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Verde. Large components (Pressurizer, Steam Generators, and Reactor
Coolant Pumps) are sent to WCS. Disposal costs for large components
are based on NUREG-1307 138 per-component costs for disposal at WCS.
Resin and filter package Class A waste is sent to the EnergySolutions
facility in Clive Utah.

The dismantling of the components residing closest to the reactor core
generates radioactive waste that may be considered unsuitable for
shallow-land disposal (i.e., low-level radioactive waste with
concentrations of radionuclides that exceed the limits established by the
NRC for Class C radioactive waste (Greater-than Class C or GTCC)).
The Low-Level Radioactive Waste Policy Amendments Act of 1985
assigned the federal government the responsibility for the disposal of
this material. The Act also stated that the beneficiaries of the activities
resulting in the generation of such radioactive waste bear all reasonable
costs of disposing of such waste. However, to date, the federal
government has not identified a cost, if any, for GTCC disposal or a
schedule for acceptance.

For purposes of this analysis, the GTCC radioactive waste is assumed
to be packaged and disposed of in a manner similar to high-level waste
and at a cost equivalent to that envisioned for the spent fuel. The GTCC
is packaged in the same canisters used for spent fuel and is assumed to
be stored on site in the ISFSI and shipped to the DOE following
completion of all spent fuel shipments.

1.3.3 Radiological Criteria for License Termination

In 1997, the NRC published Subpart E, “Radiological Criteria for
License Termination 1'®1 amending 10 CFR Part 20. This subpart
provides radiological criteria for releasing a facility for unrestricted use.
The regulation states that the site can be released for unrestricted use
if radioactivity levels are such that the average member of a critical
group would not receive a Total Effective Dose Equivalent (TEDE) in
excess of 25 millirem per year and provided that residual radicactivity
has been reduced to levels that are As Low As Reasonably Achievable
(ALARA). The decommissioning estimates for Palo Verde assume that
the site will be remediated to a residual level consistent with the NRC-
prescribed level for radioactive material.

It should be noted that the NRC and the Environmental Protection
Agency (EPA) differ on the amount of residual radioactivity considered
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acceptable in site remediation. The EPA has two limits that apply to
radioactive materials. An EPA limit of 15 millirem per year is derived
from criteria established by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) or Superfund.!®l
An additional limit of 4 millirem per year, as defined in 40 CFR Part
141.66, is applied to drinking water.[20

On October 9, 2002, the NRC signed an agreement with the EPA on the
radiological decommissioning and decontamination of NRC-licensed
sites. The Memorandum of Understanding (MOU) 12l provides that the
EPA will defer exercise of authority under the CERCLA for the majority
of facilities decommissioned under NRC authority. The MOU also
includes provisions for NRC and EPA consultation for certain sites
when, at the time of license termination, (1) groundwater contamination
exceeds EPA-permitted levels; (2) the NRC contemplates restricted
release of the site; and/or (3) residual radioactive soil concentrations
exceed levels defined in the MOU.

The MOU does not impose any new requirements on NRC licensees and
should reduce the involvement of the EPA with NRC licensees who are
decommissioning. Most sites are expected to meet the NRC criteria for
unrestricted use, and the NRC believes that only a few sites will have
groundwater or soil contamination in excess of the levels specified in the
MOU that trigger consultation with the EPA. However, if there are
other hazardous materials on the site, the EPA may be involved in the
cleanup. As such, the possibility of dual regulation remains for certain
licensees. The present study does not include any costs for such an
OCCurrence.
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2, DECON DECOMMISSIONING ALTERNATIVE

This cost study was developed to decommission the Palo Verde units for the NRC-
approved DECON decommissioning alternative. This alternative deals with the
immediate removal of all regulated radioactive material from the site and wltimate
release of the site for unrestricted and/or alternative use. The following sections
describe the basic activities associated with the DECON alternative. Although detailed
procedures for each activity identified are not provided, and the actual sequence of work
may vary, these activity descriptions provide a basis not only for estimating, but also
for the expected scope of work, i.e., engineering and planning at the time of
decommissioning,

The DECON alternative, as defined by the NRC in the Code of Federal Regulations, is
"the alternative in which the equipment, structures, and portions of a facility and site
containing radioactive contaminants are removed or decontaminated to a level that
permits the property to be released for unrestricted use shortly after cessation of
operations.” This study recognizes the constraint imposed by the spent fuel residing on
site during the decommissioning process, and also the costs associated with the final
transfer of the spent fuel containers to the DOE after the shutdown of each of the units,
as well as the decontamination and demolition of the ISFSI following removal of all
spent fuel and GTCC material. These costs are included in Appendix L.

The conceptual approach that the NRC has described in its regulations divides
decommissioning into three phases. The initial phase commences with the effective
date of permanent cessation of operations and involves the transition of both plant
and licensee from reactor operations (i.e., power production) to facility de-activation
and closure. During the first phase, notification is to be provided to the NRC
certifying the permanent cessation of operations and the removal of fuel from the
reactor vessel. The licensee would then be prohibited from reactor operation.

The second phase encompasses activities during the storage period or during major
decommissioning activities, or a combination of the two. The third phase pertains to
the activities involved in license termination. The decommissioning estimate
developed for Palo Verde is also divided into phases or periods; however, demarcation
of the phases is based upon major milestones within the project or significant changes
in the projected expenditures.
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Period 0 — Pre-Shutdown

In anticipation of the cessation of plant operations, detailed preparations are
undertaken to provide a smooth transition from plant operations to site
decommissioning. Through implementation of a staffing transition plan, the
organization required to manage the intended decommissioning activities is
assembled from available plant staff and outside resources. These pre-
shutdown consulting activities are performed by plant staff familiar with
decommissioning pre-planning, i.e. historical site assessment, cost estimating,
staff transition, and licensing. Preparations include the planning for
permanent defueling of the reactor, revision of technical specifications
applicable to the operating conditions and requirements, a characterization of
the facility and major components, and the development of the PSDAR.

In addition to the PSDAR, two additional documents will be required by the
NRC in support of the decommissioning program. The first is a Site-Specific
DCE, which will give in greater detail the expected expenditures and time
frames for the various aspects of the decommigsioning scenario selected by the
Owners of Palo Verde. With the NRC acceptance of the Site-Specific DCE, the
owners will have full access to their decommissioning trust funds. The second
document is an Irradiated Spent Fuel Management Plan, which will detail the
expected timetable and costs for the caretaking and transfer of the spent fuel
to the DOE.

The PSDAR, required within two years of the notice to cease operations,
provides a description of the licensee’s planned decommissioning activities, a
timetable, and the associated financial requirements of the intended
decommissioning program. Upon receipt of the PSDAR, the NRC will make the
document available to the public for comment in a local hearing to be held near
the reactor site. Ninety days following submittal and NRC receipt of the
PSDAR, the licensee may begin to perform major decommissioning activities
under a modified 10 CFR § 50.59 procedure, i.e., without specific NRC
approval. Major activities are defined as any activity that results in permanent
removal of major radioactive components, permanently modifies the structure
of the containment, or results in dismantling components (for shipment)
containing GTCC, in accordance with 10 CFR Part 61. Major components are
further defined as comprising the reactor vessel and internals, large bore
reactor coolant system piping, and other large components that are radioactive.
The NRC includes the following additional criteria for use of the 10 CFR §
50.59 process in decommissioning. The proposed activity must not:

¢ foreclose release of the site for possible unrestricted use,
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¢ significantly increase decommissioning costs,
e cause any significant environmental impact, or

o violate the terms of the licensee’s existing license.

Existing operational technical specifications are reviewed and modified to
reflect plant conditions and the safety concerns associated with permanent
cessation of operations. The environmental impact associated with the planned
decommissioning activities is also considered. Typically, a licensee will not be
allowed to proceed if the consequences of a particular decommissioning activity
are greater than that bounded by previously evaluated environmental
assessments or impact statements. In this instance, the licensee would have to
submit a license amendment for the specific activity and update the
environmental report.

The decommissioning program outlined in the PSDAR will be designed to
accomplish the required tasks within the ALARA guidelines (as defined in 10
CFR Part 20) for protection of personnel from exposure to radiation hazards.
It will also address the continued protection of the health and safety of the
public and the environment during the dismantling activity. Consequently,
with the development of the PSDAR, activity specifications, cost-benefit and
safety analyses, work packages, and procedures would be assembled in support
of the proposed decontamination and dismantling activities.

Period 1 - Preparations

The following activities are initiated following final plant shutdown and in
preparation for actual decommissioning activities:

¢ Notifications of permanent defueling and cessation of operations.

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

¢ Isolation of the spent fuel storage pools and fuel handling systems, such
that decommissioning operations can commence on the balance of the
plant. Decommissioning operations are scheduled around the fuel
handling area to optimize the overall project schedule. The fuel is
transferred to the DOE or the ISFSI as it decays to the point that it
meets the minimum cooling time criteria of the canisters. Consequently,
it is assumed that the fuel pools remain operational for approximately
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six years following the cessation of plant operations. The spent fuel pools
are assumed to be emptied six years after each unit’s final shutdown
date.

¢ Deactivation of plant systems & processing plant waste.

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

» Removal of radioactive source material.

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

2.3 Period 2 - Decommissioning Operations

This period includes the physical decommissioning activities associated with
the removal and disposal of contaminated and activated components and
structures, including the successful termination of the 10 CFR Part 50
operating licenses. Significant decommissioning activities in this phase
include:

o Construction of temporary facilities and/or modification of existing
facilities to support dismantling activities. This may include a
centralized processing area to facilitate equipment removal and
component preparations for off-site disposal.

» Reconfiguration and modification of site structures and facilities as
needed to support decommissioning operations, This may include the
upgrading of roads (on- and off-site) as required to facilitate hauling and
transport. Modifications may be required to the containment structure
to facilitate access of large/heavy equipment. Modifications may also be
required to the refueling area of the buildings to support the
segmentation of the reactor vessel internals and component extraction.

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

» Procurement (lease or purchase) of shipping casks, cask liners, and
industrial packages.
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s Decontamination of components and piping systems as required to
control (minimize) worker exposure.

