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1- EXECUTIVE SUMMARY

In January 2018, Pacific Gas and Electric Co. (PG&E) received approval from the California Public Utilities
Commission (CPUC or Commission) to shut down its two nuclear reactors at Diablo Canyon Power Plant
(DCPP) when its operating licenses expire in 2024 and 2025. PG&E prepared this site-specific
Decommissioning Cost Estimate (DCE) to identify the cost and schedule to complete radiological
decommissioning of DCPP Units 1 and 2; termination of the DCPP 10 Code of Federal Regulations (CFR)
Part 50 (Part 50) licenses; management of spent fuel until the Department of Energy (DOE) has
completed removal of Spent Nuclear Fuel (SNF) and Greater Than Class C (GTCC) waste; termination of
the Diablo Canyon (DC) Independent Spent Fuel Storage Installation (ISFSI) 10 CFR Part 72 (Part 72)
license; and site restoration activities.

The DCE assumes immediate decommissioning upon plant shutdown with the removal of contaminated
and activated plant components and structural materials, and that decommissioning will be
accomplished within the 60-year period required by current Nuclear Regulatory Commission (NRC)
regulations. The DCE also assumes that spent fuel remains in storage at the site under the site-specific
10 CFR 72 license until such time that the transfer to a licensed offsite storage facility can be completed.
Once the spent fuel transfer is complete, the onsite ISFSI will be decommissioned, and the final 10 CFR
72 NRC license terminated.

The DCE was developed from the ground up without reference to the unit cost factor methodology used
in prior DCPP Nuclear Decommissioning Cost Triennial Proceedings (NDCTPs). This DCE is based on 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 cost estimation methodology utilized in prior NDCTPs was prepared by PG&E’s consultant, TLG,
following the basic approach originally presented in the “Guidelines for Producing Commercial Nuclear
Power Decommissioning Cost Estimates,” (T.S. LaGuardia et al., AIF/NESP-036, May 1986). It was
developed using unit factors for concrete removal, steel removal, and cutting costs based on local labor
rates. The activity-dependent costs were then estimated with the item quantities (cubic yards and tons).
As previously recognized by the Commission, that methodology is intended only to provide an estimate
for financial planning purposes; it does not represent an actual decommissioning plan. Thus, this DCE
represents a fundamentally different form of cost estimation, is not directly comparable to prior
estimates, and as a site-specific decommissioning cost estimate provides a more accurate
representation of the actual expected cost of decommissioning.?

The projected total cost to decommission DCPP, including costs spent to date, is approximately $4.80
billion (2017S) as shown in Table 1-1. All costs in this DCE are in 20175 unless otherwise noted. Except

! PG&E has based this DCE on a physical decommissioning plan. However, while the cost estimate will be relevant
for comparison purposes, it can be expected that as decommissioning approaches, PG&E will make changes and
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for costs estimated for pre-shutdown planning activities described in Section 4.1.1.1.1, all costs include a
contingency factor as stipulated in Table 3-17.

Table 1-1: Projected Total Cost to Decommission DCPP

ID Scope Description (in th-I(-::Jtsaa:n ds)
1 Program Management, Oversight, & Fees $1,462,045
2 Security Operations $560,686
3 Waste/Transportation/Material Management (Excluding $855,211

Breakwater, RPV/RVI, and LCR) ’
4 Power Block Modifications $80,707
5 Site Infrastructure $140,972
6 Large Component Removal $166,370
7 Reactor/Internals Segmentation $332,341
8 Spent Fuel Transfer to ISFSI $235,541
9 Turbine Building $68,667
10 | Aux Building $92,122
11 | Containment $121,012
12 | Fuel Handling Building $48,627
14 | Balance of Site $80,702
15 | Intake $41,654
16 | Discharge $15,122
17 | Breakwater $286,326
18 | Non-ISFSI Site Restoration $135,075
19 | Spent Fuel Transfer to DOE $24,258
20 | ISFSI Demolition and Site Restoration $54,956

Grand Total $4,802,395

Table 1-2 provides a breakdown of the DCE by decommissioning phase (as set forth in Section 4.1) and
Unit.

