

168,009
30
468,009

Note | The Evaporation Pond closure and Subtitle D Permitted Landfill coat eatimatea were provided by APSC

TLG assumen that the coata provided for development of the permitted 1andfil] and closure of the Evaporstion Ponda to be all:anclumve
TLG escalated the Evaporation Pond cloaure costa from 2007 & 2009 $'a, to 2019 dollara

The Subtitle D Permitted Landfill coata were provided based upon waste volumea after 60 years of plant operation Direct coata were reduced by 33% to reflect 40 years of operation

TLG Services, Inc.

€81 Jo 951 a3eq
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APPENDIX K

MAKE-UP WATER RESERVOIR,
DECON DECOMMISSIONING COSTS

TLG Services, Ine.
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Table K
Palo Verde Nuclear Generating Station - Make-up Water Reservoir
DECON Decommissioning Cost Estimate
(Thousands of 2019 Dollars)

NRC Spent Fuel Site
Activity Decon  Removal Packaging Transport Other Total Total Lic, Term. Management Restoration
Index Activity Description Cost Cost Costs Costs Costs Contingency Costs' Costs Costs Costs
1 80 Acre Make-up Water Reservoir
11 Excavation, Hauhng and Disposal of sludge/sediment 1,158 232 1,389 1,389
12 Removal of Composite Liner System 79 16 95 95
13 Cut Down Sumps, So1l Backfill 159 32 191 191
14 Haul and Disposal of Composite Liner System and Inflow Piping System 159 32 181 191
16 Confirmation Samphng 40 8 48 48
16 Revegetation 434 87 521 521
17 Restoration of 36" Red Hawk Make-Up Water Line’ 891 178 1,069 1,069
Subtotal Direct Activities 2,919 584 3.503 3,503
18 Construction Mobihization and Demobihization @ 3% 88 18 106 105
19 APS Management Personnel Costs @ 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

2.1 Excavation, Hauling and Disposal of sludge/sediment 302 60 363 363
22 Removal of Composite Liner System 196 39 235 235
23 Cut Down Sumps, Sl Backfill 7 14 85 85
24 Haul and Disposal of Composite Liner System and Inflow Piping System 101 20 121 121
25 Confirmation Samphng 21 4 26 26
26 Revegetation 128 26 153 153
Subtotal Direct Activities 819 164 983 - - 983
27 Construction Mobul, and Demobihzation @ 3% 25 5 29 29
28 APS Management Personnel Costs @ 10% 82 18 98 98
Total 45 Acre Make-up Water Reservoir 925 185 1,110 1,110
TOTAL COST TO DECOMMISSION - - - - 4,224 845 5,069 - - 5,089

TAL COST TO DECOMMISSION WITH 20% CONTINGENCY- $6,069

‘AL NRC LICENSE TERMINATION COST $0

N-NUCLEAR DEMOLITION COST $5.069

Note 1 The Make-up Water Reservosr closure cost eatimates with the exception of hine #1 7 were provided by APSC TLG escalated these costs to 2019 dollars
Note2  TLG estumated the closure cost of the 36" makeup water line from the Red Hawk pipehine to the Make-up Water Reservoirs

TLG Services, Inc.

£81J0 861 2884
TUMY HQIXg



Exhibit RWK-2
Page 159 of 183

Palo Verde Nuclear Generating Station Document A04-1761-001, Rev. 1
. 2019 Decommissioning Cost Study Appendix L, Page 159 of 183

APPENDIX L

ISFSI
DECON DECOMMISSIONING COSTS
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Table L
Palo Verde Nuclear Generating Station - ISFSI
DECON D i ing Cost Esti

(Thousands of 2019 Dollars)