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

+ Removal of control rod drive housings and the head service structure
from reactor vessel head. Segmentation of the vessel closure head.

s Removal and segmentation of the upper internals assemblies.
Segmentation will maximize the loading of the shielded transport casks,
i.e., by weight and activity. The operations are conducted under water
using remotely operated tooling and contamination controls.

s Disassembly and segmentation of the remaining reactor internals,
including the core shroud and lower core support barrel. Some material
is expected to exceed Class C disposal requirements. As such, the
segments will be packaged in modified fuel storage canisters for geologic
disposal.

s This study assumes that each unit has legacy GTCC material present in
the spent fuel pool at final shutdown. Weight equivalent to the capacity
of two GTCC storage canisters are assumed per unit, This material will
be stored on the ISFSI pad until the DOE removes all GTCC canisters
from the site,

+ Segmentation of the reactor vessel. A shielded platform is installed for
segmentation as cutting operations are performed in-air using remotely
operated equipment within a contamination control envelope. The water
level is maintained just below the cut to minimize the working area dose
rates. Segments are transferred in-air to containers that are stored
under water, for example, in an isolated area of the refueling canal.

» Removal of the activated portions of the concrete biological shield and
accessible contaminated concrete surfaces. If dictated by the steam
generator and pressurizer removal scenarios, those portions of the
associated steam generator cubicles necessary for access and component
extraction are removed.

s Removal of the steam generators and pressurizer for controlled disposal.
These components can serve as their own burial containers provided
that all penetrations are properly sealed and the internal contaminants
are stabilized, e.g., with grout. Steel shielding will be added, as
necessary, to those external areas of the package to meet transportation
limits and regulations. Additional shielding is not required for the
retired (stored) steam generators.
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s Retired (stored) closure heads will be shipped intact by rail to the
disposal site.

+ Transfer of the spent fuel from the storage pools to the ISFSI for interim
storage or shipment directly to the DOE.

At least two years prior to the anticipated date of license termination, an LTP
is required. Submitted as a supplement to the Updated Final Safety Analysis
Report (UFSAR) or its equivalent, the plan must include: a site
characterization, description of the remaining dismantling activities, plans for
site remediation, procedures for the final radiation survey, designation of the
end use of the site, an updated cost estimate to complete the decommissioning,
and any associated environmental concerns. The NRC will notice the receipt of
the plan, make the plan available for public comment, and schedule a local
hearing. LTP approval will be subject to any conditions and limitations as
deemed appropriate by the Commission. The licensee may then commence with
the final remediation of site facilities and services, including:

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

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

¢ Surveys of the decontaminated areas of the containment structures.

¢ Removal of the contaminated equipment and material from the
auxiliary and fuel buildings, and any other contaminated facility. Use
radiation and contamination control techniques until radiation surveys
indicate that the structures and equipment can be released for
unrestricted access and conventional demolition. This activity may
necessitate the dismantling and disposition of most of the systems and
components (both clean and contaminated) located within these
buildings. This activity will facilitate surface decontamination and
subsequent verification surveys required prior to obtaining release for
demolition.

+» Removal of the remaining components, equipment, and plant services in
support of the area release survey(s).

+ Routing of material removed in the decontamination and dismantling
process to a central processing area. Material certified to be free of
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contamination is released for unrestricted disposition, e.g., as scrap,
recycle, or general disposal. Contaminated material is characterized and
packaged for controlled disposal at a LLRW disposal facility.

Incorporated into the LTP is the Final Survey Plan. This plan identifies the
radiological surveys to be performed once the decontamination activities are
completed and is developed using the guidance provided in the “Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM)."22 This
document incorporates the statistical approaches to survey design and data
interpretation used by the EPA. It also identifies state-of-the-art, commercially
available instrumentation and procedures for conducting radiological surveys.
Use of this guidance ensures that the surveys are conducted in a manner that
provides a high degree of confidence that applicable NRC criteria are satisfied.
Once the survey is complete, the results are provided to the NRC in a format
that can be verified. The NRC then reviews and evaluates the information,
performs an independent confirmation of radiological site conditions, and
makes a determination on final termination of the license.

The NRC will amend the operating license(s) to reduce the licensed area to the
ISFSI area if it determines that site remediation has been performed in
accordance with the LTP, and that the terminal radiation survey and
associated documentation demonstrate that the property (exclusive of the
ISFSI) is suitable for release.

Period 3 — Site Restoration

Following completion of decommissioning operations, site restoration activities
begin. Efficient removal of the contaminated materials and verification that
residual radionuclide concentrations are below the NRC limits will result in
substantial damage to many of the structures. Although performed in a
controlled and safe manner, blasting, coring, drilling, scarification (surface
removal), and the other decontamination activities will substantially degrade
power block structures, including the reactor and auxiliary buildings. Under
certain circumstances, verifying that subsurface radionuclide concentrations
meet, NRC site release requirements will require removal of grade slabs and
lower floors, potentially weakening footings and structural supports. This
removal activity will be necessary for those facilities and plant areas where
historical records, when available, indicate the potential for radionuclides
having been present in the soil indicate system failures, or where it is required
to confirm that subsurface process and drain lines were not breached over the
operating life of the station.
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Dismantling of site structures following decommissioning is the most
appropriate and cost-effective option. It is unreasonable to anticipate that
these structures would be repaired and preserved after the radiological
contamination is removed. The effort to dismantle site structures with a work
force already mobilized on site is more efficient than if the process were
deferred. Site facilities quickly degrade without maintenance, adding
additional expense and creating potential hazards to the public as well as to
future workers. Abandonment creates a breeding ground for vermin
infestation as well as other biological hazards.

This cost study presumes that non-essential structures and site facilities are
dismantled as a continuation of the decommissioning activity. Foundations
and exterior walls are removed to a nominal depth of three feet below grade.
The three-foot depth allows for the placement of gravel for drainage, as well as
topsoil, so that vegetation can be established for erosion control. Site areas
affected by the dismantling activities are restored and the plant area graded
as required to prevent ponding and inhibit the refloating of subsurface
materials.

Non-contaminated concrete rubble produced by demolition activities is
processed to remove reinforcing steel and miscellaneous embedments. The
processed material is then used on site to backfill foundation voids. Excess
materials are trucked to an on-site landfill,

ISFSI Operations and Decommissioning

Transfer of spent fuel to the DOK will be initially from the spent fuel pools and
subsequently from the ISFSI once the fuel pools have been emptied and the
structures released for decommissioning. This estimate includes ISFSI costs in
the periods following License Termination through Site Restoration
{(Insurance, ISFSI Licensing Fees, ISFSI Operating Costs), which are included
in Appendix C. ISFSI-related operations and spent fuel transfer costs, license
termination costs, demolition costs, and site restoration costs, are included in
Appendices L and N.

When all fuel and GTCC canisters from the ISFSI have been shipped off site,
the ISFSI will be decommissioned. The Commission will terminate the 10 CFR
Part 50 general license in accordance with an ISFSI license termination plan.

The assumed design for the ISFSI is based upon the use of a multi-purpose
canister, which contains the spent fuel assemblies, and a concrete overpack
that the canister is placed within for pad storage. The overpack liners are
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assumed to have some level of neutron-induced activation as a result of the long-
term storage of the fuel, ie., to levels exceeding free-release limits. As an
allowance, seven overpacks per unit (site total of 21) are assumed to require
remediation, equivalent to the number of overpacks required to accommodate
the final core offloads at Palo Verde. The remaining overpacks, once the
canisters containing the spent fuel assemblies have been removed, will be
dismantled using conventional techniques for the demolition of reinforced
concrete. The concrete storage pad will then be removed, and the area graded
and landscaped to conform to the surrounding environment.

TLG Services, LLC

610



Exhibit LAG-2

Page 37 of 199
Palo Verde Nuclear Generating Station Document AQ4-1815-001, Rev. 0
2023 Decommissioning Cost Study Section 3, Page 1 of 31

3. COST ESTIMATE

The cost analysis prepared for decommissioning Palo Verde consider the unigue
features of the site, including the NSSS, power generation systems, support services,
site buildings, and ancillary facilities. The basis of the estimates, including the
sources of information relied upon, the estimating methodology employed, site-
specific considerations, and other pertinent assumptions, is described in this section.

3.1 BASIS OF ESTIMATE

A site-specific cost estimate was developed using drawings and plant documents
provided by the OA. Components were inventoried from the mechanical and
electrical Piping & Instrument Diagrams (P&IDs). Structural drawings and
design documents were used to analyze the general arrangement of the facility
and to determine estimates of building concrete volumes, steel quantities,
numbers and sizes of major components, and areas of the plant to be addressed
in remediation of the site.

The utility staffing levels for this estimate reflect the same number of
personnel as used in the 2019 estimate. Representative labor rates for each
designated craft and salaried worker were provided by the OA for use in
construction of the unit removal factors, as well as for estimating the carrying
costs for site management, worker supervision and essential support services,
e.g., health physics and security. This study assumes that the OA will act as the
DOC and provide direct management of the decommissioning operations for the
project. As DOC, the OA will provide contract management of the
decommissioning labor force, including subcontractors, as well as directing all
decontamination and dismantling activities.

The security model is based on the existing operating levels as provided by Palo
Verde. The operating staff levels are divided equally between all three units at
Unit 1 shutdown. As spent fuel conditions progress from wet pool storage to
dry storage and decommissioning activities are completed, the staff is reduced
accordingly. The staffing levels per unit will maintain access control, material
control, and safeguard the spent fuel (in accordance with the requirements of
10 CFR Part 37, Part 72, and Part 73).
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METHODOLOGY

The methodology used to develop the estimates follows the basic approach
originally presented in the AIF/NESP-036 study report, "Guidelines for
Producing Commercial Nuclear Power Plant Decommissioning Cost
Estimates” 128, and the DOE "Decommissioning Handbook” 121, These
documents present a unit factor method for estimating decommissioning
activity costs, which simplifies the estimating calculations. Unit factors for
concrete removal ($/cubic yard), steel removal ($/ton), and cutting costs ($/inch)
were developed using local labor rates. The activity-dependent costs were
estimated with the item quantities (cubic yards and tons), developed from
plant drawings and inventory documents. Removal rates and material costs
for the conventional disposition of components and structures relied upon
information available in the industry publication, "Building Construction Cost
with RSMeans Data," published by Gordian [25I,

This analysis reflects lessons learned from TLG's involvement in the
Shippingport Station Decommissioning Project, completed in 1989, as well as
the decommissioning of the Cintichem reactor, hot cells, and associated
facilities, completed in 1997. In addition, the planning and engineering for the
Rancho Seco, Trojan, Yankee Rowe, Big Rock Point, Maine Yankee, Humboldt
Bay-3, Oyster Creek, Connecticut Yankee, Crystal River, Vermont Yankee,
Fort Calhoun, Pilgrim, and Indian Point nuclear units have provided
additional insight into the process, the regulatory aspects, and the technical
challenges of decommissioning commercial nuclear units.

