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Reference:

1. PG&E Letter DCL-18-096, “Certification of Permanent Cessation of
Power Operations,” dated November 27, 2018 (ML18331A553)

2. PG&E Letter DCL-19-020, “Decommissioning Funding Report for
Diablo Canyon Power Plant, Units 1 and 2,” dated March 26, 2019
(ML19094B782)

3. PG&E Letter DCL-19-091, “Letter to Inform the NRC of the Submittal
Date for the Post-Shutdown Decommissioning Activities Report,
Site-Specific Decommissioning Cost Estimate, and Irradiated Fuel
Management Plan,” dated October 31, 2019 (ML19304C675)

Dear Commissioners and Staff:

Pacific Gas and Electric Company (PG&E) is submitting the site-specific
decommissioning cost estimate (SSDCE) for Diablo Canyon Power Plant (DCPP),
Units 1 and 2, pursuant to the requirements of 10 CFR 50.82(a)(4)(i) and 10 CFR
50.82(a)(8)(iii). The SSDCE also meets the requirements of 10 CFR 50.75(f)(3) for
a preliminary decommissioning cost estimate. On November 27, 2018, PG&E
informed the Nuclear Regulatory Commission (NRC) that it will permanently cease
power operations at DCPP, Units 1 and 2 on November 2, 2024, and August 26,
2025, respectively (Reference 1).

Enclosure 1 contains the SSDCE for DCPP Unit 1 and Unit 2. ADCPP
decommissioning cost estimate (DCE) was prepared by PG&E and submitted to the
California Public Utilities Commission in 2018. This DCE was submitted to the NRC
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as part of the DCPP Decommissioning Funding Report in 2019 (Reference 2).

Using the previously-submitted DCE, PG&E prepared the SSDCE to meet NRC
guidance and industry precedent for SSDCE format and content. Enclosure 1
contains confidential information that should be withheld from public disclosure in
accordance with 10 CFR 2.390. As required by 10 CFR 50.82(a)(7), PG&E will
notify the NRC in writing, with copies sent to the State of California, before
performing any decommissioning activity inconsistent with, or making any significant
schedule change from, those actions and schedules described in the Post-Shutdown
Decommissioning Activities Report (PSDAR), including changes that significantly
increase the decommissioning cost.

Enclosure 2 contains the redacted version of the SSDCE for DCPP Unit 1 and
Unit 2.

Enclosure 3 contains a Financial Information Affidavit pursuant to 10 CFR 2.390.
The Affidavit sets forth the basis for which specific information included in

Enclosure 1 may be withheld from public disclosure by the Commission and
addresses the considerations listed in 10 CFR 2.390(b)(4). All documents within the
scope of this affidavit are marked as “Confidential Information — Withhold Under

10 CFR 2.390.”

The Irradiated Fuel Management Plan (IFMP) and PSDAR are being submitted
concurrently with the SSDCE under separate cover letters. The technical, schedule,
and cost information provided is consistent among these submittals.

In Reference 3, PG&E informed the NRC of a delay in submitting the PSDAR,
SSDCE, and the IFMP. The reason for the delay was to allow additional time for
external outreach and engagement associated with these key decommissioning
submittals. PG&E has engaged with over 40 entities to discuss the submittals,
including federal, state and local officials, key community leaders, the Diablo Canyon
Decommissioning Engagement Panel, interested parties/intervenors, employees,
and local media. This submittal satisfies the commitment to submit the SSDCE by
December 6, 2019, as documented in the Enclosure of Reference 3.

PG&E makes no new or revised regulatory commitments (as defined by NEI 99-04)
in this letter.

Should you have any questions, please contact Mr. Philippe Soenen at
(805) 459-3701.
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Sincerely,

ql}mw%
James M. Welsch

Senior Vice President Generation and Chief Nuclear Officer

Enclosures
cc: Diablo Distribution
cc/enc: Scott A. Morris, NRC Region 1V Administrator
Christopher W. Newport, NRC Senior Resident Inspector
Balwant K. Singal, NRR Senior Project Manager
Gonzalo L. Perez, California Department of Health Services (without
Enclosure 1)
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Diablo Canyon Power Plant
Site-Specific Decommissioning Cost Estimate

This report constitutes the site-specific decommissioning cost estimate (SSDCE) for
Diablo Canyon Power Plant (DCPP), Units 1 and 2, in accordance with the
requirements of 10 CFR 50.82, “Termination of license,” paragraphs (a)(4)(i), (a)(8)(iii),
and 10 CFR 50.75(f)(3).

A DCPP decommissioning cost estimate (DCE) was prepared by Pacific Gas and
Electric Company (PG&E) and submitted to the California Public Utilities Commission
(CPUC) in 2018. This DCE was submitted to the Nuclear Regulatory Commission
(NRC) as part of the DCPP Decommissioning Funding Report in 2019 (Reference 1).
Using the previously-submitted DCE, PG&E prepared the SSDCE to meet NRC
guidance and industry precedent for SSDCE format and content.

The decommissioning approach that has been selected by PG&E for DCPP is the
DECON method. While some decommissioning activities would begin after the Unit 1
shutdown, most decommissioning activities at the two units would begin soon after the
Unit 2 shutdown and are sequenced and integrated to minimize the total cost and
duration of the physical dismantling processes.

PG&E used a dedicated team of nuclear, decommissioning, and DCPP experts to form
a decommissioning plan, schedule, and associated cost estimate instead of relying on a
generic nuclear industry decommissioning unit cost factor methodology. The DCE is
informed using cost-based and historical bid-based estimating, direct experience gained
by PG&E after 10 years of full-scale decommissioning at Humboldt Bay Power Plant
(HBPP) Unit 3, industry expertise, and benchmarking. The planning team includes
experts in specific fields who understand the complexity and multi-discipline
requirements for a project of this scale.

The cost to decommission the site, safeguard the spent fuel until it can be transferred to
the Department of Energy (DOE) for storage at a permanent offsite repository, and
restore the impacted area of the site is estimated to be $5.1 billion in 2019 dollars. The
summary of the costs estimated for License Termination, Spent Fuel Management, and
Site Restoration activities are presented in Table ES-1.

PG&E currently has more funds in the decommissioning trust fund for DCPP Units 1
and 2 than required to meet the minimum NRC decommissioning amount of

$670.2 million (2019 dollars) for each unit that was calculated pursuant to the
requirements of 10 CFR 50.75(c).
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This report constitutes the SSDCE for DCPP, Units 1 and 2, in accordance with the
requirements of 10 CFR 50.82, “Termination of license,” paragraphs (a)(4)(i),
(a)(8)(iii), and 10 CFR 50.75(f)(3). This SSDCE contains the following:

e adescription of the overall decommissioning project (Section 3),

e asummary decommissioning cost estimate by major activity and phase
(Section 4),

o a description of the decommissioning cost estimating methodology
(Section 4),

o adiscussion of site-specific factors, such as staffing levels, radioactive waste
volume estimates, and site characterization (Section 4.2), and

e a schedule of the major decommissioning activities (Section 5).

A DCPP DCE was prepared by PG&E and submitted to the CPUC in 2018. This
DCE was submitted to the NRC as part of the DCPP Decommissioning Funding
Report in 2019 (Reference 1). Using the previously-submitted DCE, PG&E prepared
the SSDCE to meet NRC guidance and industry precedent for SSDCE format and
content. References to the DCE are provided throughout.

The DCPP Decommissioning Funding Report submitted to the NRC in 2019
(Reference 1) also provided the minimum decommissioning fund estimate, and
concludes PG&E currently has more funds in the decommissioning trust fund for
DCPP Units 1 and 2 than required to meet the minimum NRC decommissioning
amount of $670.2 million (2019 dollars) for each unit that was calculated pursuant to
the requirements of 10 CFR 50.75(c).

The Irradiated Fuel Management Plan and Post-Shutdown Decommissioning
Activities Report (PSDAR) are being submitted concurrently with the SSDCE. The
technical, schedule, and cost information provided is consistent among these
submittals.

The two-unit DCPP consists of a pair of Westinghouse four loop pressurized water
reactors, At full capacity, Unit 1 and Unit 2 each has a thermal rating of

3,411 megawatt-thermal, with corresponding gross electrical outputs of

1,190 megawatt-electrical. (Reference 1, Enclosure 5, Section 1.2) The current
facility operating licenses for DCPP expire on November 2, 2024, for Unit 1 and
August 26, 2025, for Unit 2.