8.9

Off Site LLRW NRC Speat Fuel Site Processed Burial Volumes Burial/ Utibity and
Activaty Decou Removal Packaging Transport Processisg Disposal  Other Totat Total Lic, Term Management Restoration Volume Class A ClassB  ClasaC GTCC  Processed Craft Cosntractor
Iodex Activity Description Cost Cost Coste Conts Costs Costs Conts Contingency Costs Costs Costs Cu Feet Cu, Feet Cu Feet Cu Feet Wt,Lbs  Manhours Manhours
18¥S1 Operationa / Spent Fuel Transfor (Unst 1, 2, & 3 Sbutdown - End of Spent Fuel Transfer to DOE
Start Unit | - June L, 2045
Unit 2 - Aprel 24, 2046
Unit 3 - November 26, 2047
Finuh December 31, 2088
ISFS81 Operations Collateral / Period Dependent Coste
Spent Fuel Tranafer from Pool to DOE Transport Vehicle . . - 20,448 3.067 235616 . 23,616 .
Spent Fuel Tranafer from ISFSI to DOE Transport Velucle . - 86,163 12713 97,926 - 97 926 . . -
Total ISFSI Operations/ Spent Fuel
Tranefer Coste - . - 105,600 16 840 121 440 - 121,440 - -
Radiological ISFSI License Termination .
ISFSI Planmng . . 780 195 976 976 . - 1672
ISFSI Decontamination - 182 a 2.452 . 3484 - 1,609 8046 8046 38,624 - 4150679 2,128 .
ISFSI License Termination - - - - 4178 1,045 6,223 5,223 - - 34,303 -
NRC and NRC Contractor . . . . 481 120 602 - 602 - . - 1,163
ISFSI Insurance . - - 98 26 123 . 123 . . - -
ISFSI Property Taxea - - - - - - - - -
Plant Energy Budget . . - % 24 120 120 - . .
ISFSI Secunty (Industrnal) - N - 165 41 206 . 206 . . . 6,999
ISFS1 Overmght Staff - - 444 11 664 - 864 - - 4,661
TOTAL Radiological ISFSI License
Termication COST . 182 a7 2462 3,484 6,242 3170 15,848 - 15848 38,624 . 4160,679 36 431 13,374
N ISFSI and Site
Direct Demolition / Site Restoration actvities
Demolition of Remmirung Site Buildings & Site Closure
(Including, rail track, paving, huildinga, storage
caske liners, and ISFSI pad) 5806 - . . 1,651 110361 8461 - 8461 - 49,146 160
ISFSI Demohtion / Site Restoration Period Dependent Collateral Coata
Secunity Staff Coats - - . 65 10 % . i - . . 2,384
Utility Staff Cost - - - 148 22 170 . 170 . - 1479
Subrotal Peniod Dependent Conta - - . - 243 32 245 - 245 - 3,863
TOTAL Ny ! 1SFSI
and Site Restoration Coet - 6806 . - 1,764 1,136 8.706 N 8,106 - - 49 146 4023
TOTAL COST TO DECOMMISSION 5989 317 2452 3484 113607 20,145 145,994 - 145 994 38,624 . 4160679 85,677 17,397
s ——— e ——————————
TOTAL COST TO OPERATE AND DECOMMiSSION ISFSI WITH 16% CONTIN-G-E:-NCY $145,994 thousands of 2018 dollars
TOTAL CRAFT LABOR REQUIREMENTS 86,677 Man-hours

End Notes

né - indscates that this activaty not charged as decommisatoning expense
& 1ndicates that this activity perfurmed by decommissionung staff

0 - indicates that thia value 1 leas than 0 6 hut 13 non zero

a cellcontaming ” " indieates a zero value

TLG Services, Inc.
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APPENDIXM

STORED REACTOR CLOSURE HEADS & STORAGE FACILITY,
DECON DECOMMISSIONING COSTS
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2019 Decommissioning Cost Study

Table M
Palo Verde Nuclear Generating Station - Stored Reactor Closure Heads & Storage Facility
DECON Decommissioning Cost Estimate

(Thousands of 2019 Dollars)