Table 1-2: Projected Total Cost to Decommission DCPP by Decommissioning Phase and Unit

Decommissioning Unit 1 Unit 2 Grand Total
Phase (in thousands)
License Termination $1,465,834 | $1,462,531 $2,928,365
Spent Fuel Management | $600,752 $571,839 $1,172,592
Site Restoration $190,308 | $511,130 $701,438

Grand Total $2,256,894 $2,545,501 $4,802,395

improvements, and this DCE does not represent a commitment to perform decommissioning work exactly as
presented in the DCE.

Page 2 of 486



Diablo Canyon Decommissioning

1.1. OBJECTIVE

The objective of this DCE is to provide a new, comprehensive evaluation of the activities, costs, and
schedule to decommission DCPP. Development and submittal of the DCE complies with the
Commission’s requirement to file an updated DCE every three years and meets PG&E’s commitment in
the Commission-approved Joint Proposal to present a site-specific DCE for DCPP in the 2018 NDCTP. The
DCE includes costs related to complying with Commission orders in the decision approving the Joint
Proposal, D.18-01-022, and subsequently modified by the State Legislature in Senate Bill (SB) 1090 on
Aug. 20, 2018 and signed into law by Gov. Jerry Brown on Sept. 19, 2018.

1.2. PLANT DESCRIPTION

The two-unit DCPP consists of a pair of Westinghouse 4 loop pressurized water reactors. At full capacity,
Unit 1 and Unit 2 each has a thermal rating of 3411 MW}t, with corresponding gross electrical outputs of
1190 MWe. The units went on line in 1984 and 1985, respectively; so far, they have been running at
about 87 percent of capacity.

The site where the plant and the ISFSI are located was initially developed by PG&E in the late 1960s.
Attachment A, Site History of DCPP Units 1 and 2, provides a photographic history of the site beginning
in the 1960s. The plant is located on the central California coast in San Luis Obispo County,
approximately 12 miles west southwest of the city of San Luis Obispo, 7.5 miles north of Avila Beach and
7 miles south of Montafia De Oro State Park. The plant is roughly equidistant between San Francisco and
Los Angeles.

Normal vehicle access to DCPP is along a non-banked, flat paved road from a gate in Avila Beach.
Alternative routes are available on dirt roads from both the north and south.

The power plant is roughly centered on 12,500 acres owned and controlled by PG&E and Eureka Energy
Company; 750 of those acres are inside the site boundary, where the plant, intake, and spent fuel
nuclear storage areas are operated under stringent security controls. PG&E controls all activities within
the site boundary, and to the mean highwater line along the ocean. No public road or railroad crosses
the site. Figure 1-1 shows DCPP in relationship to the site boundary (10 CFR 50 license boundary). Figure
1-2 shows the building locations within the site boundary.

All coastal properties north of Diablo Creek extending to the southern boundary of Montafa de Oro
State Park and inland a distance of 0.5 to 1.75 miles have been owned by PG&E since 1988. All coastal
properties south of Diablo Creek to Port San Luis and inland approximately 1.75 miles were purchased
by Eureka Energy Company in 1995 and leased back to PG&E. Except for the DCPP site boundary, all the
acreage north and south of DCPP is encumbered by two grazing leases.
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Figure 1-1: 10 CFR 50 License Boundary

The site boundary is the area in which security controls are established.

There are three protected area (PA) locations within the site boundary as shown in Figure 1-2. The three
PAs consist of the main power block PA, intake PA, and ISFSI PA. Within these areas, DCPP maintains a
physical protection system and security organization to protect identified target locations against
radiological sabotage, prevent the theft or diversion of special nuclear material and provide adequate
protection of public health and safety from any security event described in the Site Emergency Plan. See
Section 3.4 for a discussion on security.

Following permanent shutdown of DCPP Units 1 and 2 and transfer of all spent fuel to ISFSI, only the
ISFSI PA will remain. The main power block PA, which currently protects against the release of any highly
radioactive material, will transition to an industrial security area after the highly radioactive material is
removed. The intake PA is also expected to be downgraded after both units enter decommissioning.
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Figure 1-2: DCPP Protected Area Locations

When the DCPP site was selected for a new nuclear plant, it was used for farming and ranching. Both are
still conducted on the land outside of the site boundary.