The DCPP site is adjacent to the Pacific Ocean in San Luis Obispo County,

California, and is approximately 12 miles west-southwest of the City of San Luis
Obispo. The residential community of Los Osos is approximately 8 miles north of
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the site. This community is in a coastal hillside area adjacent to Montafa de Oro
State Park. The township of Avila Beach is located down the coast at approximately
7 miles southeast of the site. The City of Morro Bay is located up the coast
approximately 11 miles northwest of the site. The plant is roughly equidistant
between San Francisco and Los Angeles.

The principal structures of DCPP include two containment structures, turbine
building, auxiliary building, radwaste buildings, administration building, training
building, maintenance building, storage tanks, intake and discharge structures, and
transmission switchyards. An independent spent fuel storage installation (ISFSI) is
also located at DCPP that has capacity for all spent nuclear fuel (SNF) generated
through the end of the operating licenses. The Diablo Canyon (DC) ISFSI is
licensed under a 10 CFR 72 site-specific license.

By letter dated November 27, 2018 (Reference 2), PG&E provided formal notification
to the NRC that it intends to permanently cease power operations of DCPP on
November 2, 2024, for Unit 1 and August 26, 2025, for Unit 2. Once each DCPP
unit has permanently ceased operation and fuel has been permanently removed
from the reactor vessel, PG&E will submit written certifications to the NRC, in
accordance with 10 CFR 50.82(a)(1)(ii) and 10 CFR 50.4(b)(8) and (9). Upon
docketing of the certifications required by 10 CFR 50.82(a)(1)(i) and 10 CFR
50.82(a)(1)(ii), pursuant to 10 CFR 50.82(a)(2), the 10 CFR Part 50 licenses for
DCPP will no longer authorize operation of the reactors or emplacement or retention
of fuel in the reactor vessels.

Current regulations governing decommissioning, waste management, and spent fuel
management; and the funding of those elements, include the following:

e Decommissioning is defined, in part, in 10 CFR 50.2 as the safe removal of a
facility or site from service and the reduction of residual radioactivity to levels
that permit release of the site and termination of the license.

e Pursuantto 10 CFR 50.51(b), each license for a facility that has permanently
ceased operations continues in effect beyond the expiration date to authorize
ownership and possession of the production or utilization facility, until the
NRC notifies the licensee in writing that the license is terminated.

e Pursuantto 10 CFR 50.75(f)(3), at or about five years prior to cessation of
operations, the licensee shall submit a preliminary DCE.

e Prior to, or within two years following permanent cessation of operations, the
licensee is required by 10 CFR 50.82(a)(4)(i) to submit a PSDAR to the NRC.
The PSDAR must contain a SSDCE, including the projected cost of managing
irradiated fuel.

e Pursuantto 10 CFR 50.82(a)(7) the licensee is required to notify the NRC
before performing any decommissioning activity inconsistent with, or making
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any significant changes from, those actions and schedules described in the
PSDAR, including changes that significantly increase decommissioning costs.
Pursuant to 10 CFR 50.82(a)(8)(iii), within 2 years following permanent
cessation of operations, if not already submitted, the licensee shall submit a
SSDCE.

In accordance with 10 CFR 72.30, licensees must have a proposed
decommissioning plan for the ISFSI site and facilities that includes a cost
estimate for the plan. The plan should contain sufficient information on the
proposed practices and procedures for the decontamination of the ISFSI and
for the disposal of residual radioactive materials after all spent fuel, high-level
radioactive waste, and reactor-related greater than Class C (GTCC) waste
have been removed.

Use of the decommissioning funds is limited by 10 CFR 50.82(a)(8)(i) to
legitimate decommissioning expenses that neither reduces the value of the
trust fund below that necessary to place and maintain the reactor in a safe
storage condition if unforeseen conditions or expenses arise, nor inhibits the
ability of the licensee to complete funding of any shortfalls in the trust needed
to ensure the availability of funds to ultimately release the site and terminate
the license.

As provided in 10 CFR 50.82(a)(8)(ii), a licensee may withdraw funds from
the decommissioning trust up to a cumulative total of three percent of the
generic amount calculated under 10 CFR 50.75 for decommissioning
planning purposes at any time.

After submittal of the certifications of permanent cessation of operations and
fuel removal required under 10 CFR 50.82(a)(1) and commencing 90 days
after the NRC has received the PSDAR, the licensee may use an additional
20 percent of the decommissioning funds prescribed in 10 CFR 50.75(c) for
decommissioning purposes. The licensee is prohibited from using the
remaining 77 percent of the generic decommissioning funds until a SSDCE is
submitted to the NRC.

Regulatory Guide 1.202, “Standard Format and Content of Decommissioning
Cost Estimates for Nuclear Power Plants,” (Reference 3) and NUREG-1713,
“Standard Review Plan for Decommissioning Cost Estimates for Nuclear
Power Reactors,” (Reference 4) provide the standard format and content to
facilitate preparation and NRC review of required cost estimates.

The NRC has evaluated the environmental impacts of three general strategies for
decommissioning power reactor facilities in NUREG-0586, “Final Generic
Environmental Impact Statement on Decommissioning of Nuclear Facilities:
Supplement 1, Regarding the Decommissioning of Nuclear Power Reactors”
(Reference 5). The three general methods evaluated are summarized as follows:

DECON: The systems, structures, and components (SSCs) that contain
radioactive contaminants are promptly removed or decontaminated to a level
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that permits termination of the 10 CFR 50 license shortly after cessation of
operations.

e SAFSTOR: After the plant is shut down and defueled, the facility is placed in
a safe, stable condition and maintained in that state (safe storage). The
facility is decontaminated and dismantled at the end of the storage period to
levels that permit 10 CFR 50 license termination. During SAFSTOR, a facility
is left intact, or may be partially dismantled, but the SNF is removed from the
reactor vessel, and radioactive liquids are drained from systems and
components and then processed. Radioactive decay occurs during the
SAFSTOR period, thereby reducing the quantity of contamination and
radioactivity that must be disposed of during decontamination and
dismantlement.

e ENTOMB: Radioactive SSCs are encased in a structurally long-lived
substance, such as concrete. The entombed structure is appropriately
maintained, and continued surveillance is carried out until the radioactivity
decays to a level that permits termination of the 10 CFR 50 license.

The decommissioning approach that has been selected by PG&E for DCPP is the
DECON method. While some decommissioning activities would begin after the

Unit 1 shutdown, most decommissioning activities at the two units would begin soon
after the Unit 2 shutdown and are sequenced and integrated to minimize the total
cost and duration of the physical dismantling processes (Reference 1, Enclosure 5,
Section 1.5). DCPP decommissioning includes: permanent removal of fuel from the
reactors; transfer SNF to the DC ISFSI; decontaminate and dismantle (D&D) SSCs
to levels that permit license termination; and restore non-DC ISFSI site areas. In
accordance with 10 CFR 50.82(a)(9), a license termination plan will be developed
and submitted for NRC approval at least two years prior to termination of the
licenses (Reference 1, Enclosure 5, Section 1.4.1). 10 CFR 50 license termination
is targeted for approximately 13 years after Unit 2 shutdown. After SNF and GTCC
waste are transferred to the DOE for storage at a permanent offsite repository, the
DC ISFSI will be decommissioned in accordance with 10 CFR 72, and the site
restored (including biological monitoring), within an additional 9 years. (Reference 1,
Enclosure 5, Figures 5-1 and 5-2)

The decision to transition to immediate DECON is consistent with the CPUC and
stakeholder preference and is also in the best interest of PG&E’s customers
because the total cost of decommissioning can be reduced by direct transition to
decommissioning immediately upon plant shutdown. PG&E determined that
immediate transition to decommissioning is more cost-effective than the SAFSTOR
strategy based on the following considerations: (1) the operating licenses are
terminated earlier; (2) earlier security staff and emergency plan reductions due to
security modifications and earlier transfer of SNF to the DC ISFSI; (3) benchmarking
experience of other plants supports more efficient resolution of technical challenges;
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and (4) availability of experienced, in-house staff (Reference 1, Enclosure 5,

Section 1.5).