Document A04-1761-001, Rev. 1
Appendix M, Page 162 of 183

Off Site TLRW NRC Site Processed Burial Volumes Burial/ UtiTity and |
Activity Decon R 1 P i ransport Pr g 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 Reactor Vessel 49 7 57 57 . - 650
4 Renforced concrete - 12 2 14 7 7 - 160
5 Plant structures & buildings 24 4 27 14 14 - 312
6 Facility & site closeout 7 1 8 4 4 90
Planning & Site Preparations
7 Prepare dismantling sequence 18 3 21 21 - 240
8 Plant prep. & temp svces 340 51 391 391 - -
Detailed Work Procedures
9 Remaining buildings 10 2 12 3 9 - 135
10 Facility closeout - - 9 1 10 5 5 120
11 Reactor Vessel 28 4 32 32 - - 363
12 Reinforced concrete 8 1 9 4 4 - 100
Nuclear Steam Supply System Removal
13 Retired Reactor Closure Heads 502 1,763 1,638 724 4,628 4,628 - - 15,216 924,428 6,295 6,000
Dy 1 of R Site Build
14.1 Rx Closure Head Storage Facility . 46 B 7 53 53 304
14 Totals . 46 7 53 53 304
Site Closeout Activities
Remove Rubble . 18 - 3 20 - 20 108
16 Concrete Crushing . 7 3 1 11 11 - 35
17 Small tool allowance - 5 - - - i 6 6 1 - -
TOTAL COST TO DECOMMISSION - 76 502 1,763 1,638 599 826 5,405 5,288 117 15,216 924,428 6,742 9,380

OTAL NRC LICENSE TERMINATION COST

ON-NUCLEAR DEMOLITION COST
\TOTAL CRAFT LABOR REQUIREMENTS:

B, 405 thousanas of 2019 dollars
5,288 thousands of 2019 dollars
117 thousands of 2019 dollars

6,742 man-hours

TLG Services, Inc.
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APPENDIX N

SCHEDULE OF ANNUAL EXPENDITURES - CONSOLIDATED

‘ Table Page

N-1 Schedule of Palo Verde Annual Expenditures, Unit 1 ..........cccoocooovvinin. 164
N-2 Schedule of Palo Verde Annual Expenditures, Unit 2 ............ooooveveeennnnns 166
N-3 Schedule of Palo Verde Annual Expenditures. Unit 3..............covivivivininnnn. 168

TLG Services, Inc.
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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 363 0 0 0 o 363)
2041 | 619 0 o o 0 619
2042 619 0 0 0 0 619)
2043 3,501} 0 0 0 0 3,501
2044 5,550 0| 0l .9 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 68416l 33,330 2,539 32,335 9,005 145,624
2048 69,802 31,005/ 2,515, 27,402 7,941 138,665)
2049 - 55741 14,983 2,004 19,646! 6,992 99,366
2050 55,875 15,386) 2,004 19,646’ 6,992 99,903
2051 | 38,996 11,618 1,347 15,448 6,030 73,438 .
., 2052 . 9,142 2,335 oj( 4, 2307 13,788|
. 2053 9,128 2,335 0, 4 2,301 13,767
. 2054 | 22,537 3,056 332 11, 2,034] 27,971,
2055 | 15,525 10,921 305 2 603| 27,357
2056 | 12,899, 11,030 268; 0, 394| 24,591
2087 5700 878, 8 0 12 1,468
2058 161 483 0 0 0 644
2059 188, 564] 0 0, 0 752|
2060 , 188 564/ O O ____ 0O _ 752
2061 188 564! 0 0 0 752!
2062 188 564 S0 0_ .0 752
2063 188 564 0, 0 0] 752
2064 188| 564 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 64 0 0 0o 752
L 2071 188 564l 0, 0 0 752!
© 2072 188 564, 0 0 0 752,
TLG Services, Inc.
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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 0 0 752
2074 . 161, 483 0 0 0 644
2075 | 188 564 0, 0l 0 752
2076 188 BG4 0 0 0 _ 152
. 2077 188 564 o 0 0 752
. 2078 | 188 564 0 0 o 752
2079 . 188 564 o .o o 752
2080 188, 564; 0 0l 0 752
2081 188 564, 0 0 0 752
. 2082 16y 48 0 o0 644
2083 188 564 0| 0 0 752
. 2084 188 564 0 0 0 752
. 2085 188 564/ 0. oo 759
2086 188| 564; 0 0 0 752
. 2087 188 56 o o0 0 752
288 | 188 564 0| 0 0 752,
2089 188, 564 0 0 0 752!
0209 161 483 0 0 0 644
2091 188 564 0 0 0 752
_ 2092 188 564 O 0O 0 752
2093 188 564 0| 0 0 752!
2094 188 564 0, 0! 0 752;
L2095 107 822 O _ ___ 0_ o . __ 429
2096 322 966 0; 0 0 1,288
2097 161 3,710, .0 0 29260 33131
2098 | 1,974 2,861 0, 1,452, 1,898 8,185
2099 | 0 0 0 0 0 0
_ Total | 528,998 187,281! 16,889 131,910, 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.