The unit factor method provides a demonstrable basis for establishing reliable
cost estimates. The detail provided in the unit factors, including activity
duration, labor costs (by craft), and equipment and consumable costs, ensures
that essential elements have not been omitted. Appendix E presents the
detailed development of a typical unit factor. Appendix F provides the values
contained within one set of factors developed for this analysis,

Regulatory Guide 1.184[281 Revision 1, issued in October 2013, describes the
methods and procedures that are acceptable to the NRC staftf for implementing
the requirements that relate to the initial activities and the major phases of
the decommissioning process. The costs and schedules presented in this
analysis follow the general guidance and sequence in the regulations. The
format and content of the estimates is also consistent with the
recommendations of Regulatory Guide 1.202,1271 issued February 2005.
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Work Difficulty Factors

TLG has historically applied work difficulty adjustment factors (WDFs) to
account for the inefficiencies in working in a power plant environment. WDFs
were assigned to each unigue set of unit factors, commensurate with the
inefficiencies associated with working in confined, hazardous environments.
The ranges used for the WDFs are as follows:

* Access Factor 10% to 20%
* Respiratory Protection Factor 10% to 50%
¢ Radiation/ALARA Factor 10% to 40%
* Protective Clothing Factor 10% to 30%
e Work Break Factor 8.33%

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

Scheduling Program Durations

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

An activity duration critical path is used to determine the total
decommissioning program schedule, The schedule is relied upon in calculating
the carrying costs, which include program management, administration, field
engineering, equipment rental, and support services such as quality control
and security. This systematic approach for assembling decommissioning
estimates ensures a high degree of confidence in the reliability of the resulting
cost estimate.

IMPACT OF DECOMMISSIONING MULTIPLE REACTOR UNITS

In estimating the decommissioning of three co-located reactor units there can
be opportunities to achieve economies of scale, by sharing costs between units,
and coordinating the sequence of work activities. There will also be schedule
constraints, particularly where there are requirements for specialty equipment
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and staff, or practical limitations on when final status surveys can take place.
For purposes of the estimates, Units 1, 2, and 3 are assumed essentially
identical. Common facilities, assigned to Unit 3 in previous estimates, have
been allocated on an equal basis across the three units where possible. A
summary of the principal impacts is listed below.,

+ The sequence of work generally follows the principal that the work is
done at Unit 1 first, followed by similar work at Units 2 and 3. This
permits the experience gained at Unit 1 to be applied by the workforce
at the later units. It should be noted however, that the estimates do not
consider productivity improvements at the later units, since there is
little documented experience with decommissioning multiple units
simultaneously. The work associated with developing activity
specifications and procedures can be considered essentially identical
between the units, therefore the later units’ costs are assumed to be a
fraction of the first unit (~ 43%).

+ Segmenting the reactor vessel and internals will require the use of
special equipment. The decommissioning project will be scheduled such
that later unit reactor internals and vessel are segmented after the
activities at Unit 1 have been completed.

s Some program management and support costs, particularly costs
associated with the more senior positions, can be avoided with multiple
reactors undergoing decommissioning simultaneously. As a result, the
estimates are based on a “lead” unit that includes these senior positions,
and an “additional” unit that excludes these positions. The designation
as lead is based on the unit undertaking the most complex tasks (for
instance vessel segmentation) or performing tasks for the first time.

s The final radiological survey schedule is also affected by a multi-unit
decommissioning schedule. It would be considered impractical to try to
complete the final status survey of Unit 1, while Units 2 and 3 still have
ongoing radiological remediation work and waste handling in process.
As such, the transfer of the spent fuel from the storage pools and
subsequent decontamination of the fuel buildings is coordinated to
synchronize the final status survey for the station.

s The final demolition of buildings at Units 1, 2 and 3 are considered to
take place concurrently. This is considered a reasonable assumption
since access to the buildings is considered good at the station.

¢ Unit 1, as the first unit to enter decommissioning, incurs the majority of
site characterization costs.
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e Shared systems and structures, assigned to Unit 3 in previous
estimates, have been allocated on an equal basis across the three units
where possible.

e Station costs such as emergency response fees, regulatory agency fees,
corporate overhead, and insurance are generally allocated on an equal
basis between the units.

3.4 FINANCIAL COMPONENTS OF THE COST MODEL

TLG's proprietary decommissioning cost model, DECCER, produces many
distinct cost elements. These direct expenditures, however, do not comprise the
total cost to accomplish the project goal, ie., license termination and site
restoration.

3.4.1 Contingency

Inherent in any cost estimate that does not rely on historical data is the
inability to specify the precise source of costs imposed by factors such as
tool breakage, accidents, illnesses, weather delays, and labor stoppages.
In the DECCER cost model, contingency fulfills this role. Contingency
is added to each line item to account for costs that are difficult or
impossible to develop analytically. Such costs are historically inevitable
over the duration of a job of this magnitude; therefore, this cost analysis
includes funds to cover these types of expenses.

The activity- and period-dependent costs are combined to develop the
total decommissioning cost. A contingency is then applied on a line-item
basis, using one or more of the contingency types listed in the
ATF/NESP-036 study. "Contingencies" are defined in the American
Association of Cost Engineers “Project and Cost Engineers’ Handbook
128 ag "specific provision for unforeseeable elements of cost within the
defined project scope; particularly important where previous experience
relating estimates and actual costs has shown that unforeseeable events
which will increase costs are likely to occur.” The cost elements in this
analysis are based upon ideal conditions and maximum efficiency;
therefore, consistent with industry practice, a contingency factor has
been applied. In the AIF/NESP-036 study, the types of unforeseeable
events that are likely to occur in decommissioning are discussed and
guidelines are provided for percentage contingency in each category. It
should be noted that contingency, as used in this analysis, does not
account for price escalation and inflation in the cost of decommissioning
over the remaining operating life of the station.
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The use and role of contingency within decommissioning estimates is
not a “safety factor issue.” Safety factors provide additional security and
address situations that may never occur. Contingency funds are
expected to be fully expended throughout the program. They also
provide assurance that sufficient funding is available to accomplish the
intended tasks. An estimate without contingency, or from which
contingency has been removed, can disrupt the orderly progression of
events and jeopardize a successful conclusion to the decommissioning
process.

For example, the most technologically challenging task in
decommissioning a commercial nuclear station is the disposition of the
reactor vessel and internal components, now highly radioactive after a
lifetime of exposure to core activity. The disposition of these components
forms the basis of the critical path (schedule) for decommissioning
operations. Cost and schedule are interdependent, and any deviation in
schedule has a significant impact on cost for performing a specific
activity.

Disposition of the reactor vessel internals involves the underwater
cutting of complex components that are highly radioactive. Costs are
based upon optimum segmentation, handling, and packaging scenarios.
The schedule is primarily dependent upon the turnaround time for the
heavily shielded shipping casks, including preparation, loading, and
decontamination of the containers for transport. The number of casks
required is a function of the pieces generated in the segmentation
activity, a value calculated on optimum performance of the tooling
employed in cutting the wvarious subassemblies. The expected
optimization, however, may not be achieved, resulting in delays and
additional program costs. For this reason, contingency must be included
to mitigate the consequences of the expected inefficiencies inherent in
this complex activity, along with related concerns associated with the
operation of highly specialized tooling, field conditions, and water
clarity.

Contingency funds are an integral part of the total cost to complete the
decommissioning process. Exclusion of this component puts at risk a
successful completion of the intended tasks and, potentially, subsequent
related activities. For this study, TLG examined the major activity-
related problems (decontamination, segmentation, equipment handling,
packaging, transport, and waste disposal) that necessitate a
contingency. Individual activity contingencies ranged from 10% to 75%,
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depending on the degree of difficulty judged to be appropriate from
TLG's actual decommissioning experience.

The contingency values used in this study are as follows:

¢ Decontamination 50%
+ Contaminated Component Removal 25%
¢ Contaminated Component Packaging 10%
¢ Contaminated Component Transport 15%
¢ Low-Level Radioactive Waste Disposal 25%
¢ Reactor Segmentation 75%
+ NSSS Component Removal 25%
* Reactor Waste Packaging 256%
* Reactor Waste Transport 256%
* Reactor Vessel Component Disposal 50%
« GTCC Disposal 15%
¢ Non-Radioactive Component Removal 15%
* Heavy Equipment and Tooling 15%
¢  Supplies 25%
¢ Engineering 15%
¢ Energy 15%
* (Characterization and Termination Surveys 30%
¢ Construction 15%
¢ Taxes and Fees 10%
¢ Insurance 10%
e Staffing 15%
* Spent Fuel Storage (Dry) Systems 15%
* Spent Fuel Transfer Costs 15%
* Operations and Maintenance Expenses 15%
+ ISFSI Decommissioning License Termination Costs 25%

The contingency values are applied to the appropriate components of the
estimates on a line-item basis. A composite value is then reported at the
end of each estimate. For example, the composite contingency values are
20.0%, 20.3%, and 20.0% for Units 1, 2, and 3, respectively. A flat 15%
contingency is applied to the ISFSI campaign costs, shown in
Appendix N.
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Two of the owners of the Palo Verde station are regulated utilities that
are based in states that have specific requirements for the application
of contingency as it relates to nuclear power plant DCEs. The California
Public Utilities Commission has expressed a desire for owners to
conservatively establish an appropriate contingency factor for inclusion in
the decommissioning revenue requirements. To that end, a document]
was prepared by Pacific Gas and Electric Company to address the
California commission’s request. In addition to the contingency based on
the AIF guidelines as identified above, additional contingency was
added to the consolidated cash flows in Appendix P to accomplish this
need. Additional contingency was added to reflect an overall project
contingency of 25%. This contingency was incorporated on a line-item
basis, with each line item receiving a pro-rated share of the increase.
The nominal increase in contingency to achieve an overall contingency
rate of 25% is a multiplier of 1.242 as a site average; each Appendix has
a separate calculation to arrive at a 25% value.