Typically, initial planning efforts detailing the decommissioning process can take 18
to 24 months after reactor shutdown before physical decommissioning begins. To
support a direct transition to immediate DECON, PG&E plans to leverage the
CPUC'’s early approval of DCPP shutdown in 2024 and 2025 to continue
decommissioning planning and permitting activities from 2019 to 2024. The
planning would streamline the decommissioning effort, reduce decommissioning
costs, and accelerate the schedule by allowing the majority of physical
decommissioning of portions of the site to begin shortly after the Unit 2 permanent
shut down. This also would shorten the overall decommissioning schedule. Industry
experience indicates that early, detailed preparation and planning reduces the
duration and cost of decommissioning while enhancing safety and efficiency
(References 6 and 7). (Reference 1, Enclosure 5, Section 1.5)

DCPP expects to conduct decommissioning of DCPP in the following periods
presented in Table 3-1.

Tahla 2.1 Niahln Canvnn Pawar Plant Darnmmiceecinninna Parinde QSiimmarv

Fre- Dec ZUTU | UCt ZUZ4 | LOoNsIStS Of detalled planning, engineering,
Shutdown contracting, licensing, and permitting efforts.
Planning

Power Block | Nov 2024 | Apr 2027 |Transitions the plant to a decommissioning

Modifications configuration to support safe and efficient
decommissioning.

Wet Storage | May 2027 | Jun 2032 | Designates the timeframe where SNF is cooling
in the spent fuel pools (SFPs) and/or is being
transferred to the DC ISFSI. Concurrently,
preparations are being made for major D&D in
the next period.

Building Jul 2032 | Apr 2035 | Consists of D&D of radiological SSCs. Also

Demolition includes removal of several ancillary (non-
radiological) structures.

Site May 2035 | Dec 2038 | Includes demolition of non-radiological

Restoration structures, conduct of final radiological surveys
to support license termination, and restoration of
non-ISFSI areas. Period ends with 10 CFR 50
license termination.

ISFSI Jan 2039 | Aug 2067 | Designates the timeframe after 10 CFR 50

Operations license termination where SNF and GTCC

waste are stored only at the DC ISFSI and
transferred to the DOE for storage at a
permanent offsite repository. This period also
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INciuges biological monmoring ot the plant site
restoration.

ISFSI Sep 2067 | Jan 2076 | Consists of removal of ISFSI structures,
Restoration permitting, conduct of final radiological surveys
for ISFSI license termination, restoration of
affected areas, and biological monitoring.

Reference 1, Enclosure 3

The DCE (Reference 1, Enclosure 5) is divided into three NRC-defined cost
categories (or phases) -- License Termination, Spent Fuel Management, and Site
Restoration. Within each category, costs were estimated by scope of work
(Reference 1, Enclosure 5, Section 4.1).

License Termination: Costs that are consistent with “decommissioning” as defined
by the NRC in its financial assurance regulations (i.e., 10 CFR 50.75). The cost
reported for this category is generally sufficient to terminate the plant’s operating
licenses, recognizing that spent fuel management represents an additional cost
liability that will interact with the license termination effort.

Spent Fuel Management: Costs associated with the containerization and transfer of
spent fuel from the SFPs to the DC ISFSI and the transfer of casks from the DC
ISFSI to an approved offsite location. Costs also are included for the operations of
the SFPs, management of the DC ISFSI until all SNF and GTCC waste is
transferred to an approved offsite location, demolition of the DC ISFSI, and
restoration of the associated area.

Site Restoration: Costs associated with the dismantling and demolition of buildings
and facilities demonstrated to be free from radiological contamination. This includes
structures never exposed to radioactive materials (such as office buildings), as well
as those facilities that have been decontaminated to appropriate levels. Structures
are removed to a depth of three feet (unless noted otherwise in Reference 1,
Enclosure 5, Section 4.1.3.2) and backfilled to conform to local grade.

The cost to decommission the site, safeguard the spent fuel and GTCC waste until it
can be transferred to the DOE for storage at a permanent offsite repository, and
restore the impacted area of the site is estimated to be $5.1 billion in 2019 dollars.
The summary of the costs estimated for License Termination, Spent Fuel
Management, and Site Restoration activities are presented in Table ES-1.

A further discussion of cost estimate development, categorization, and site-specific
considerations are provided in the subsections below.
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PG&E used a dedicated team of nuclear, decommissioning, and DCPP experts to
form a decommissioning plan, schedule, and associated cost estimate rather than
relying on a generic nuclear industry decommissioning unit cost factor methodology.
The SSDCE is based on cost-based and historical bid-based estimating, direct
experience gained by PG&E after 10 years of full-scale decommissioning at HBPP
Unit 3, industry expertise, and benchmarking. The planning team included experts
in specific fields who understand the complexity and multi-discipline requirements for
a project of this scale. This included PG&E leadership, decommissioning-
experienced personnel, DCPP operating plant departmental personnel, specialty
contractors, corporate legal, finance, and accounting. (Reference 1, Enclosure 5,
Sections 1 and 2.2)

Project management plans (PMPs) and studies were prepared to establish the site-
specific baseline for decommissioning activities, costs, and an executable schedule.
PMPs were prepared to develop the plans for major decommissioning evolutions,
while studies were prepared to gather information on specific topics. This
methodology allowed PG&E to evaluate options that minimize costs while adhering
to PG&E established risk minimization and safety principles.

After each cost estimate was developed, the costs were grouped into categories
(see Section 4 for a description of the categories), broken down into specific
milestones with specified scopes of work (see below), and time phased using the
project schedule.

Costs were further identified as discrete or unassigned. Discrete costs are those
expenses that are directly attributable to an activity with specific completion criteria
such as reactor pressure vessel removal or establishing a SFP island. Unassigned
costs are expenses not easily attributed to a discrete work scope such as staffing,
waste, and transportation costs. Discrete and unassigned cost designations are
identified in Table ES-1 and Attachment A (Reference 1, Enclosure 5, Sections 6.1
and 6.2).

Attachment A provides a complete listing of the milestones and specified scopes of
work and assigned each an identification number. Below are summaries of each
milestone (Reference 1, Enclosure 5, Section 6.1):

(1) Program Management, Oversight, and Fees:

This category includes general staff support and oversight, severance costs,
metered energy usage, water and facility management, taxes, insurance fees,
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regulatory and industry fees, public engagement, radiological characterization,
license termination preparation, emergency planning staffing and fees, and
consumables. These costs are necessary decommissioning costs and they are not
associated with a discrete scope of work.

(2) Security Operations:

This category includes the general security staffing and associated departmental
costs for the duration of the decommissioning project. The security modification
costs are excluded from this category and are included in Power Block
Modifications.

(3) Waste/Transportation:

This category includes costs for transportation and disposal of all waste
classifications excluding those associated with Breakwater Removal,
Reactor/Internals Segmentation, and Large Component Removal. Waste costs
associated with those scopes are easily segregated and can be allocated to their
discrete projects. This category also includes material management costs which
includes costs for managing the sale of remaining assets.

(4) Power Block Modifications:

This category includes the SFP island, cold and dark, and security modifications.
These modifications are all implemented early in the project lifecycle and will allow
PG&E to either reduce staffing levels or enhance the ability to safely execute
decommissioning.

(5) Site Infrastructure:

This category includes onsite and offsite infrastructure improvements required to
complete decommissioning such as onsite building modifications and Pismo Beach
rail yard modifications.

(6) Large Component Removal:

This category includes removal of steam generators (original and replacement),
reactor heads (original and replacement), reactor coolant pumps, main generators,
main turbines, and other various large components that must be removed prior to
demolition. This category also includes the transportation and disposal costs of the
components.
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(7) Reactor/Internals Segmentation:

This category includes the reactor vessel and internals segmentation along with the
packaging, transportation, and disposal costs. This scope of work is highly
specialized and includes the design and fabrication of custom tooling.

(8) Spent Fuel Transfer to Independent Spent Fuel Storage Installation:

This category includes the procurement of storage canisters/casks for both GTCC
waste and spent fuel, the cost of loading spent fuel into casks, and transferring of all
casks from the fuel handling building to the DC ISFSI pad. The loading of GTCC
waste into casks can be found in the Reactor/Internals Segmentation scope.

(9) Turbine Building Removal:
This category includes decontamination, system and area closure, and demolition of
the Unit 1 and Unit 2 turbine building.