TLG Services, Inc.
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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 0
2041 | o . 0o o o__ o 0

2042 | 0, 0 0 0 0 0

2043 0 o0 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 18,074 160,969

2048 73,437 33,398 2,545 37,350 8,278 155,009,
2049 | 60,003 20,019 2,186 23,422 7,092 112,721,

2050 53,377 13,746 2,004 16,309 6,493 91,929
2051 | 53,243 13,344 2,004 16,309 6,493 91,392;
| 2052 33,419 9,800 1,138 12,361 5,268 61,986

2053 9,324 2,387 0 4 2,174 13,889,
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 | 568 877 8 0 12 1,465

2058 161 483 0 0, 0 644
2059 188 564/ 0 0. 0 752

2060 188 564 0 0 0. 752,

2061 188 564 0 0 0 752!
_ 2062 188 564 .0 .9 0 752

2063 188 564 0 0 0 752

2064 | 188 564 0 9 _ 0 752,
| 2065 | 188 564 0 0 L0 752
. 2086 | 161, 483| 0, 0 0 644
2067 | 188 564 O o 0 752,
2068 | 188 564 0 0 o 52
| 2069 | 188 564 0 0! 0 752
| 2070 188 564/ 0 ol 0 752
2071 188’ 564! 0 0. 0l 752
2072 | 188 564] ol 0| 0 752

TLG Services, Inc.
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SCHEDULE OF ANNUAL EXPENDITURES
UNIT 2 - 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 o 0 0 644
2075 188, 564! 0| 0, 0 752
2076 188 564/ 0, o0 0 752
| 2077 . 188 564 0 0 0 752
2078 188) 564 0 0 0 752
12079 188 564 0 R >
2080 188 564! 0 0 0 752
2081 188 564 0 0 0 752
2082 ! ey 48 0 0 0 644
2083 188 564 0 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 L R 752
2088 188 564 0 0 0 752
2089 188, 564 0 0, 0 752
2090 161 483 0 0. 0 64
2091 : 188 564 0 0, 0 752
2092 188 564 0 0 0 752
2093 188, 564 0 0 o 752

2094 188 564 0 0 0

2095 107 3221 0. 0 0 429
2096 322! 966; 0 0 0 1,288
2097 161 3,710 0 0 29,260 33,131,
2098 ! 1,974 2,861 0 1,452 1,898 8,185
2099 0 0, 0 0 0 0
Total | 499,527, 188,968 16,117 150,967 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.
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SCHEDULE OF ANNUAL EXPENDITURES
UNIT 3 - CONSOLIDATED (INCLUDES SITE FACILITIES)
(thousands, 2019 dollars)