The Public Utility Commission of Texas has issued regulations regarding
contingency within nuclear DCEs. 30 The Commission's Substantive Rule
§25.231(b)(1)(F)(i) requires use of a contingency of 10% of the cost of
decommissioning. As a modification to the contingency based on the AIF
guidelines as identified above, an administrative reduction was
incorporated in the overall contingency on the cash flows in Appendix @
to fulfill this requirement. This contingency reduction was incorporated
on a line-item basis, with each line item receiving a pro-rated share of
the decrease. The nominal decrease in contingency to achieve an overall
contingency rate of 10% is a multiplier of 0.497 as a site average; each
Appendix has a separate calculation to arrive at a 10% value.

3.4.2 Financial Risk

In addition to the routine uncertainties addressed by contingency,
another cost element that is sometimes necessary to consider when
bounding decommissioning costs relates to uncertainty, or risk.
Examples can include changes in work scope, pricing, job performance,
and other variations that could conceivably, but not necessarily, occur.
Consideration is sometimes necessary to generate a level of confidence
in the estimate, within a range of probabilities. TLG considers these
types of costs under the broad term “financial risk.” Included within the
category of financial risk are:
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* Delays in approval of the decommissioning plan due to intervention,
public participation in local community meetings, legal challenges,
and national and local hearings.

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

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

* Policy decisions altering national commitments, e.g., in the ability to
accommodate certain waste forms for disposition or in the timetable

for such, e.g., the start and rate of acceptance of spent fuel by the
DOE.

* Pricing changes for basic inputs such as labor, energy, materials, and
disposal. Items subject to widespread price competition (such as
materials) may not show significant variation; however, others such
as waste disposal could exhibit large pricing uncertainties,
particularly in markets where limited access to services is available.

This cost study does not add any additional costs to the estimate for
financial risk, because there is insufficient historical data from which to
project future liabilities. Consequently, the areas of uncertainty or risk
are revisited periodically and addressed through repeated revisions or
updates of the base estimate.

3.5 SITE-SPECIFIC CONSIDERATIONS

There are several site-specific considerations that affect the method for
dismantling and removal of equipment from the site and the degree of
restoration required. The cost impacts of these considerations are identified in
this section.

3.5.1 Spent Fuel Disposition

The cost to dispose of spent fuel generated from plant operations is not
reflected within the estimates to decommission Palo Verde. Ultimate
disposition of the spent fuel is within the province of the DOE's Waste
Management System, as defined by the Nuclear Waste Policy Act. Any
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delay in the transfer of spent fuel may increase the on-site management
costs. As such, the disposal cost was financed by a 1 mill/kWhr surcharge
paid into the DOE’s waste fund during operations. On November 19, 2013,
the U.S. Court of Appeals for the D.C. Circuit ordered the Secretary of the
Department of Energy to suspend collecting annual fees for nuclear waste
disposal from nuclear power plant operators until the DOE has conducted
a legally adequate fee assessment.

The NRC does, however, require licensees to establish a program to
manage and provide funding for the management of all irradiated fuel at
the reactor site until title of the fuel is transferred to the Secretary of
Energy. This requirement is prepared for through inclusion of transfer
costs for the spent fuel containers to the DOE within the estimates, as
described below,

For the basis of this cost study, it is assumed the existing Palo Verde ISFSI
will continue storing spent fuel throughout the decommissioning of Palo
Verde, with the OA providing operation and maintenance of the facility
through the license termination and site restoration of the ISFSI in 2098,
This study assumes no transfer of fuel among the three Palo Verde units.
Table 3.1 provides details regarding the spent fuel and GTCC disposition
assumptions used in this analysis. Upon shutdown of each unit, it is
assumed that the operation and maintenance cost of the spent fuel pools
18 a decommissioning cost. The decommissioning organization is expected
to assume management responsibilities for all fuel bundles in the fuel
pools at each unit's shutdown. Each unit includes the continued cost of wet
storage of the spent fuel until each cycle has decayed for six years from
reactor core discharge date.

Within six years of each unit's shut down, some spent fuel will be
transferred from the pools to the DOE and the remainder will be relocated
to the ISFSI until such time that transfer to a DOE permanent or interim
storage facility can be completed. The spent fuel pools are assumed to be
emptied six years after each respective unit’s final shutdown date. The
cost estimate assumes that the spent fuel storage facility and support
systems are isolated from the balance of the systems to allow more
flexibility in dismantling and to provide cost savings.

The decommissioning scenario has been developed to permit continued
operation of the Fuel Building of each unit. Once the spent fuel assemblies
have been placed in dry storage or transferred to the DOE, each unit's wet
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spent fuel storage and handling facilities will be available for
decommissioning,

The ISFSI is currently licensed to operate under a 10 CFR Part 50 general
license (in accordance with 10 CFR 72, Subpart K 1), The estimate
assumes that as decommissioning progresses, the 10 CFR Part 50 license
will be reduced to the ISFSI, such that the ISFSI will remain under the
General License.

It is assumed that spent fuel will be shipped either to the DOE’s geological
repository or to an interim spent fuel storage facility during the
operational period of the ISFSI facility. The estimate includes ISFSI costs
that the OA expects not to be reimbursed by the DOE. This includes ISFSI
costs in the periods following License Termination through Site
Restoration (Insurance, ISFSI Licensing Fees, ISFSI Operating Fees),
which are included in Appendix C. Once all spent fuel and GTCC canisters
have been removed from the site, the dry storage facility will be removed.

This estimate also includes certain ISFSI-related costs that are assumed
to be reimbursable by the DOE. A summary of these costs, which are
included in Appendices L and N, is below.

+  Spent fuel transfer costs

« (Capital costs for spent fuel canisters and overpacks

* Construction of an ISFSI shield wall

+ Installation of an ISFSI crane and cask handling equipment

¢ ISFSI transfer equipment

¢ ISFSI operation and maintenance costs (including property taxes)

¢ Allowance for cost of instrumentation of last 5 pads

e ISFSI staffing costs

¢ ISFSI security costs

The post-shutdown costs to transfer spent fuel from each spent fuel pool
to the DOE or ISFSI and the costs to subsequently transfer casks from the

ISFSI to the DOE are reflected within the decommissioning estimate for
dry fuel storage as outlined in Appendix L.
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Palo Verde Nuclear Generating Station
2023 Decommissioning Cost Study

TABLE 3.1
PALO VERDE

SPENT FUEL AND GTCC DISPOSITION

Canisters Prior to Shutdown Total Total
FPool 1o DOILE Pool 1o 1S1°S] 1SE'S] o DO arrocy Casks lo Casks
21 FA 24 FA 37 FA 24 FA 37 FA T.ogacy” TSFST to DOR
Tnit 1 15 al 42 - - - 95 15
Unit 2 31 s 43 - - - 96 21
Unit 3 31 48 44 - - - 92 21
Tatal a7 152 128 - - - 251 a7
Canisters After Shutdown through 2057 Total Total
Pool 1o 1S1°S] 1SE'S] o DO arrocy Casks lo Casks
Pool 1o DOK 34 IFA ATLFA 24174 37 LA Legracy 18151 1o DOLK
Tnit 1 25 - 11} 22 - 11} 10 A7
Unit 2 34 - 7 g - 10 7 33
IInit 3 29 - 7 3 - 11} 7 a7
Tatal T8 - 24 a8 - M 24 116
Canisters 2058 through 2097 Total Total
Pool Lo 1S1°S] 1SE'S] o DO arrocy Casks 1o Casks
Fool to DOl 24 I7A J7TLA 24104 3TLA Legacy 18151 1o DOLK
Tnit 1 - - - 29 52 - - H1
Unit 2 - - - 45 20 - - 9b
IInit 3 - - - 10 ol - - 91
Tatal - - - 174 155 - - 267
Tolal assemblies discharged 12,123
Aszomblics acooptad by TIOF from the TSEST 0,258
Tolal 24 assembly casks required 152
Total 37 azsembly casks required 1553
Total fucl casks loaded to TSFST G
Asgemblies accepled by DO from Lhe pool 2,835
21 assembly casks accopted by DOFE from the pool 135
Total Casks
Unit 1 1o 1SS 103
Unit 1 o DOLS 143
TTnit 2 to TSFST 11
Unit 2 to DOLS 148
Unit 3 1o 1SIS] 99
Init 5 ta OR 149
CTOC Legacy Waste 30
Total Casks (spent fuel & GTCC) 470

Notes:! Fuel Azsemblics

27

cgacy GTCC waste includes an allowanee of 2 caniaters por unit remaining from plant operations in

spent fuel pool; the romaining 8 canisters por unit hold the GTCC resulting from vessel internals

segmenlalion operalions.
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3.5.2 Reactor Vessel and Internal Components

The reactor vessel, steam generators, pressurizer, coolant pumps, and
piping will be chemically decontaminated prior to any dismantling work.
The reactor pressure vessel and its internal components are segmented
for disposal in shielded transportation casks. Segmentation and
packaging of the internals packages are performed in the refueling canal
where a turntable and remote cutter will be installed. The vessel is
segmented in place, using a mast-mounted cutter supported off the lower
head and directed from a shielded work platform installed overhead in the
reactor cavity. Transportation cask specifications and Department of
Transportation (DOT) regulations dictate segmentation and packaging
methodology. All packages must meet the current physical and
radiological limitations and regulations, Cask shipments will be made in
DOT-approved, currently available, truck casks,

The dismantling of reactor internals at Palo Verde will generate GTCC
radioactive waste generally unsuitable for shallow land disposal.
Although the material is not classified as high-level waste, the DOE has
indicated it will accept title to this waste for disposal at the future high-
level waste repository. However, the DOE has not yet established
acceptance criteria or a disposition schedule for this material, and
numerous questions remain as to the ultimate disposal cost and waste
form requirements. As such, for purposes of this study, the GTCC waste
resulting from reactor vessel internals segmentation is assumed to be
packaged and disposed of in the same manner as high-level waste, at a
cost equivalent to that envisioned for the spent fuel.

Reactor coolant piping is cut from the reactor vessel once the water level
in the vessel (used for personnel shielding during dismantling and cutting
operations in and around the vessel) is dropped below the nozzle zone. The
piping is boxed and shipped by shielded van. The reactor coolant pumps
and motors are lifted out intact, packaged, and transported for disposal.

3.5.3 Steam Generators and Other NSSS Components

The recommended method of removal for the steam generators is to
extract the steam generators through the existing containment
equipment hatch. This approach is the same as the one used to replace
the original steam generators.