The plant site extends from the Pacific Ocean east a few hundred yards, climbing to nearly 1,000' (feet)
above sea level. The Discharge Structure, Intake Structure, Intake Cove and Breakwater are at sea level.
Most of the power block and administrative buildings, shops and warehouses are on a bluff top bench
between 85’ and 140’ above sea level. The electrical switchyards, reservoir ponds and the ISFSI are
located east of the power block in a small canyon about 300" above sea level; other structures are
located further east above the switchyards. The DCPP site facilities and improvements encompass
approximately 200 acres of the DCPP property. The rugged nature of the property restricts the
availability of staging areas, temporary structure space and parking.

There are three PAs within the site boundary, as shown in Figure 1-2. These are the main power block,
intake areas, and the DC ISFSI. Within these areas, PG&E maintains a physical protection system and
security personnel that are required by the NRC to protect identified target locations against radiological
sabotage, to prevent the theft or diversion of special nuclear material and to provide adequate
protection of public health and safety from any security event described in the Site Emergency Plan.
(See Section 3.4 for a discussion on Security).
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After DCPP Units 1 and 2 are permanently shutdown and all SNF/SNM requiring an NRC security plan
have been transferred to the ISFSI, only the ISFSI PA will have the NRC-required level of security. The
main power block PA, which currently protects against the release of any highlight radioactive material,
will transition to an industrial security area after the highly radioactive material is removed. The intake
PA is expected to be similarly downgraded after both units enter decommissioning.

All areas within the site boundary are subject to remediation, and some restoration work is expected to
extend beyond the site boundary. The DCE assumes the site will be maintained in its current condition
and configuration through the end of the current operating licenses with limited facility changes
between now and plant shutdown.

1.3. COMMISSION APPROVAL OF AGREEMENT TO RETIRE DIABLO CANYON AT THE
END OF CURRENT OPERATING LICENSES

In 2016, PG&E entered into an agreement referred to as the Joint Proposal (See Reference 1.1). In the
Joint Proposal, PG&E agreed to withdraw the pending application at the NRC to renew the operating
licenses for DCPP Units 1 and 2 for an additional 20 years and instead retire DCPP when the current
operating leases expire. PG&E also agreed to submit to the Commission a site-specific decommissioning
cost estimate for DCPP in the 2018 NDCTP, including costs for maintaining certain facets of emergency
preparedness through license termination. In addition to these commitments, all of the parties to the
Joint Proposal agreed to: (1) procurement of three tranches of greenhouse gas-free resources to
partially replace the output of DCPP; (2) retention, retraining, and severance programs for DCPP
employees; (3) a program that would provide funding to the local community to mitigate the economic
impact of the plant’s retirement; and (4) rate recovery of various costs, including amounts spent for
environmental reviews and PG&E’s then-suspended NRC license renewal application. PG&E requested
Commission approval of the Joint Proposal in an application filed in August 2016, A.16-08-006.

In January 2018, the Commission issued a decision approving certain elements of the Joint Proposal
(Reference 1.2). Among other things, the Commission approved PG&E’s proposal to retire DCPP upon
the expiration of the current operating licenses and commitment to file a site-specific DCE for DCPP in
the 2018 NDCTP. The Commission also directed PG&E to establish and implement a public stakeholder
process before taking any action regarding the disposition of DCPP facilities and surrounding lands.?

1.4. NRCLICENSE TERMINATION
1.4.1. License Termination Plan

There are three NRC-issued licenses governing DCPP operations: two issued under 10 CFR 50 pertaining
to operation of each DCPP reactor unit and a third issued under 10 CFR 72 pertaining to the storage of
spent nuclear fuel and operation of the ISFSI.

2D. 18-01-022, OP 13.
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Once radiological decommissioning is complete, PG&E will petition the NRC to terminate the 10 CFR 50
licenses. At least two years prior to the anticipated date of license termination, PG&E must submit a
License Termination Plan (LTP). Submitte