(10) Auxiliary Building Removal:
This category includes decontamination, system and area closure, and demolition of
the Unit 1 and Unit 2 auxiliary building.

(11) Containment Removal:
This category includes decontamination, system and area closure, and demolition of
the Unit 1 and Unit 2 containment buildings.

(12) Fuel Handling Building Removal:
This category includes decontamination, system and area closure, and demolition of
the Unit 1 and Unit 2 fuel handling building.

(13) Not Used. Original scope included in this milestone was relocated into another
milestone during cost estimate development.

(14) Balance of Site Removal:
This category includes decontamination, system and area closure, and demolition of

all remaining common and unit specific structures.

(15) Intake Structure Removal:

This category includes installation of a coffer dam inside the breakwater lagoon,
system and area closure, demolition of the intake structure, and removal of the
coffer dam.
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(16) Discharge Structure Removal:

This category includes installation of a coffer dam around the discharge structure,
decontamination, system and area closure, demolition of the discharge structure,
and removal of the coffer dam.

(17) Breakwater Removal:
This category includes demolition, transportation, and disposal of the east and west
breakwaters.

(18) Non-Independent Spent Fuel Storage Installation Site Restoration:

This category includes underground utility and structure demolition, soil remediation,
final site survey, and final grading, landscaping, and re-vegetation of the non-ISFSI
portion of the site.

(19) Spent Fuel Transfer to Department of Energy:
This category includes the transfer of spent fuel and GTCC waste casks to the DOE.

(20) Independent Spent Fuel Storage Installation Demolition and Site

Restoration:
This category includes underground utility and structure demolition, soil remediation,

final site survey, and final grading, landscaping, and revegetation of the ISFSI
portion of the site.

Regulatory Guide 1.202 (Reference 3) and NUREG-1713 (Reference 4) delineate
the items to be addressed in the SSDCE. PG&E has addressed these items in the
subsections that follow.

The DCE provided in Reference 1, Enclosure 5 provides a significant amount of
information regarding the process of removing radioactive components.
Reference to these sections for additional information is included below.
Estimated costs for the following are provided in Attachment A:

e Reactor Coolant Loops: Removal is designated as system and area
closure work scope and is accounted for in the respective containment
building unit specific cost line items 11.02 and 11.05. Decontamination is
accounted for in line items 11.01 and 11.04 and packaging and
transportation of the waste is captured in line item 3. See Reference 1,
Enclosure 5, Section 4.1.1.6.1 for a detailed description of containment
building system and area closure.
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Reactor Coolant Pumps: Line item 6.05 addresses removal,
decontamination, packaging, and disposal. See Reference 1,
Enclosure 5, Section 4.1.1.6.1 for a detailed description of removal plans.

Bioshield: The bioshield is comprised of mainly concrete and rebar.
Therefore, its removal is designated as building demolition work

scope. This work is accounted for in the respective containment unit
specific demolition cost line items 11.03 and 11.06. Decontamination is
accounted for in line items 11.01 and 11.04 and packaging and
transportation of the waste is captured in line item 3. See Reference 1,
Enclosure 5, Section 4.1.1.6.1 for a detailed description of containment
demolition.

Pressurizer: Line item 6.06 addresses removal, decontamination,
packaging, and disposal. See Reference 1, Enclosure 5, Section 4.1.1.6.1
for a detailed description of removal plans.

Steam Generators: Line item 6.03 addresses removal, decontamination,
packaging, and disposal. See Reference 1, Enclosure 5, Section 4.1.1.6.1
for a detailed description of removal plans.

Reactor Vessel and Internals: Line item 7 addresses removal,
decontamination, packaging, transportation, and disposal. See
Reference 1, Enclosure 5, Section 4.1.1.4 for a detailed description of
these plans.

Control Rod Drive System: Removal will take place with the reactor
heads. Cost line item 6.04 addresses removal, decontamination,
packaging, and disposal. See Reference 1, Enclosure 5, Section 4.1.1.6.1
for a detailed description of these plans.

Spent Fuel Racks: Removal is designated as system and area closure
work scope and is accounted for in the respective fuel handling building
unit specific cost line items 12.02 and 12.05. Decontamination is
accounted for in line items 12.01 and 12.04 and packaging and
transportation of the waste is captured in line item 3. See Reference 1,
Enclosure 5, Section 4.1.1.6.4 for a detailed description of fuel handling
building system and area closure.
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Spent Fuel Pool Cooling System: Removal is designated as system
and area closure work scope and is accounted for in the respective fuel
handling building unit specific cost line items 12.02 and 12.05.
Decontamination is accounted for in line items 12.01 and 12.04 and
packaging and transportation of the waste is captured in line item 3. See
Reference 1, Enclosure 5, Section 4.1.1.6.4 for a detailed description of
fuel handling building system and area closure.

Spent Fuel Pool Liner: Removal is designated as building demolition
work scope and is accounted for in the respective fuel handling building
unit specific demolition cost line items 12.03 and 12.06. Decontamination
is accounted for in line items 12.01 and 12.04 and packaging and
transportation of the waste is captured in line item 3. See Reference 1,
Enclosure 5, Section 4.1.1.6.4 for a detailed description of fuel handling
building demolition.

Draining and Processing of Spent Fuel Pool Water and Boron Waste:
The capability to process radiologically contaminated water is a necessary
function during decommissioning. Existing liquid radiological waste
facilities will be removed from service approximately 18 months after both
units are shut down. Until that occurs, much of the liquid radiological
waste inventory will be processed through this existing system. Because
the water volume in the SFPs will need to be maintained for years after
both units are shut down until all SNF and GTCC waste is transferred to
the ISFSI, temporary liquid radiological waste and dilution systems will be
installed to dispose of the SFP water and additional contaminated water in
accordance with 10 CFR 20 Appendix B limitations. Costs for these new
temporary systems are contained in line item 1.09. See Reference 1,
Enclosure 5, Section 4.1.1.2.2 (page 154) for a detailed description of
radiological waste water processing.

Contaminated Cranes: Removal is designated as building demolition
work scope and is accounted for in the respective building unit specific
demolition cost items x.03 and x.06 (where x is the identification for each
building in line items 9 through 12). Decontamination is accounted for in
line items x.01 and x.04 and packaging and transportation of the waste is
captured in line item 3. Removal, decontamination, packaging, and
disposal of the containment manipulator cranes is designated in line

item 6.07. See Reference 1, Enclosure 5, Sections 4.1.1.6 and 4.1.3.2 for
detailed descriptions of building demolition.
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Turbine Generator(s): Line item 6.08 addresses removal,
decontamination, packaging, and disposal. See Reference 1,

Enclosure 5, Section 4.1.1.6.2 for a detailed description of turbine building
demolition.

Turbine Condenser(s): Line item 6.11 addresses removal,
decontamination, packaging, and disposal. See Reference 1,

Enclosure 5, Section 4.1.1.6.2 for a detailed description of turbine building
demolition.

Moisture Separator Reheaters: Line item 6.11 addresses removal,
decontamination, packaging, and disposal. See Reference 1,

Enclosure 5, Section 4.1.1.6.2 for a detailed description of turbine building
demolition.

Feedwater Heaters: Line item 6.11 addresses removal, decontamination,
packaging, and disposal. See Reference 1, Enclosure 5, Section 4.1.1.6.2
for a detailed description of turbine building demolition.

Feedwater Condensate System: Removal is designated as building
demolition work scope and is accounted for in the respective turbine
building unit specific demolition cost line items 9.03 and 9.06. Prior to
demolition, the components will be made safe for removal during system
and area closure that is accounted for in line items 9.02 and 9.05.
Packaging and transportation of the waste is captured in line item 3. See
Reference 1, Enclosure 5, Section 4.1.1.6.2 for a detailed description of
turbine building demolition.

Feedwater Pumps/Turbine Drives: Removal is designated as building
demolition work scope and is accounted for in the respective turbine
building unit specific demolition cost line items 9.03 and 9.06. Prior to
demolition, the components will be made safe for removal during system
and area closure that is accounted for in line items 9.02 and 9.05.
Packaging and transportation of the waste is captured in line item 3. See
Reference 1, Enclosure 5, Section 4.1.1.6.2 for a detailed description of
turbine building demolition.