The containment polar crane will be modified to support the removal.
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The generators will then be rigged for removal, disconnected from the
surrounding piping, and maneuvered into the open area where they will
be lowered onto a dolly, The dolly will allow the lower end of the steam
generator to slowly roll outside of the Reactor Building as it is being
lowered. Once the steam generator has been lowered to the horizontal
position, it will be lowered onto a prime mover and moved to an on-site
storage area to await transport to the disposal facility. The second steam
generator will be removed using the same technique.

Once at the storage area, the secondary side of the generator (steam
dome, separator, and dryer portions above the u-bends) will be removed,
segmented, and packaged for disposal. The primary section (tube section
and lower channel head) will be cut into smaller sections, which allow
unrestricted rail shipment. The generator sections will then be loaded
onto a prime mover and moved to an on-site railhead where they will be
transported to the WCS facility in Andrews County, Texas. The
pressurizer on each unit will be removed using the same techniques and
shipped intact.

Palo Verde Units 1, 2, and 3 have already replaced their original sets of
steam generators; they are currently stored on site within a concrete
protective structure and will remain there until final plant
decommissioning. The costs for transportation and disposal of these
original sets of steam generators have been included in this estimate.

3.5.4 Main Turbine and Condenser

The main turbine will be dismantled using conventional maintenance
procedures. The turbine rotors and shafts will be removed to a laydown
area. The lower turbine casings will be removed from their anchors by
controlled demolition. The main condensers will also be disassembled
and moved to a laydown area. Turbine components are assumed to be
clean and will be surveyed and free-released. The condensers for all
units are assumed to be contaminated and they will be sent for disposal
at the WCS facility in Andrews County, Texas. Components will be
packaged and readied for transport in accordance with the intended
disposition.

3.5.5 Transportation Methods

Contaminated piping, components, and structural material other than
the highly activated reactor vessel and internal components will qualify
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as Low Specific Activity (LSA)- II or III, Type A, or Surface
Contaminated Object, SCO-I or II, as described in Title 49 of the Code
of Federal Regulations.l*!l The contaminated material will be packaged
in general design packages, as defined in 49 CFR 173.410 in Industrial
Packages (IP I, II, or III, as defined in subpart 10 CFR 173.411) or Type
A packages as defined in 49 CFR 173.465 for transport unless
demonstrated to qualify as their own shipping containers. The reactor
vessel and internal components are expected to be transported in
accordance with 10 CFR Part 71, as a Type B waste container. It is
conceivable that the reactor, due to its limited specific activity, could
qualify as LSA 11 or III, However, the high radiation levels on the outer
surface would require that additional shielding be incorporated within
the packaging to attenuate the dose to levels acceptable for transport.

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

The transport of large intact components, e.g., large heat exchangers
and other oversized components will be by a combination of truck, rail,

and/or multi-wheeled transporter.

3.5.6 Low-Level Radioactive Waste Disposal

The low-level radioactive waste requiring controlled disposal will be sent,
to disposal facilities in Utah and Texas. Transportation costs are
estimated using published tariffs from Tri-State Motor Transit. 122l
Truck transport assumes a maximum normal road weight limit of
80,000 pounds for all shipments, with the exception of the overweight
shielded casks and non-divisible large components.

A majority of LLRW generated in the decontamination and dismantling
of Palo Verde is disposed of at the WCS facility in Andrews County,
Texas. This site will receive contaminated material such as steam
generator primary side material, pressurizer, and reactor coolant
piping, packaged system components and piping. Contaminated
concrete, concrete rubble, and Dry Active Waste (DAW) is assumed to
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be sent to the EnergySolutions Utah disposal facility. Class B and C
waste (principally reactor pressure vessel (RPV) internals) are assumed
to be buried at the Waste Control Specialists (WCS) facility in Andrews
County, Texas. Clean metallic scrap material primarily from the
Turbine Building will be surveyed prior to release.

Based upon current disposal rates for metallic waste, volume reduction
and waste processing are not considered economical.

3.5.7 Stored Steam Generators and Storage Facility

This study includes the disposal costs of six retired steam generators (two
per unit). They are assumed to be stored in the on-site storage facility until
the time of the decommissioning. All activities associated with the stored
steam generators and storage facility are considered non-critical and will
not affect the overall decommissioning schedule. These generators are
assumed to be packaged and transported in the same manner as the steam
generators extracted from the Reactor Buildings. The stored steam
generators are not expected to require any substantial decontamination
or shielding prior to shipment for disposal. Appendix G summarizes the
retired steam generator disposal and the facility decommissioning costs.

3.5.8 Water Reclamation Facility

Dismantling of the water reclamation facility is delayed until the spent
fuel assemblies from each unit have been placed in dry storage or
transferred to the DOE, and each unit's wet spent fuel storage and
handling facilities are available for decommissioning. No program
management or heavy equipment period-dependent costs have been
allocated to this facility. Staff and equipment assigned to the unit
activities can support this work since the task can be started and
interrupted when critical path activities allow for usage of equipment
and labor during this time. Assuming all release criteria are met; the
building structures can be removed in an orderly fashion using
acceptable controlled demolition techniques. The use of soil remediation
technologies will not be required since it is assumed hazardous and
radiological release criteria will also be met.

The buildings will be removed to a nominal depth of three feet below grade
level. Concrete will be processed (crushed) prior to use as backfill. Holes

will be drilled in the foundation base mat to allow for natural drainage.
Building and structure sub grade voids will be backfilled with clean
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demolition debris and graded. Underground piping will be excavated, and
all voids backfilled. Appendix H summarizes the facility decommissioning
costs.

3.5.9 Water Reclamation Supply System Pipeline & Structures

Dismantling of the water reclamation facility supply system and
structures is delayed until the spent fuel assemblies from each unit have
been placed in dry storage or transferred to the DOE, and each unit's wet
spent fuel storage and handling facilities are available for
decommissioning. There are no specific program management or heavy
equipment period-dependent costs assigned since the task can be started
and interrupted when critical path activities allow for usage of
equipment and labor during this time.

These activities include the removal of the 91%¢ Avenue Wastewater
Treatment Plant Interface Structure, Buckeye Irrigation Company
Interface, and the Hassayampa Pumping Station. The buildings will be
demolished to a nominal depth of three feet below grade level. Concrete
will be processed (crushed) prior to use as backfill. Holes will be drilled in
the foundation base mat to allow for natural drainage. All piping up to
three feet below grade will be excavated and removed. All piping below
three feet below grade will be left in place and filled with concrete slurry
to prevent any future collapse. Appendix 1 summarizes the
decommissioning costs.

3.5.10 Evaporation Ponds

The study includes the removal, restoration, and closure of all three
evaporation ponds. All activities associated with the Evaporation Ponds
are considered non-critical and will not affect the overall
decommissioning schedule. There are no program management or heavy
equipment period-dependent costs assigned since the task can be started
and interrupted when critical path activities allow for usage of
equipment and labor.

Based upon plant operations and radiological survey information, trace
levels of radioactive materials were detected in the two older Evaporation
Ponds. Beginning in 1996 and at least annually thereafter samples have
been obtained from both Evaporation Ponds and dose calculations each
vear have indicated that the highest dose from residual radioactivity is
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less than 1 mRem/year TEDE. Consequently, no allowance has been
provided for remediation of the Evaporation Ponds.

The costs for the site restoration and closure (including development of a
Subpart D Permitted landfill in accordance with Arizona statutes) were
provided by APS (Arizona Public Service) for inclusion in this report.
These costs include complete removal of the sediment, liners, and
drainage system, and regrade and revegetation of the surrounding area.
The study also includes the cost to develop an onsite Subpart D Permitted
landfill which will contain the sediment from the three evaporation ponds.
Appendix J summarizes these costs.

3.5.11 Make-up Water Reservoirs

The study includes the removal, site restoration, and closure costs for
both make-up water reservoirs. Dismantling of the make-up water
reservoirs is delayed until the spent fuel assemblies from each unit have
been placed in dry storage or transferred to the DOE, and each unit's wet
spent fuel storage and handling facilities are available for
decommissioning. There are no program management or heavy
equipment period-dependent costs assigned since the task can be started
and interrupted when critical path activities allow for usage of
equipment and labor during this time.

The costs for the site restoration and closure in accordance with Arizona
statutes were provided by APS for inclusion in this report. These costs
include complete removal of the sediment, liners and drainage system and
regrade and revegetation of the surrounding area. Appendix K
summarizes the facility decommissioning costs.

3.5.12 ISFSI

The ISFSI is assumed to have sufficient capacity to accommodate
operational and decommissioning fuel storage requirements. The estimate
includes ISFSI costs that the OA expects will not be reimbursed by the
DOE. This includes ISFSI costs in the periods following License
Termination through Site Restoration (Insurance, ISFSI Licensing Fees,
ISFSI Operating Costs), which are included in Appendix C. Incremental
capital costs related to the wutilization of the ISFSI during the
decommissioning period have been included in the estimate with the
assumption that they are fully reimbursable from the DOE. These costs
have been included in separate appendices in this report. The costs
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associated with purchase of canisters and overpacks, ISFSI operational
costs, and periodic transfer costs from the spent fuel pool to the
ISFSI/DOE and from the ISFSI to the DOE are shown in Appendix L.
Costs associated with transfer of the Unit 1 fuel building crane to the
ISFSI, instrumentation of ISFSI pads, purchase ISFSI transfer
equipment, and construction of a radiation shield wall along one side of
the ISFSI are shown in Appendix N.

Palo Verde will use the NAC International Universal MPC (Multi-Purpose
Canister) System with a maximum loading of 24 assemblies per canister
through the year 2018. In 2020, Palo Verde began using the NAC
International Magnastor system with a maximum loading of 37 assembly
per canister system for the storage and transportation of spent fuel. See
Table 3.1 for details regarding spent fuel assumptions for quantities of dry
fuel storage and GTCC canisters. Canisters provided by the DOE for
transfer from the fuel pool to the DOE are assumed to be provided at no
cost; plant personnel will still perform the loading and transfer of these
canisters, at the rate of $312 thousand per canister. The loading and
transfer of canisters from the ISFSI to the DOE are assumed to be 50% of
the wet transfer cost, or $156 thousand per canister.

Some overpack liners are assumed to have some level of neutron-induced
activation due to the long-term storage of the fuel, i.e., to levels exceeding
free-release limits. Seven overpacks per unit (site total of 21) are
assumed to require remediation, equivalent to the number of overpacks
required to accommodate the final core offloads at Palo Verde (241
assemblies per unit for a site total of 723 assemblies). The cost of the
disposition of this material, as well as the demolition of the ISFSI
facility, is included in the estimate.