Equipment &

Year Labor Materials Energy Burial Other Total
2040 0 0| 0| 0 0 0
2041 0 0. 0 0: 0 0
2042 o 0 0 0, 0 0
2043 0 0 0 0o 0 0
2044 0 0 0 0 0 0
2045 4,422 3561 0 _ 0 1983
2046 1,170 3,382, 0] 4,540 1,029 10,120
2047 14,3620 4,127 271 4542 1,742 25,044
2048 99,435! 15,406, 3,566 12,753 17,022 148,182
L2049 73,336, 32,776 2,539 36,513 8,114 153,277,
2050 72,943 31,873 2,500, 35246 8,004/ 150,567
2051 | 65,937 14,457, 2,004, 18,728 6,580 107,705
2052 . 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 6,685 736 5,749/ 2,775 59,466
2055 26,892 17,279 305 2 2,127 46,606
2056 . 24,221 18,429/ 268 0, 2,229 45,146
2057 910 1,101] 8 0 67 2,086
2058 161 483’ 0, 0! 0 644
2059 188 564 0] 0 0 752
2060 188 564 O O 0 752
2061 188 564' 0 0] 0 752
2062 188 564 O _ 0 0 752
2063 188 564 0] 0 0 752
2064 188 564 0 0, 0 752
2065 188 56 0 0 0O 752
2066 161 483 0! 0 0 644
. 2067 188 564! 0l o o 752
L 2068 188 564! 0, 0 0 752!
2069 188] 564; 0, 0 0 752!
' 2070 188 564 0 0O 0O __ 752
2071 188 564) 0 0 0 752!
2072 188 564] 0 0 0. 752

TLG Services, Inc.
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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 0l 752,
2074 . 161 483 0 0 0 644
2075 | 188 564! 0i 0, 0i 752
2076 | 188 564| 0; 0. 0 752
2077 188 564 0 0! % 752
2078 188 564i 0. 0, 0 752
2079 ;188 564 O O O 752
2080 188 564 0 0 0 752
. 2081 188 564] 0 O 0 752
2082 ; 161, 483 0 0 L0644
2083 ' 188 564 0] 0 0 752
. 2084 188 564 0 0 0 752
2085 188 564; 0! 0 0 752
2086 | 188 ~ 564] o 0 0 752
. 2087 188 564; 0 0 0 752
2088 . 188 564, 0 0 0 752
2089 188] 564 0; ol 0 752
o200 161 483 o 0 0 644
20901 188 564] 0l 0 0 752
2092 | 188 564] 0; 0 0 752
2093 188 564 0 0 0 752
2094 188 564i 0. 0 0 752!
2095 won 82 0 0. 0 429
2096 322 966! 0, 0; 0 1,288
2097 | 161 3,710 0 0! 29,260 33,131
2098 1,974 2,861 0 1,452 1,898 8,185
2099 0 0 0 0! 0 0
Total | 566,467 206,047 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.

TLG Services, Inc.
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APPENDIX O

SCHEDULE OF ANNUAL EXPENDITURES
CONSOLIDATED
25% CONTINGENCY*

Table Page
0-1 Schedule of Palo Verde Annual Expenditures, Unit 1 — 25% contingency... 171
0-2  Schedule of Palo Verde Annual Expenditures, Unit 2 — 25% contingency... 173
0-3 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 Services, Inc.
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SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY
UNIT 1 - CONSOLIDATED (INCLUDES SITE FACILITIES)
(thousands, 2019 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total
72040 377 0 0 0 0 377
2041 643 0 0 0 0 643,
2042 . 643 0 0 0 643
2043 | 3,633 i 0 % 0 0 3,633
2044 5759 0 Lo 0 0 5759
2045 . 67,435 4,908 1,626 14 4,531 78,513
' 2046 . 88,903 18,640; 4,151 16,642 23,844 152,179
2047 | 71,835 35742 2,634 34,283 9,339 153,834
| 2048 . 73,290 33,006, 2,610, 29,305, 8,183 146,394
2049 58,347 15779 2,080 20,782 17,176 104,163
2050 58,492 16,216, 2,080 20,782 7,176 104,746,
2051 40,872 12,240 1,398 16,341 6,183 77,035
_ 2052 . 9,651 2,483 0 4 2,368 14,506
2053 9,636 2,482 0 4 2,361, 14,484
2054 23,800 3,240 345 12 2,088 29,485
2055 10,200 11,430, 317 2 619 28576
2056 13,395 11,474 278 0 404 25,551
2057 60y _9739; 8 0 12 1,560
2058 ¢ 175 525, 0 0 0 700!
2059 204 613 0 0 0, 817
2060 204 613 o0 0 817
2061 204 613 0. 0, 0 817
2062 204 613 0 o 0. _ 817
2063 204 613 o 0 0 817
2064 204 613 0 0 0 817
2065 gog%ﬁ 613 . —%‘»— ~ 0 0 817
2066 175, 525 0 0 0 700
2067 204 613 0o 0 0 817
2068 204 613 0 0 0 817
2069 204 613 0 0 0 817
2070 204 613 o 0 0 817,
2071 204; 613 0 0 0 817,
2072 204 613 0 0 o0 81