Floor Drains: Removal will occur with the structures during building
demolition. If they are embedded in the portions of concrete foundations
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that are not being removed (i.e., the base slabs and exterior walls of the
auxiliary and turbine buildings), then they will be sampled and
decontaminated if possible, and abandoned with the foundation. If they
cannot be decontaminated successfully, they will be locally removed from
those foundations prior to abandonment. The costs for removal of the
floor drains is therefore captured in the building demolition line items x.03
and x.06 (where x is the identification for each building in line items 9
through 12) for each individual affected structure. Decontamination is
accounted for in line items x.01 and x.04 and packaging and
transportation of the waste is captured in line item 3. See Reference 1,
Enclosure 5, Sections 4.1.1.6 and 4.1.3.2 for detailed descriptions of
building demolition.

¢ Heating, Ventilation, and Air Conditioning Ducts, Equipment:
Removal is designated as building demolition work scope and is
accounted for in the respective building unit specific demolition cost
items x.03 and x.06 (where x is the identification for each building in line
items 9 through 12). Decontamination is accounted for in line items x.01
and x.04 and packaging and transportation of the waste is captured in line
item 3. See Reference 1, Enclosure 5, Section 4.1.3.1.4 for detailed
descriptions of building demolition.

As discussed in Reference 1, Enclosure 5, Section 4.1.1.3.2, after removal,
remediation, and/or abatement of all known hazardous and/or regulated
materials, there are two remaining scopes of work related to building
decontamination.

o Before open-air structural demolition, structures are prepared by applying
either a fixative and/or some other form of lockdown media to seal off
loose radiological contamination to prevent the migration of loose
radiological contamination during demolition activities in the form of
airborne radiological contamination.

o After demolition is complete, remaining surfaces of a structure that will be
left in-place will be radiologically decontaminated. The decontamination
will support final status survey operations and the follow-up independent
third-party confirmatory surveys before 10 CFR Part 50 licenses are
terminated (see Section 4.2.3 below).

Structural surfaces (concrete or steel) will be radiologically decontaminated to
accomplish either of the following:
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Table 4-2: Contaminated Equipment and Piping

Piping diameter > 3 inches 14,232 ft.
Piping diameter < 3 inches 42,069 ft.
Tanks of all sizes 87
Pumps 161
Heat Exchangers 40
Miscellaneous Components 172

In addition to surface decontamination, PG&E evaluated various methods
available for reducing the radioactive source term in contaminated systems
exposed to radioactive fluids. The DCE includes costs in the respective building
unit specific decontamination Attachment A line items 10.01, 10.04, 11.01, and
11.04 for performing chemical decontamination of the reactor coolant piping,
pressurizer, chemical volume and control system, and residual heat removal
system to reduce worker exposure during the decommissioning work.
Reference 1, Enclosure 5, Section 4.1.1.3.3 provides additional details on the
decontamination evaluation process and results.

Reference 1, Enclosure 5, Section 4.1.3.2 provides a description of the buildings
inside the radiologically controlled area. As noted in Section 4.2.3 below, there
are currently not any known inaccessible areas that may contain radiological
contamination.

Site characterization will be conducted in two phases: (1) a preliminary
characterization during plant operations, and (2) a post-shutdown site
characterization. Once physical dismantlement and any necessary
decontamination is completed for a given area, final status surveys are
conducted to demonstrate that an area conforms to the radiological release
criteria for license termination. Furthermore, remediation may be necessary to
meet regulatory requirements. Each topic is discussed below.

Preliminary Characterization (Reference 1, Enclosure 5, Section 2.3)
A historical site assessment (HSA) was performed for the site in 2018. This
investigation collected information regarding the site history from the start of
operations to the present and used the following sources of information:

e annual environmental reports
o annual effluent reports
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¢ licensee event reports

e 10 CFR 50.75(g) files

e groundwater sampling data

e radiation survey data

e area and boundary locations for radiological areas
e corrective action reports

e personnel interviews

The HSA identified potential non-radiological contamination (i.e., petroleum
hydrocarbons, asbestos, and lead paint) and potential radioactive contamination.
Both radiological and potential non-radiological contamination warrant additional
investigation as part of the site characterization plan to be performed upon plant
shutdown. Based on the results of the HSA, there are currently not any known
inaccessible areas that may contain radiological contamination. See

Reference 1, Enclosure 5, Section 2.3 for examples of radiological and non-
radiological findings.

Regulations require minimizing, preventing, and documenting both radiological
and chemical-related contamination and spill events. Robust programs and
initiatives are in place to minimize and prevent both. They include:

o the 2006 Nuclear Energy Institute groundwater protection initiative (GPI
07-007), which establishes standards for sampling and reporting
groundwater monitoring;

e the Buried Piping Program, which analyzes and inspects below-grade
piping;

¢ the Radiological and Environmental Monitoring Program, which monitors
for radioactive contamination in the environment;

o the Effluents Control Program administered by the Offsite Dose
Calculation Manual, which regulates and monitors radioactive effluents;

e the Spill Prevention Countermeasure and Control Program, which
catalogs and develops procedures and controls to prevent hydrocarbon
spills; and

¢ the Storm Water Pollution Prevention Plan, which controls site exposure to
rainfall and potential pollutants

As a result of these initiatives, all feasible efforts are being made to prevent
chemical or radiological contamination that could harm humans and/or the
environment. If a significant spill occurs, the event is immediately documented in
the corrective action program. If a spill cannot be completely cleaned up or
mitigated, the event will be documented as required by 10 CFR 50.75(g). Any
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government regulatory agency may require interim or complete cleanup of a spill
or contamination event if the event could harm humans or the environment.

Post-Shutdown Site Characterization (Reference 1, Enclosure 5,

Section 4.1.1.1.4)

The approximately 750-acre industrial portion of the DCPP site will be
characterized for both radiological contamination and non-radiological
contaminants of concern. Physical sampling and analysis will occur after Unit 1
and Unit 2 are shut down. The purpose of the Site Characterization Study is,
through the formal Data Quality Objectives process, to determine the extent and
nature of radiological and non-radiological contamination that may exist at DCPP.

Radiological characterization will be conducted in accordance with NUREG-1575
(Reference 8). Non-radiological hazardous characterization will be in
accordance with both federal and California Environmental Protection Agency
standards.

The following are the types of processes that may be used in the Site
Characterization Study:

e grab sample techniques for surface soils

e s0il boring for subsurface soils

e coring for volumetric concrete samples

e smear techniques for loose surface contamination

e direct radiation measurements

e gamma radiation spectroscopy

¢ liquid scintillation counting for tritium analysis

e radiochemical analysis for hard-to-detect species such as iron-55 and
nickel-63

e volumetric samples for hazardous materials analysis (for non-radiological
characterization only)

e scrape samples for coatings analysis (for non-radiological characterization
only)

Estimated costs for site characterization are shown in Attachment A, line 1.14.

Final Status Surveys

After completing site decommissioning activities, the final status surveys will be
performed to demonstrate that the remediated portion of the site (excluding the
ISFSI containing the spent fuel and GTCC waste) can be released for
unrestricted use and terminate the 10 CFR 50 license. The site release criteria is
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defined by the MARSSIM protocol and is in general 25 millirem per year from all
pathways. Adherence to the NRC-approved License Termination Plan and
MARSSIM guidance will ensure that the surveys are conducted so that
applicable regulatory criteria are satisfied.

Estimated final status survey costs are shown in Attachment A, line 18.03.

Soil Remediation (Reference 1, Enclosure 5, Sections 4.1.2.2.4 and 4.1.3.1.1)
The extent of soil contamination within the site will be defined by the Post-
Shutdown Site Characterization. Soil remediation is carried out to reduce (1) soil
radioactive contamination to levels that meet NRC’s radiological release criteria
for unrestricted use and (2) non-radioactive soil contamination to levels that meet
the California Department Toxic Substances Control (governed by the California
Environmental Protection Agency) chemical cleanup standards which will comply
with federal Environmental Protection Agency water quality standards at a
minimum. Soil remediation includes the logistical, planning, resources, and
physical work required to excavate contaminated soils in conjunction with
demolition, excavation, and final site restoration activities. Estimated costs for
soil remediation are shown in Attachment A line item 18.02.

Active groundwater remediation is not anticipated for DCPP, as groundwater
monitoring has not identified tritium at the well that is used for a drinking water
source (located up DC, away from the power block).