Considering the use of a 37-assembly canister system, the current ISFSI
facility will have adequate capacity to store the GTCC waste. There is
no cost included in this estimate for the construction of an additional
storage pad.

It is assumed that on-site landfill facilities may be reopened for the
disposal of ISFSI demolition debris, if requred. The ISFSI
decommissioning and demolition will occur in 2098, immediately following
the completion of fuel transfer to the DOE in 2097, This is based upon the
assumed date that the U.S. DOE begins receipt of spent fuel from the
utilities (2034), Palo Verde's priority in the queue, and an assumed rate of
shipment from the site to DOE beyond the published DOE queue. For the
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first 19 years of this period (2034-2052), the annual fuel pickup rate is
aligned with DOE/RW-0567, Acceptance Priority Ranking and Annual
Capacity Report. Beginning in year 20 (2053) and continuing until 2097,
the annual fuel pickup rate is based on a schedule provided by the OA.
Direct canister closure and transfer costs from the pool or ISFSI to a DOE
transport vehicle, ISFSI operations, and maintenance costs for the ISFSI
are included in this estimate and are assumed to be paid from
reimbursements by the DOE. Appendix L summarizes the ISFSI facility
fuel transfer and decommissioning costs.

3.5.13 Stored Reactor Closure Heads & Storage Facility

This study includes the disposal costs of three retired reactor closure
heads {one per unit). They are assumed to be stored in the on-site storage
facility until the time of the decommissioning. All activities associated
with the stored closure heads and storage facility are considered non-
critical and will not affect the overall decommissioning schedule. These
components are assumed to be packaged and transported intact to the
disposal site. The stored reactor closure heads are not expected to require
any substantial decontamination or shielding prior to shipment for
disposal. Appendix M summarizes the retired closure head disposal and
the facility decommissioning costs.

3.5.14 On-Site Clean Fill Disposal

Construction debris resulting from the decommissioning project is
considered suitable for on-site disposal. This saves some of the
transportation costs and the tipping fees at a commercial disposal
facility. An existing landfill may be expanded for the disposal of this
construction debris, or existing voids (excluding the evaporation ponds)
may be utilized for this purpose.

3.5.15 Site Conditions Following Decommissioning

Following the decommissioning effort, the structures and remaining
systems will meet the site release limit that will be specified in the Palo
Verde NRC license termination plan. The NRC involvement in the
decommissioning process typically will end at this point. Local building
codes, state environmental regulations, and the OA’s future plans for the
site will dictate the next steps in the decommissioning process. TLG
assumed the total removal of all plant systems and all the above-grade
structures from the site except the switchyard and site drainage facilities,
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3.5.16 Utility Staffing

This estimate assumes that the OA will act as its own DOC
(Decommissioning Operations Contractor) for the project. As such, some
contractor management, supervisory, and professional positions will be
eliminated. Staffing levels are assigned for each unit by sub-period and
functional area. Economies of a multi-unit decommissioning are
recognized by establishing a primary and a secondary staff level. The unit
assigned the primary staff will include common supervisory positions and
positions that may be shared across all units. The types of positions and
staffing levels are adjusted based upon the type of activity occurring in
each sub-period. The staffing model allows for sharing of resources with
other OA operating units and other corporate functions and assignments,

Staffing costs include direct salary as well as an allowance for overheads.
A profile of the staffing level for the three-unit decommissioning, including
contractors and craft, is provided in Figure 3.1 (at the end of Section 3).
The graph shows minimal staff during the pre-shutdown planning phase,
which starts five years before the shutdown of Unit 1. Because the
shutdowns of the three units will occur within less than a three-year
period, the utility and craft staffing levels will increase rapidly during the
first three years of the decommissioning. Utility staffing levels will
gradually decrease after completing the removal of physical systems at
each of the three units.

Staffing levels and management support will vary based upon the amount
and type of decommissioning work. Craft labor levels decrease after
systems removal and structures decontamination and drop substantially
during the delay period and the license termination survey period.
However, craft staff levels increase again during the site restoration
period due to the work associated with structures demolition.

ISFSI support staff levels during license termination and demolition in
2098 are also included. The ISFSI staffing costs for operation,
maintenance, and security of the ISFSI are included and shown in
Appendix L.

3.5.17 Miscellaneous Structures Demolition

Appendix C, Tables C-1,2, and 3, activity index 3b.1.1.28 “Miscellaneous
Structures & Foundations” includes the cost to remove many of the
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smaller common buildings at the site. The facilities included within this
line item are listed below.

Blowdown Demineralizer Area

Concrete Block Barriers

Condensate Demineralizer Transfer Pump Area
Diesel Generator Rework Shop
Demineralized Water Storage

Electrical Equipment Facilities

Electrical Battery Storage Building
Emergency Diesel Generator Buildings

Fire Protection Storage Shed

General Maintenance Shop

ICE House

Large Motor Storage Sheds

LSR Waste Holdup Tank Area

Lube Oil Tank Area

Metrology Tower Building

Miscellaneous Yard Foundations

New Fuel Depot Underground Storage Tanks
New Protected Area Security Extension Facility
New Vehicle Maintenance Facility

Pop-Up Barriers

Reactor Makeup Tank Area

Regen Waste Neutral Tank Area

Resin Storage Shed

Sally-Port (West Side)

Single Point Vehicle Access

Spray Pond Pumphouse

Sub-Synchronous Resonance Equipment Building
Startup Transformer Yard

Sulfuric Acid Tank Area

Training Mockup Facility

Turbine Building Tank Storage Area
Underground Weld Test Building

Valve Service Shop

Welding Combination Shop

3.5.18 New Structures

No new structures were added to the site inventory for the 2023 estimate.
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3.6 ASSUMPTIONS

The following are the major assumptions made in the development of the cost
analysis for decommissioning Palo Verde.

3.6.1 Estimating Basis

1.

Lo

The estimate is performed in accordance with the methodology
described in the AIF/NESP-036 study.

Decommissioning costs are reported in the year of projected
expenditure; however, the values are provided in 2023 dollars for
the current estimate. Costs are not inflated, escalated, or
discounted over the period of performance.

Plant drawings, equipment, and structural specifications used in
the estimate were provided by the OA.

All units are assumed to be essentially identical except for common
structures and systems. Common systems and structures, assigned
to and incorporated within the estimate for Unit 3 in previous
estimates, have been allocated on an equal basis across the three
units where possible.

Additional decommissioning costs for secondary side systems
contamination caused by the Unit 2 steam generator tube rupture
are included in the estimate. The turbines have been treated as
clean components in the estimate. The condensers have been
treated as contaminated components for all three units in this
estimate.

3.6.2 Labor Costs

TLG Services, LLC

The craft labor required to decontaminate and dismantle the
nuclear units will be acquired through standard site contracting
practices. The current rates for labor at the site (fully loaded) are
used as an estimating basis.

Utility staffing requirements will vary with the level of effort
associated with the various phases of the project. Once the
decommissioning program commences, the operations staff will be
reduced to only those staff positions necessary to support the
decommissioning program and ISFSI activities. Staff transition
costs from plant operations to decommissioning are included in this
study. The total transition costs are calculated for the site and
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divided equally between the three units. Employee labor cost data
and craft labor rates for site administration, operations,
construction, and maintenance personnel were provided by the OA
for positions identified by TLG.

Site security, radiological controls, and overall site administration
during decommissioning and dismantling will be provided by the
OA. There is a significant nuclear security presence at each reactor
until the spent fuel has been removed from the spent fuel pool to
the ISFSI. The spent fuel pools are assumed to be emptied six years
after that unit's final shutdown date, at which time the nuclear
security force for that unit is significantly reduced.

Engineering services for such items as writing activity
specifications and detailed work procedures will be provided by
outside contractors with the appropriate expertise.

All work (except vessel and internals removal activities) will be
performed on an 8-hour per day, 5-day per week basis, with no
overtime. There are 11 paid holidays per year. Vessel and internal
removal activities will be performed using two shifts, with an
additional charge for back shift activities.

3.6.3 Design Conditions

1.

TLG Services, LLC

Any fuel cladding failure that occurred during the lifetime of the
plant is assumed to have released fission products at sufficiently
low levels that the buildup of quantities of long-lived isotopes (e.g.,
137Cs, "Sr, or transuranics) has been prevented from reaching
levels exceeding those which permit the major NSSS components
to be shipped under current DOT regulations, and to be buried
within the requirements of 10 CFR Part 61.

The estimated curie content of the vessel and internal components
were derived from those listed in NUREG/CR-3474.13% Actual
estimates were derived from the Cifgram values in NUREG/CR-
3474 and adjusted for the different mass of the Palo Verde
components, operating life, and periods of decay. Additional short-
lived isotopes were derived from NUREG/CR-013013 and
NUREG/CR-0672B3 and benchmarked to the long-lived values
from NUREG/CR-3474.

Segmentation of the reactor vessel internal components will
produce a limited quantity of activated material with radionuclide
inventories exceeding Class C quantities, as defined in 10 CFR Part
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3.6.4 General

1.

&
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61. The GTCC material is generally not suitable for shallow land
disposal and will most, likely be disposed of as high-level waste in
the DOE's geological repository (unless the NRC approves an
alternative solution). The cost of disposal, unlike that for the spent
fuel, is not addressed by the DOE'’s 1 mill/kWhr surcharge on plant
electrical generation. As such, the disposal cost for GTCC presumes
the packaging of this material in canisters similar to those used for
spent fuel disposal, at an equivalent cost in dollars per cubic foot to
what the DOE is charging for the disposal of spent fuel using the
1-mill/kWhr surcharge.

The only neutron-activated concrete expected to be above release
levels is the bioshield, adjacent to and surrounding the reactor
vessel. Aside from this, and material resulting from the scarifying
of some concrete surfaces, the bulk of concrete in the Reactor
Building and other buildings on site is assumed to meet NRC
release limits for on-site disposal of material.

Control elements will be removed and transferred to the DOE along
with the spent fuel, i.e., there is no additional cost provided for
their disposal.

The existing plant equipment is considered obsolete and suitable
for scrap as deadweight quantities only. The OA will make
economically reasonable efforts to salvage equipment following
final plant shutdown. Nonetheless, because placing a salvage value
on this machinery and equipment would be speculative, and the
value would be small in comparison to overall decommissioning
expenses, this estimate does not attempt to quantify the value that
the OA may realize based upon those efforts. It is difficult to predict
whether the market for used equipment will be stronger or weaker
than it is today. For these reasons, no equipment salvage value was
included in the estimate.