TLG Services, Inc.
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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 204 613 0 0 0 817,
© 2074 1715 525 0O o 0 700
2075 204 613 0 0 0 817
2076 204 613 0 0l 0. 817,
2077 204 613 0 0 o_____ 817
72078 204 613 0 0 0 817,
2079 204 63 0 0. 0 817
2080 204 613 0 0 0 817
2081 | 204 613 0 o 0 817
2082 . 195 825 O . 0. . 0. . 700
2083 204 613 0 0 0__ 817,
2084 204 613 0 | 0 817 ‘
2085 | 204 613 0 0 0 817
2086 204 613 0 0 .0 817
3087 204, 613 0 ol 0o ___ 817
2088 204; 613 0 | 0 817
2089 204 613 o : 0 817
2000 175 828 0 0. . 0 700
2091 204 613 0 0 0 817
2092 204 613 0 0 . . 817
2093 204, 613 0 0 0 .. .817
2094 204 613 0 0 0 817
_09% 780 G 0 0. . .. 466
2096 350, 1,050 0 0, 0 1,401
2097 175 3,938 0 0 30,363 34,477,
2098 ' 2,096 2,940 0 1,452 1,950, 8,437,
2099 0 0 0 0 0 0,
Total | 553,669, 199,091 17,526/ 139,621 106,598 1,016,504

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.
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SCHEDULE OF ANNUAL EXPENDITURES - 25% CONTINGENCY

(thousands, 2019 dollars)

UNIT 2 - CONSOLIDATED (INCLUDES SITE FACILITIES)