Prior to demolition, material slated for removal will be evaluated to identify what
can be repurposed (or reused), recycled, or disposed of as waste. This
approach minimizes costs and is environmentally responsible. Materials
designated for reuse will be clean materials that have another use onsite,
avoiding transportation and disposal costs. Materials designated for recycling
will be clean materials that still possess usable value but are not usable onsite.
These materials will be transported to a recycling facility, incurring transportation
costs but no disposal costs. Offsite disposal will be considered in cases where
neither reuse nor recycling are possible because the material contains
radiological (as defined by 10 CFR 20.2002 and 10 CFR 61 classifications) or
hazardous/regulated contaminants, is not suitable for recycling, or when it is not
economical.

Demolition methods and handling techniques will be selected to minimize cross-
contaminating clean materials with those required to be disposed of as wastes.
To minimize cross-contamination with clean materials, the clean materials will be
removed first prior to building demolition if it will be reused, recycled, or
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repurposed and segregated from the transportation and storage areas used for
radiological or hazardous/regulated materials.

PG&E has evaluated the site and detailed the types and quantities of each
material on site to determine the lowest cost option, including what quantities of
material could be reused onsite instead of shipped offsite for recycling or
disposal. PG&E determined the estimated cost of disposal based on the type
and amount of material, disposal location, and transportation method. Table 4-3
provides a comparison of total Class A, B/C, and GTCC waste volumes for
DCPP decommissioning. Estimated radiological and non-radiological waste
volumes, transportation details, and costs for transportation and disposal
(including processing fees where applicable) are presented in Table 4-4 with no
contingency (Reference 1, Enclosure 5, Table 3-9 updated to 2019 dollars).
Table 4-4 also identifies the associated cost lines items in Attachment A (which
include contingency). Costs for packaging low-level waste are embedded within
Attachment A cost line item 3.01.

Table 4-3: Waste Material Volumes

class A 3,714,194
Class Band C
GTCC

Total

Due to the availability of a PG&E rail spur approximately 16 miles from DCPP,
PG&E plans to ship the bulk of radiological waste first by truck from DCPP to the
Pismo Beach Rail Yard using intermodal containers, then the majority of the
distance to the disposal site by rail using gondola railcars; however, there may be
times when direct truck shipments will be required, such as for large
components.

GTCC waste will be managed and stored onsite until the DOE accepts the waste
for final disposition, or until an appropriately licensed facility becomes available.
The GTCC waste consists of materials presently stored in the SFPs and waste
generated during reactor internal segmentation. The segmentation plan will use
characterization information and an activation analysis to minimize the quantity of
GTCC waste, and the packaging plan will reflect the segmentation plan. It is
anticipated that up to 10 GTCC waste canisters will be required for the storage of
GTCC waste from decommissioning activities.
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Reference 1, Enclosure 5, Sections 3.3, 4.1.1.7,4.1.2.4, and 4.1.3.3 provide
additional information related to waste reduction and transportation and disposal
site options evaluated.

Staffing

Table 4-5 presents labor costs and the average labor requirements by
decommissioning period as defined in Table 3-1. “Management/Support Staff”
include staffing for Attachment A line items 1 and 2. “Decommissioning Crews”
identifies the staffing requirements for Attachment A line items 3 through 20.
Attachment A, Columns L and M further provide labor costs by each cost line
item. Personnel costs are based upon established PG&E rates and established
industry rates.

At permanent cessation of Unit 2 operations, staffing is estimated to be reduced
from current levels and is expected to decrease as the SNF is moved from the
SFP to the ISFSI, and as requirements for security and emergency planning are
reduced.

Fees

Estimated costs for the following are provided in Attachment A. Further
description of the following items are provided in Reference 1, Enclosure 5,
Section 4.1.1.9.14.

e Energy: line item 1.03

e Insurance: line item 1.04

e Property Tax: line item 1.05

e NRC Reviews and Fees: line item 1.06
e Consumables: line item 1.17
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As discussed in greater detail in Reference 1, Enclosure 5, the following are major
assumptions affecting decommissioning costs (Reference 1, Enclosure 5,
Section 1.7):

Regulatory Approvals and Permits

PG&E will require many regulatory approvals and permits to decommission DCPP.
These are critical items and require close coordination with federal, state, and local
agencies. Delays in obtaining — or failure to obtain — approval and/or possible
regulatory conditions could significantly impact estimated costs. As an example,
PG&E’s water management plan is based on two assumptions with major financial
implications: (1) PG&E will obtain an extension of its California State Lands
Commission (CSLC) lease to continue use of the intake cove and discharge
structures for drawing in ocean water and discharging waste water to the ocean; and
(2) PG&E will obtain a National Pollutant Discharge Elimination System permit to
allow for discharges of waste water to the Pacific Ocean during decommissioning.
Failure to obtain either of these approvals would delay decommissioning and result
in significant additional costs. (See Reference 1, Enclosure 5, Section 3.1 for
additional information.)

California State Lands Commission Lease Requirements

PG&E has a CSLC lease that requires PG&E to remove the DCPP intake structure,
breakwaters, and discharge structure at the termination of the lease. While PG&E
believes that removal of the intake structure and discharge structure is warranted,
PG&E, in consultation with the community and relevant agencies, is evaluating
repurposing the breakwaters. However, until PG&E has obtained final approvals,
the cost of complying with the CSLC lease must be included in the estimated cost for
site restoration of DCPP. (See Reference 1, Enclosure 5, Sections 2.4 and 3.2 for
additional information.)

Waste Disposal

PG&E’s current waste disposal plan involves taking several proactive steps to
minimize the volumes of waste that must be disposed of and to utilize the most cost-
effective waste disposal options. (See Reference 1, Enclosure 5, Section 3.3 for
additional information.)

Security

PG&E has conducted a comprehensive review involving state-of-the-art software
and site walk downs of DCPP security requirements pre- and post-unit shutdown.
PG&E'’s post-shutdown security plan has been independently reviewed by a third-
party expert consultant. PG&E also has identified several cost mitigation measures,
including (1) plant modifications which will reduce the number of necessary security
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personnel; and (2) affirmative steps which PG&E may take prior to the beginning of
each phase of decommissioning to reduce the number of security personnel. (See
Reference 1, Enclosure 5, Section 3.4 for additional information.)

Spent Nuclear Fuel

The SSDCE is based on assumptions that: (1) PG&E will complete transfer of SNF
and GTCC waste from the SFPs to the ISFSI seven years after the Unit 2 shutdown;
and (2) the DOE will begin collecting SNF in the nuclear industry in 2031 and will
specifically begin picking up SNF at DCPP in 2038. (See Reference 1, Enclosure 5,
Section 3.5 for additional information.)

Pre-Planning

PG&E will conduct significant planning for decommissioning prior to the shutdown of
Unit 1. This early planning will permit PG&E to begin decommissioning immediately
upon the Unit 2 shutdown and will result in significant cost savings. (See

Reference 1, Enclosure 5, Section 4.1.1.1.1 for additional information)

The estimates presented in this report were developed in 2017 dollars for the DCE
(Reference 1, Enclosure 5) and escalated to 2019 dollars. Escalation of future
decommissioning costs over the remaining decommissioning project life-cycle are
presented in Table 4-6.