Scrap generated during decommissioning is not included as a credit
in this study for two reasons: (1) the relatively low market value of
scrap; and (2) the relatively high cost of releasing the material from
the site, i.e., the time and expense associated with “contamination-
free” certification. It is assumed, for purposes of this estimate, that
any value received from the sale of the material would be more than
offset by the on-site processing costs.
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3. The concrete debris resulting from building demolition activities is
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crushed on site to reduce the size of the debris. The resulting
crushed concrete is used to backfill below grade voids. The rebar
removed from the concrete crushing process is disposed of as scrap
steel in a similar fashion as other scrap metal as discussed
previously.

Costs for electrical power required to decommission the plant are
included in the estimate. For estimating purposes, the plant is
assumed to be de-energized, with decommissioning activities
relying on temporary power connections. The OA will provide the
temporary power packs and cabling to support the work. During
DECON Period 2, Decommissioning Operations, electrical power
systems are isolated and removed as they become non-essential to
the decommissioning program.

Current plant staffing will remove all items of furniture, tools,
mobile equipment (such as forklifts, trucks, bulldozers, and other
similar mobile equipment), and other such items that can be easily
removed without the use of special equipment at no cost or credit to
the project.

Existing warehouses will be cleared of non-essential material and
remain for use until they are dismantled as they become
unnecessary to the decommissioning program.

The current OA staffing performs the following activities at no cost
or credit to the project during the first six months of the planning
period:

¢ Fuel oil tanks will be emptied and cleaned by flushing or
steam cleaning prior to disposal.

¢ Acid and caustic tanks will be emptied.

e Lubricating and transformer oils will be drained and
removed from site by a waste disposal vendor.

e All hazardous and legacy radioactive material will be
removed and disposed of.

The decommissioning activities will be performed in accordance
with the current regulations assumed to be in place at the time of
decommissioning. This includes the ability to dispose of demolition
debris on-site. Changes in regulations may have a cost impact on
decommissioning,
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12,

13.

14.
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Material and equipment costs for conventional demolition and/or
construction activities were taken from RSMeans Building
Construction Cost Data.

The study follows the principles of ALARA through the use of work
duration adjustment factors, which incorporate such items as
radiological protection instruction, mock-up training, and the use
of respiratory protection and personnel protective clothing. These
items lengthen a task's duration, which increases the costs and
lengthens the overall schedule. ALARA planning is considered in
the costs for engineering and planning, and in the development of
activity specifications and detailed procedures. Changes to 10 CFR
Part 20 worker exposure limits may impact the decommissioning
cost and project schedule.

FEMA and state fees associated with emergency planning are
assumed to continue for approximately 18 months following the
cessation of operations. At this time, the FEMA fees are
discontinued. The timing is based upon the anticipated condition of
the spent fuel (i.e., the hottest spent fuel assemblies are assumed
to be cool enough that no substantial Zircaloy oxidation and off-site
event would occur with the loss of spent fuel pool water). State and
local fees are continued until the spent fuel pools are emptied and
all spent fuel is transferred to dry storage casks.

Nuclear liability insurance provides coverage for damage or
injuries due to radiation exposure from equipment, material, etc.,
used during decommissioning. Nuclear liability insurance is
phased out upon final decontamination of the site. Nuclear property
insurance will cease upon termination of the 10 CFR Part 50 or Part
72 license(s). Insurance costs in the estimate are based on premium
information for required policies identified by the OA. Premium
discounts during specific intervals throughout the analysis are in
accordance with NRC guidelines.

A $1 million annual property tax allowance is included in the
estimate. This cost is shared equally among the three units and is
applied through the dry fuel storage period. Sales tax will be
included at the local rates for purchased material.

This estimate assumes that processed water which meets state and
federal release limits can be disposed of without additional cost.
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15.

16.

17.

18.

19.

20.

21.

22.
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The perimeter fence and in-plant security barriers will be moved as
appropriate to conform to the Security Plan in force during the
various stages in the project.

The concrete circulating water piping will be abandoned by
accessing the underground piping and permanently backfilling the
voids. Contaminated underground concrete pipe will be removed
entirely or decontaminated and abandoned. Underground steel
pipe will be removed completely. Electrical manholes will be
backfilled with suitable earthen material and abandoned. The
Water Reclamation & Supply System concrete piping (35 miles of
piping from Palo Verde to Phoenix) will be filled with concrete.

All site vestiges will be removed to a nominal depth of three feet
below ground, with non-contaminated subgrade foundations
remaining in place helow this level. Holes will be drilled in each of
the foundation basemats to allow for natural drainage. Building
and structures subgrade voids will be backfilled with clean
demolition fill. The site will be graded and landscaped.

The existing electrical switchyard will remain after
decommissioning in support of the utility's electrical transmission
and distribution system.

Most railroad tracks on site will be removed; an active spur
connecting the ISFSI to the main line will remain to support rail
shipments of spent fuel.

Road and parking areas with asphalt or concrete surfacing will be
broken up and the material used as backfill on site. All gravel road
and parking areas will remain in place and be covered with fill.
Culverts, head walls, and stone riprap will remain in place to allow
natural drainage.

The OA will have some existing scaffolding quantities available
from plant operations to support the decommissioning project.
Therefore, only costs associated with the remaining required
scaffolding are included.

No significant quantities of asbestos, industrial solvents,
chromated water, lead, or mercury are expected to be present on
site at the time of decommissioning. Therefore, remediation costs
for these types of materials are not included in the study.

This study has assumed that the Arizona Revised Statues,
specifically 49-762.01 through 49-762.08 and 49-701.01, all
regarding the definition and handling of solid waste, do not

638



Page 65 of 199
Palo Verde Nuclear Generating Station Document AQ4-1815-001, Rev. 0
2023 Decommissioning Cost Study Section 2, Page 29 of 31

3.7

Exhibit LAG-2

interfere with the on-site disposal of concrete rubble; nor do they
create any requirement for the removal of below grade clean or
decontaminated structures, which this study assumes are
abandoned in place. The establishment of a solid waste disposal
facility on site will create a long-term liability for the management
and caretaking of the disposal facility. Any costs for this ongoing
management and caretaking are not included in this estimate.

COST ESTIMATE SUMMARY

Summaries of the radiological decommissioning costs and annual expenditures
are provided in Appendices B, C, G, and H through Q. Table 6.1 provides a
breakdown of these costs into the components of decontamination, removal,
packaging, transportation, waste disposal, project management (staffing), and
“other” cost categories. The costs were extracted from the detailed cost tables
in Appendices C, G, H, I, J, K, L, M, N, and O. Note that Appendix O represents
a consolidation of the cash flows from Appendices B, C, G, H, I, J, K, L, M, and
N; it folds all site costs into the three Palo Verde unit costs. Appendices P and
@ represent consolidated cash flows with contingencies of 25% and 10%,
respectively. The following should be considered when reviewing these tables:

. “Decon” as wused in the headings of these tables, refers to
decontamination activities, as opposed to the NRC term DECON which
refers to the prompt removal decommissioning scenario.

) “Total” as used in the headings of these tables, is the sum of Decon,
Remove, Pack, Ship, Bury, Other (spent fuel, insurance, staffing, fees,
etc.) and Contingency.

. The subtotal reported for the major cost categories does not include
contingency, which is reported in a separate column.

. “Other” includes different types of costs, which are not easily categorized
(such as characterization contract services, license termination survey,
contract sources, plant preparation costs, etc.).

Appendices C, G, H, I, J, K, L, M, and N provide the supporting, detailed costs
elements. The cost elements are assigned to one of three subcategories:
“License Termination,” “Spent Fuel Management,” and “Site Restoration.” The
subcategory “License Termination’ is used to accumulate costs that are
consistent with “decommissioning” as defined by the NRC (i.e., 10 CFR § 50.2).
The cost reported for this subcategory is generally sufficient to terminate the
unit's operating license, recognizing that there may be some additional cost
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impact from spent fuel management. Costs are included in the years 2040
through 2045 for Units 1, 2, and 3 pre-planning; these costs are shown in
Appendix C, Tables C-1, C-2, and C-3 in Period 0.

The “Spent Fuel Management” subcategory contains costs associated with the
caretaking of the spent fuel and operation of the ISFSI in the periods following
License Termination through Site Restoration until all fuel is offsite.

“Site Restoration” is used to capture costs associated with the dismantling and
demolition of buildings and facilities demonstrated to be free from
contamination. This includes structures never exposed to radioactive
materials, as well as those facilities that have been decontaminated to
appropriate levels. Structures are removed to a depth of three feet and
backfilled to conform to local grade.

The cost of GTCC disposal is included in the “Nuclear Steam Supply System
Removal” cost element. While designated for disposal at a federal facility along
with the spent fuel, GTCC waste is still classified as low-level radioactive
waste and, as such, included as a “License Termination” expense.

Decommissioning costs are reported in 2023 dollars. Costs are not inflated,
escalated, or discounted over the period of expenditure (or remaining lifetime
of the plant).
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FIGURE 3.1
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Notes:

1) Labor for fuel transfers from ISFSI to DOE after 2057, for GTCC canister
transfers to DOE in 2097, and for decommissioning and demolition of the
ISFSI in 2098 not shown

2) The labor hour basis of this chart was taken from Appendices C, G, H, 1, J, K,

L, M, and N; however, not all line items in these appendices have labor hour
values available (e.g., spent fuel canister transfers to the DOE).
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4. SCHEDULE ESTIMATE

The schedules for the decommissioning scenarios considered in this study follow the
sequence presented in the AIF/NESP-036 study, with minor changes to reflect recent
experience and site-specific constraints. In addition, the schedule has been updated
to reflect the spent fuel management plans described in Section 3.5.1.