Equipment &
Year Labor Materials Energy Burial Other Total
| 2040 | 0 0 0 0 0 0
2041 ' o 0 o B
| 2042 0 0 0 0 0 0
| 2043 0 0 0 0 0 0
| 2044 0 0. 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 3,534 40,572 18,705, 168,949
2048 | 76879 35385 2634 30663 8517 163,078
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 | 9830 2,537 0 4 2927 14,597
2054 | 23808 3,256 344 12 1,894 29,313
| 2055 16,114 11,360 316 2 586 28,379
2056 | 13,303 11,898 277 _ O 403 25378
2057 598 937 8 0 12 1,555
| 2088 | 175 825 O O O _ 1700
| 2059 204| 613 0 0 0 817
I 2060 204 613 0 0. 0 817
| 2061 204 613 0 0 0 817
2062 204! 613 0 0 0 817
2063 204] 613 0 : 0 817
2064 204 613 0 0 0 817
2065 | 204 613 0 0 0 817
2066 175 525 0 0 0 700
2067 204 613! 0 0 0 817
2068 204 613 0 0 0 817
| 2069 | 204 618 0 0 0 817
[ 2070 | 204 613 0 0. 0 817
2071 | 204 613 0O 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 0 0 817
2074 175 525 q o 0 700,
2075 204 613 0 0 0 817
2076 204 613 0 0 0 817
2077 204 613 0 0 0 817
2078 204 613 0 0 0 817
,,,,, 2079 204 618 _ 0 0 0 817
2080 204 613 0 0 0 817
2081 204 613 0 0 0 817,
2082 . 178 525 O S0 0. __700
2083 204 613 Q 0 o 817,
2084 204 613 0 0 0 __ 817,
2085 204 613 0 0 0 81T
2086 204 613 0 0 0 817
2087 204 613 0 o 0 817
. 2088 204 613 0} 0 0 817
2089 204 613 0 0 0 817
2090 175 _ 528 0 O 0 700
2091 204, 613 0 0 0 817
2092 204 613 0 s 0l 817
2093 204 613 0l 0 0 817
2094 204 613 0 0, 0 817
2095 . 117 350 0_ oo _ 467
2096 350 1,050! 0 o 0 1,401
2097 175 3,925 0 0 30,282 34,382
_ 2098 2,096 2,940 o 1,452 1,950 8,437
2099 0 0 0 0! 0 0
Total | 521,620/ 200,243, 16,680 159,131 97,5317 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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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 o o 0 0 0
2041 0 0 0 0 0 0
2042 | 0 0 0 0 0 0
2043 0 0 0 0, 0 0
2044 | 0 0_____ 0 0 0 0
2045 4,616 3,715 0 0 0 8,331
2046 1,328 3,841 0 4,545 1,118 10,832
2047 15,023 4644 281 4547 1,851 26,346
2048 103,452, 16,275 3,700 13,518 17,592 154,538
2049 | 76970 34,849 2633 38942 8365 161,759
2050 | 176,539 33,888 2594 37,578 8,250 158,850]
2051 68,877 15,219 2,079 19,802 6,751; 112,727
2052 | 69,054 15,254 2,085 19,857 6,769 113,018
2053 66,688 14,915 1,981 19,422 6,563! 109,568
2054 . 45,703 7,057 764 6,079 2,844 62,446,
2055 | 28,005 18,023 317 3 2,201 48,548
2056 | 925136 19,147 278 0 2,308 46,869
2057 | 954 1,170 8 0 69 2,201
2058 175 525, 0 0 0 700;
2059 | 204 613 0, 0 0 817
2060 24 613 0 0 0. 817
2061 204’ 613 0 0 0 817
2062 , 204 613 O o o 81
2063 204 613 0 0 0 817
2064 204 613 0 0 0 817
2065 | 204 613 0 0o 0, 817
2066 175, 525 0 0 0 700
2067 204! 613 0 0 0 817
2068 204 613 0 0 0 817
2069 | 204 613 o 0o 0o 817
2070 | 204) 613 0 o 0o 817
2071 | 204 613 0 0 0 817
2072 204 613 0 0 0 817

TLG Services, Inc.

693



Exhibit RWK-2
Page 176 of 183

Document A04-1761-001, Rev. 1
Appendix O, Page 176 of 183

Palo Verde Nuclear Generating Station
2019 Decommissioning Cost Study

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 204 613 0 0 0 817,
2074 175 525 o 0 0 1700
2075 204 613 0 0 0 817
2076 204 613 06 0 0 817
2077 204! 613 0 0 0 817
2078 204 613 o 0 0 817
2079 204 613 O 0 0 817
2080 204 613 0 0 0 817
2081 204 613 0 0, 0 817
2082 175 525 0 _ 0 0 70
2083 204, 613 0 0 0 817
2084 204! 613 I 0 0 817 ‘
2085 204 613 0 0 0 817
2086 204/ 613 0 0 0 817
2087 204 613 0 0 0 817
2088 204 613 0 0 0 817
2089 204 613 0 0 0 817
2090 175 525 0 0. 0. 700
2091 204 613 o 0 0 817
2092 204 613 0 0 0 817
2003 204 613 0 0 0 817
2094 204 613 0 0 0 817
2095 117 350 o o 0. 467
2096 350 1,050 0 0 0 1,401
2097 175, 3,937 0 0. 30,355 34,467
2098 2,096 2,940, 0 1,452 1,950 8,437
2099 0 0 0 0 0 0
Total | 592,492 218,509 16,720 165,743 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)(1)
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