Table 4-6: Diablo Canyon Power Plant Units 1 and 2 Annual Escalation Rates

- 201/

2 2018 | 0.0330 0.0156 0.0298 0.0670 |0.0196
3 2019 | 0.0330 0.0179 0.0331 0.0670 | 0.0239
4 2020 | 0.0330 0.0186 0.0342 0.0670 | 0.0267
5 2021 0.0330 0.0152 0.0347 0.0670 | 0.0255
6 2022 | 0.0330 0.0140 0.0343 0.0670 | 0.0243
7 2023 | 0.0330 0.0147 0.0339 0.0670 | 0.0233
8 2024 | 0.0330 0.0148 0.0337 0.0670 | 0.0221
9 2025 | 0.0330 0.0145 0.0335 0.0670 | 0.0213
10 2026 | 0.0330 0.0141 0.0330 0.0670 | 0.0210
11 2027 | 0.0330 0.0141 0.0315 0.0670 | 0.0207
12 2028 | 0.0330 0.0140 0.0312 0.0670 | 0.0206
13 2029 | 0.0330 0.0136 0.0307 0.0670 | 0.0204
14 2030 | 0.0330 0.0131 0.0300 0.0670 | 0.0201
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10 2U31 U.033U U.UTZ5 U.030U U.Ub/U | U.UTYB
16 2032 | 0.0330 0.0124 0.0301 0.0670 | 0.0199
17 2033 | 0.0330 0.0128 0.0301 0.0670 | 0.0202
18 2034 | 0.0330 0.0127 0.0301 0.0670 | 0.0201
19 2035 | 0.0330 0.0126 0.0301 0.0670 | 0.0203
20 2036 | 0.0330 0.0128 0.0301 0.0670 | 0.0204
21 2037 | 0.0330 0.0129 0.0300 0.0670 | 0.0205
22 2038 | 0.0330 0.0130 0.0298 0.0670 | 0.0207
23 2039 | 0.0330 0.0131 0.0298 0.0670 | 0.0208
24 2040 | 0.0330 0.0133 0.0299 0.0670 | 0.0210
25 2041 0.0330 0.0136 0.0300 0.0670 | 0.0214
26 2042 | 0.0330 0.0138 0.0301 0.0670 | 0.0215
27 2043 | 0.0330 0.0140 0.0303 0.0670 | 0.0218
28 2044 | 0.0330 0.0143 0.0305 0.0670 | 0.0221
29 2045 0.0330 0.0145 0.0306 0.0670 | 0.0223
30 2046 | 0.0330 0.0146 0.0306 0.0670 | 0.0225
31 2047 | 0.0330 0.0147 0.0306 0.0670 | 0.0226
32 2048 | 0.0330 0.0150 0.0308 0.0670 | 0.0230
33 2049 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
34 2050 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
35 2051 0.0330 0.0147 0.0306 0.0670 | 0.0227
36 2052 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
37 2053 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
38 2054 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
39 2055 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
40 2056 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
41 2057 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
42 2058 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
43 2059 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
44 2060 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
45 2061 0.0330 0.0147 0.0306 0.0670 | 0.0227
46 2062 0.0330 0.0147 0.0306 0.0670 | 0.0227
47 2063 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
48 2064 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
49 2065 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
50 2066 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
51 2067 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
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53 2069 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
54 2070 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
55 2071 0.0330 0.0147 0.0306 0.0670 | 0.0227
56 2072 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
57 2073 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
58 2074 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
59 2075 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
60 2076 | 0.0330 0.0147 0.0306 0.0670 | 0.0227
61 2077 | 0.0330 0.0147 0.0306 0.0670 | 0.0227

Note 1 — Materials: The materials and equipment escalator for DCPP Unit 1 and 2 is
based on 41 percent materials weight and 59 percent heavy equipment

This section discusses contingency factors as they relate to nuclear
decommissioning and PG&E’s contingency level used in its DCE, as discussed in
Reference 1, Enclosure 5, Section 3.6.

Contingency in the context of forecasting nuclear decommissioning expenditures
has a specific meaning: the contingency factor is meant to account for the
difference between the base cost and unforeseen, but anticipated, costs. The
base cost estimate defines the project scope and accounts for the known and
reasonably anticipated costs of decommissioning in the future. The contingency
factor accounts for unforeseen costs within the defined activity scope (i.e., events
that will occur in the field during the implementation of the overall
decommissioning work period and which are not accounted for in the base cost
estimate). For example, the mechanical failure of heavy equipment, tool
breakage, weather delays, and the flooding of a trench are all known unknown
events that increase the cost of decommissioning activities. Such cost increases
are deemed to be within the scope of the decommissioning project because they
occur during the conduct of an activity that is included in the base estimate. At
the same time, they are unforeseeable because no one can predict when
equipment will break or when the weather will cause delays (causing
rescheduling of activities, inefficiencies in production, loss of productivity,
overtime, slippages, etc.).

The events covered under contingency are often characterized as the “known
unknowns” that will occur over the duration of a decommissioning project.
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Contingency factors in this sense reflect only one type of risk — the specific risks
of increased costs resulting from conditions at the project site after the
commencement of the decommissioning work. Contingency dollars provide
assurance that sufficient funding is available to accomplish the intended project
scope and are expected to be fully expended during decommissioning. An
estimate without contingency, or an inadequate allowance for contingency, can
result in significant schedule delays and increased costs associated with delays if
the project is unable to proceed. This definition of contingency does not include
scope changes, or “unknown unknowns” such as a change in regulatory criteria,
significant natural disasters, and security or terrorist activity.

PG&E evaluated current industry and regulatory guidance to determine the
appropriate contingency factor to estimate decommissioning costs. The most
recent NRC guidance (Reference 9) states that:

In general, a contingency of 25 percent applied to the sum of all
estimated decommissioning costs should be adequate, but in some
cases a higher contingency may be appropriate. The 25 percent
contingency factor provides reasonable assurance for unforeseen
circumstances that could increase decommissioning costs and
should not be reduced or eliminated simply because foreseeable
costs are low. Proposals to apply the contingency only to selected
components of the cost estimate, or to apply a contingency lower
than 25 percent, should be approved only in circumstances when a
case-specific review has determined there is an extremely low
likelihood of unforeseen increases in the decommissioning costs
(e.g., if the decommissioning costs are highly predictable and are
established by binding contracts.)

PG&E has calculated contingency at the line item level. However, PG&E has not
adjusted the overall contingency to 25 percent. Table 4-7 identifies the
contingency percentage adopted by PG&E for each line item cost category, with
an overall contingency level of 20.6 percent. PG&E believes that this
contingency level is appropriate given the current stage of decommissioning.

Table 4-7: Diablo Canyon Power Plant Decommissioning Contingency

Program Management, Oversight, and Fees 13.8%

Security Operations 15.0%
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3 | Breakwater, Reactor Vessel/Internal Segmentation, & Large 29.8%

Component Removal) '
4 | Power Block Modifications 15.0%
5 | Site Infrastructure 15.0%
6 | Large Component Removal 25.0%
7 | Reactor/Internals Segmentation 43.2%
8 | Spent Fuel transfer to ISFSI 15.0%
9 | Turbine Building 35.9%
10 | Auxiliary Building 23.5%
11 | Containment 24.1%
12 | Fuel Handling Building 24.3%
14 | Balance of Site 18.8%
15 | Intake Structure 19.8%
16 | Discharge Structure 17.7%
17 | Breakwater 25.0%
18 | Non-ISFSI Site Restoration 19.1%
19 | Spent Fuel Transfer to DOE 15.0%
20 | 1IQFEQI Namnlitinn and Qita Dactnaratinn 10 ROL

Together, the studies and PMPs were used to develop the executable project
schedule, which is part of the DCE. The project schedule provides not only a road
map for systematic project execution but also the means by which to gauge
progress, identify and resolve potential cost estimate problems, and promote
accountability at all levels of the estimate. A schedule provides a time sequence for
the duration of a project’s activities and aids in understanding the dates for major
milestones and the activities that drive the schedule. A project schedule was used
as a vehicle for developing a project cost baseline. (Reference 1, Enclosure 5,
Section 2.2.5)

The overall decommissioning project schedule was divided into two areas as shown
in Figures 5-1 and 5-2, respectively: (1) DCPP Demolition and Site Restoration, and
(2) ISFSI Demolition and ISFSI Site Restoration. The schedules provided herein
assume that PG&E completes detailed DCPP decommissioning pre-shutdown
planning and that DCPP ceases operation upon expiration of the operating licenses.
The schedule ends following DC ISFSI demolition and site restoration.

'Page 31 of 42



Diablo Canyon Power Plant
Site-Specific Decommissioning Cost Estimate

DCPP Demolition and Site Restoration (Reference 1, Enclosure 5, Section 5.2.1)
Figure 5-1 (Reference 1, Enclosure 5, Figure 5-1) provides the level 3 schedule for
non-ISFSI decommissioning. As shown in Figure 5-1, the total decommissioning
time for each unit is minimized by parallel work activities. For example, because
each unit has a specific shutdown date (November 2024 for Unit 1 and August 2025
for Unit 2), the Unit 1 activities will begin while Unit 2 is still operating, including
transferring the Unit 1 spent fuel from the reactor to the Unit 1 SFP to continue
cooling.

The DCPP Demolition and Site Restoration schedule depends heavily on the
availability of buildings for demolition and then site restoration. For example,
systems are needed to support SFP cooling until the spent fuel and GTCC waste are
transferred to the DC ISFSI. The DCPP Demolition and Site Restoration schedule is
also based on key considerations such as ensuring safe working conditions and
minimizing environmental impacts.

Independent Spent Fuel Storage Installation Demolition and Independent
Spent Fuel Storage Installation Site Restoration (Reference 1, Enclosure 5,
Section 5.2.1)

Figure 5-2 (Reference 1, Enclosure 5, Figure 5-2) provides the level 3 schedule for
ISFSI Demolition and ISFSI Site Restoration. It includes the time that the SNF and
GTCC waste will be stored at the DC ISFSI (termed ISFSI operations), as well as
the period of time that the ISFSI will be demolished (after the DOE has taken
possession of all materials stored at the DC ISFSI), and time for the ISFSI site to be
restored. The schedule does not show the biological monitoring that ends in 2076.
The total duration of this phase is minimized by parallel work activities. This
schedule depends heavily on the DOE schedule for taking possession of the DCPP
SNF and GTCC waste.
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10 CFR 50.82(a)(6)(iii) states that, “Licensees shall not perform any
decommissioning activities,” as defined in 10 CFR 50.2 that, “Result in there no
longer being reasonable assurance that adequate funds will be available for
decommissioning.” PG&E does not intend to perform any decommissioning
activities that would jeopardize the availability of adequate funds for the completion
of radiological decommissioning.

Tables 5-1 and 5-2 show the amount of decommissioning funds currently available,
the cumulative cost estimate, and the expenditure of the funds for Units 1 and 2,
respectively. (Reference 1, Enclosure 4)

Under NRC regulations (10 CFR 50.82(a)(8)), a licensee must provide reasonable
assurance that funds will be available (or “financial assurance”) for decommissioning
(i.e., license termination) costs. The regulations also describe the acceptable
methods a licensee can use to demonstrate financial assurance. Most licensees do
this by funding a nuclear decommissioning trust (NDT) fund. To assure that
sufficient funds will be available for decommissioning, PG&E has established
separate external sinking NDT fund accounts for DCPP Units 1 and 2. PG&E
currently has more funds in the NDT for DCPP Units 1 and 2 than required to meet
the minimum NRC decommissioning amount for each unit that was calculated
pursuant to the requirements of 10 CFR 50.75(c).

In addition, on September 10, 2019 (Reference 11), NRC granted exemptions from
10 CFR 50.82(a)(8)(ii) and 10 CFR 50.82(a)(8)(i)(A) to allow PG&E to withdraw
$187.8 million (2017 dollars) from the DC NDT for decommissioning planning
between now and permanent cessation of operations, instead of three percent of the
generic amount specified in 10 CFR 50.75. A portion of the funds will be used for
pre-planning activities associated with spent fuel management and site restoration.

In accordance with 10 CFR 50.82(a)(8)(v), decommissioning funding assurance will
be reviewed and reported to the NRC annually until residual radioactivity has been
reduced to a level that permits termination of the 10 CFR 50 licenses. The latest
SSDCE adjusted for inflation, in accordance with applicable regulatory requirements,
will be used to demonstrate funding assurance. In addition, actual radiological and
spent fuel management expenses will be included in the annual report in accordance
with applicable regulatory requirements. If the funding assurance demonstration
shows the NDT is not sufficient, then an alternate funding mechanism allowed by

10 CFR 50.75(e) and the guidance provided in Regulatory Guide 1.159

(Reference 10) will be put in place.

As shown in Reference 1, PG&E is projected to be adequately funded to perform
radiological decommissioning as outlined in the SSDCE.
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The DCPP SSDCE complies with NRC requirements set forth in 10 CFR 50.82,
“Termination of license,” paragraphs (a)(4)(i), (a)(8)(iii), and 10 CFR 50.75(f)(3).
PG&E prepared this cost estimate and schedule using several sources, including the
DCE included in the DCPP Decommissioning Funding Report submitted to the NRC
on March 26, 2019 (Reference 1, Enclosure 5) which utilized expertise from PG&E’s
full-scale decommissioning at HBPP Unit 3, industry experts, and benchmarking.

The SSDCE is based on regulatory requirements, site conditions, baseline
assumptions, low-level radioactive waste disposal standards, high-level radioactive
waste management options, and site restoration requirements. The cost to
decommission the DCPP site, safeguard the SNF and GTCC waste until it can be
transferred to the DOE, and restore the affected area of the site is estimated to be
$5.144 billion (2019 dollars). The majority of this cost is associated with license
termination. A significant amount of the remaining cost is associated with SNF
management since the fuel and GTCC waste will be removed from the SFP and
remain in storage at the ISFSI until possession is transferred to DOE. A relatively
small amount of the decommissioning cost is for the demolition of uncontaminated
structures and restoration of the site. The summary of the costs estimated for
license termination, spent fuel management, and site restoration activities are
presented in Table ES-1.

The largest contributors to the overall decommissioning costs are removal of
contaminated components and buildings, disposal costs, and program management
costs. 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. The disposal of low-level radioactive waste that is generated
from dismantling activities makes up the bulk of the disposal cost category. The
magnitude of the program management costs is a function of both the size of the
organization needed to manage the decommissioning, as well as the duration.

In accordance with 10 CFR 50.82(a)(8)(v), decommissioning funding assurance will
be reviewed and reported to the NRC annually until residual radioactivity has been
reduced to a level that permits termination of the licenses. The SSDCE adjusted for
inflation, in accordance with applicable regulatory requirements, will be used to
demonstrate funding assurance. In addition, actual radiological and spent fuel
management expenses will be included in the annual report in accordance with
applicable regulatory requirements.

If the funding assurance demonstration shows that the NDT is not sufficient, then an

alternate funding mechanism allowed by 10 CFR 50.75(e) and the guidance
provided in Regulatory Guide 1.159 (Reference 10) will be put in place.
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Pacific Gas and Electric Company (PG&E) Confidential Financial Information
Affidavit

Affidavit of Maureen R. Zawalick, Senior Director, Generation Regulatory, Risk
Management, and Decommissioning of Pacific Gas and Electric Company.

The site-specific decommissioning cost estimate, contained in Enclosure 1 of this
submittal, contains information that PG&E considers confidential. Release of the
information could cause competitive harm during contract negotiations for execution of
actual decommissioning work.

The basis for this declaration is:
i. This information is owned and maintained as confidential by PG&E.
il. This information has been held in confidence by PG&E. To the extent that
PG&E has shared this information with others, it has done so on a

confidential basis.

iii. This information is being requested to be withheld in confidence by the
NRC by this petition.

iv. The information is not available in public sources.

V. Release of the information could cause competitive harm during contract
negotiations for execution of actual decommissioning work.

Vi. The information to be withheld is being transmitted to the NRC in
confidence.

I, Maureen R. Zawalick, being duly sworn, state that | am the person who subscribes my
name on the foregoing statement, | am authorized to execute the Affidavit on behalf of
PG&E and that the matters and facts set forth in the statement are true to the best of my
knowledge, information, and belief.

Name:[Mduréen R. Zawalick
Title: Senior Director, Generation Regulatory, Risk Management, and Decommissioning
Company: ‘Pacific Gas and Electric Company



A Notary Public or other officer completing this certificate verifies only the identity of the individual who signed the)
document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document.

STATE OF CALIFORNIA
COUNTY OF SAN LUIS OBISPN

On :
before me, Lola L. Wingate
a Notory Public, pe nnnnn th s mevvmmrerand

who proved to me on the basis of satisfactory evidence) to be the person(s) whose name(s) is/are subscribed to the
within instrument and acknowledged to me that he/shefthey executed the same in his/her/thelr authorized capacity(ies),
and that by his/her/their signature(s) on the Instrument the person(s), or the entity upon behalf of which the person(s)

acted, executed the instrument.

| certify under Penalty of Perjury under the laws of the State of California that the foregoing paragraph Is true and
correct.

WITNESS 1

35,

Jo §3¥!

ST g

gaoran LOLA L. WINGATE {
5@ Cown.# 2226604 s
E NOTARY PUBLIC - CALIFORNIA

COUNTY OF San Luis 05|spo
Signature _ Mv Coum. Exp. Fes. 8, 2022 3 3
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