A timeline for the decommissioning of Units 1, 2, 3, and the ISFSI is presented in
Figure 4.1. Appendix D presents a more detailed schedule of decommissioning
activities for each unit, The scheduling sequence assumes that fuel is removed from
the spent fuel pool within the first six years after operations cease at each unit. The
key activities listed in the schedule do not reflect a one-to-one correspondence with
those activities in the cost tables but reflect dividing some activities for clarity and
combining others for convenience. The schedule was prepared using Microsoft
Project. [26]

4.1 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule reflects the results of a precedence network developed for the
site decommissioning activities, i.e., a PERT (Program Evaluation and Review
Technique) Software Package. The work activity durations used in the
precedence network reflect the actual man-hour estimates from the cost
tables, adjusted by stretching certain activities over their slack range and
shifting the start and end dates of others. The following assumptions were
made in the development of the decommissioning schedule:

. Planning of decommissioning activities starts approximately five years
prior to permanent shutdown of Unit 1. During the pre-shutdown
planning period a staff of project and technical personnel are dedicated
to the project.

. The Fuel Buildings are isolated until such time that all spent fuel has
been discharged from the spent fuel pools to the DOE or to the ISFSI.
Decontamination and dismantling of the storage pools is initiated once
the transfer of spent fuel is complete.

. Period 2 decommissioning activities for Unit 1 will begin immediately
following the 18-month Period 1 preparation phase after the cessation
of plant operations. Period 2 activities for Units 2 and 3 will begin
following a 12-month Period 1 preparation phase. Sequencing the
integrated decommissioning of Palo Verde is intended to maintain an
even level of staff resources.
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. All work (except vessel and internals removal) is performed during an

8-hour workday, 5 days per week, with no overtime. There are eleven
paid holidays per year.

. Reactor and internals removal activities are performed by using
separate crews for different activities working on different shifts, with
a corresponding backshift charge for the second shift. The number of
cask shipments out of the Reactor Building is expected to average three
every two weeks. Non-cask shipments will be limited to 10 per week.

. Multiple crews work parallel activities to the maximum extent possible,
congistent with optimum efficiency, adequate access for cutting,
removal and laydown space, and with the stringent safety measures
necessary during demolition of heavy components and structures.

. For plant systems removal, the systems with the longest removal
durations in areas on the critical path are considered to determine the
duration of the activity.

. Dismantlement and demolition of the miscellaneous non-radioactive
facilities are assumed to be performed off the overall critical path
schedule. Such activities start after Unit 1 shutdown and are assumed
to be complete prior to the end of the site restoration phase (Period 3).

4.2 PROJECT SCHEDULE

The period-dependent costs presented in the Appendix C detailed cost tables
are based upon the durations developed in the schedule. Durations are
established between several milestones in each project period; these durations
are used to establish a critical path for the entire project. In turn, the critical
path duration for each period is used as the basis for determining the period-
dependent costs. A second critical path is also shown for the spent fuel cooling
period, which determines the release of the fuel buildings for final
decontamination.

Project timelines are provided in Figure 4.1. Milestone dates are based on
shutdown dates of June 1, 2045, April 24, 2046, and November 25, 2047 for
Units 1, 2, and 3, respectively.

The OA also provided the assumed completion date for transfer of Palo Verde
fuel from the ISFSI to the DOE, i.e., by the end of 2097. The schedule and
timeline for the ISFSI therefore shows ISFSI decontamination and demolition
in 2098, following the completion of transfer of the spent fuel and GTCC
canisters from the ISFSI to the DOE,

TLG Services, LLC
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FIGURE 4.1
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FIGURE 4.1 (continued)
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5. RADIOACTIVE WASTES

The objectives of the decommissioning process are the removal of all radioactive
material from the site that would restrict its future use and the termination of the
NRC license(s). This currently requires the remediation of all radioactive material at
the site in excess of applicable legal limits. Under the Atomic Energy Act 371 the NRC
is respongible for protecting the public from sources of ionizing radiation. Title 10 of
the Code of Federal Regulations delineates the production, utilization, and disposal
of radioactive materials and processes. In particular, 10 CFR Part 71 defines
radioactive material for the purpose of transportation and 10 CFR Part 61 specifies
its disposition.

Title 49 of the Code of Federal Regulations is the principle set of rules and regulations
(sometimes called administrative law) issued by the Departments of Transportation
and Homeland Security, federal agencies of the United States regarding
transportation and transportation related security. Most of the materials being
transported for controlled burial are categorized as LSA or SCO materials containing
Type A quantities, as defined in 49 CFR Parts 173-178. Shipping containers are
required to be Industrial Packages (IP-1, IP-2 or IP-3, as defined in § 173.411) or Type
A packages (§ 173.465). For this study, commercially available steel containers are
presumed to be used for the disposal of piping, small components, and concrete.
Larger components can serve as their own containers, with proper closure of all
openings, access ways, and penetrations,

The volumes of radioactive waste generated during the various decommissioning
activities at the site are shown on a line-item basis in Appendix C and summarized
in Table 5.1. The quantified waste volume summaries shown in these tables are
consistent with 10 CFR Part 61 classifications. The volumes are calculated based on
the exterior dimensions for containerized material and on the displaced volume of
components serving as their own waste containers.

The reactor vessel and internals are categorized as large quantity shipments and,
accordingly, will be shipped in reusable, shielded truck casks with disposable liners.
In calculating disposal costs, the burial fees are applied against the liner volume, as
well as the special handling requirements of the payload. Packaging efficiencies are
lower for the highly activated materials (greater than Type A quantity waste), where
high concentrations of gamma-emitting radionuclides limit the capacity of the
shipping containers.

No process system containing/handling radioactive substances at shutdown is
presumed to meet material release criteria by decay alone, i.e., systems radioactive
at shutdown will still be radiocactive over the period during which the
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decommissioning is accomplished, due to the presence of long-lived radionuclides.
While the dose rates decrease with time, radionuclides such as 137Cs will still control
the disposition requirements.

The waste material generated in the decontamination and dismantling of Palo Verde
is primarily generated during Period 2. Material that is contaminated or potentially
contaminated will be removed and sent primarily to the WCS facility in Andrews
County, Texas.

For purposes of constructing the estimates, the current cost for disposal at the WCS
facility is used for most of the radioactive waste produced from the decommissioning
activities. Separate rates were used for containerized waste and large components.
Demolition debris including miscellaneous steel, scaffolding, and concrete is disposed
of at a bulk rate at the EnergySolufions facility in Clive, Utah. This decommissioning
waste stream destination also includes Class A resins and dry active waste.

Class A waste is disposed of at the WCS facility in Andrews County, Texas. Metallic
waste 1s buried at a cost of $264 per cubic foot (based upon an average waste density
of 65 pounds per cubic foot). Large component waste burial is at a cost of $312, $353,
and $177 per cubic foot for SGs, RCPs, and PZR, respectively. Concrete, soil, ashestos,
and other bulk debris are disposed of at a rate of $117 per cubic foot (based upon an
average waste density of 88 pounds per cubic foot) at the EnergySolutions facility in
Clive, Utah. Dry active wastes, e.g., cloth, paper, and plastics, are disposed of at $62
per cubic foot, with an assumed density of 20 pounds per cubic foot at the
EnergySolutions facility in Clive, Utah.

Disposal costs for the Class B and C irradiated hardware material and Class B waste
from liquid waste processing were based upon existing Palo Verde agreements with
WCS for the Andrews County, Texas disposal facility.

Class B resin and filter waste is disposed of at $2,556 per cubic foot at the Waste
Control Specialists facility in Andrews County, Texas. Classes B and C wastes
resultant from irradiated reactor hardware are disposed of at $10,442 per cubic foot.

GTCC waste is disposed of at a rate of $5,752 per cubic foot, as packaged in a spent
fuel canister. GTCC waste is stored on site at the ISFSI until the DOE is ready to
receive the shipments; this is assumed to occur in 2097.

TLG Services, LLC.
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TABLE 5.1
PALO VERDE

DECOMMISSIONING WASTE SUMMARY '

Unit Waste Category Volume {cubic feet)] Weight (pounds)

1 Class A Bulk {concrete, melal siding) 35,862 1,684,053
Clasa A Metallic (containerized waste and large
components) 138,298 30,241 9682
Class A DAW 20,385 A07, 707
Class A (low aclivily resin and [illers) 6,673 516,018
Clasa 13 (irradiated veasel internale and highor-
aclivity resin and lillers) 2.002 243,294
Class C (irradialed vessel milernals) 2234 31,938
GTCC (irradialed vessel inlernals and legacy wasle) 4,433 305,513
Wasle Processing (nol used in 2023 esiimale) 0 0
Scrap Melal (non-conlaminated) 133,130,000

2 Class A Bulk (conercte, metal giding) 35,862 1,694,054
Clasa A Metallic (containerized waste and large
compononts) 535,914 25,178,221
Clasa A DAW 21,736 454,722
Clasa A (low activity reain and filtors) £,76 1 551,309
Class B (irradialed vessel mlernals and higher-
activity resin and filters) 2,002 24358094
Class (! (irradiated vesacl intomals) 2924 34,938
G Grradiated vesacl intornals and legacy waatce) 4,433 005,514
Waste Proorasing (not used in 2023 estimate) 0 U
Serap Motal (non-contaminated) 128,792,000

3 Clasa A Bulk (conerote, metal siding) 35,862 1,694,055
Class A Metallic {(conlainerized waste and large
componenta) 458, 746 30,246,854
Clasa A DAW 20,410 408, 156
Clasa A (low activity reain and filtors) £, 738 548,906
Class B (irradialed vessel mlernals and higher-
aclivity resin and lillers) 2.002 243,294
Class C (irradialed vessel milernals) 2234 31,938
GTCC (irradialed vessel inlernals and legacy wasie) 4,433 905,514
Waste Prooresing (not used in 2023 catimate) 0 U
Serap Motal (non-contaminated) 144,688,000

2

Columns may not add due Lo rounding

TLG Services, LLC
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TABLE 5.1
(continued)
PALO VERDE

DECOMMISSIONING WASTE SUMMARY *
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Unit

Waste Category

Volume (cubic feet)

Weight (pounds)

Steam Gen.

Clags A Metallic {(conlainerized wasle and large
components)

116,558

13,246,071

Clags A Metallic {(conlainerized wasle and large

RI'V Heads |components) 15,218 924 128
Clasa A Metallic (containerized waste and large
ISFSI components) 18,798 4,855,132
Other Subpart D Waste (Evaporalion Ponds) 67,500,000
Tolals Class A Bulk {concrete, melal siding) 107 587 5,082,160

Clasa A Metallic (containerized waste and large

components) 1,663,929 114,692 998
Clags A DAW 62 631 1,250,625
Class A (low aclivily resin and [illers) 20,172 1.617.233
Clasa 13 (irradiated veasel internale and highor-

activity resin and filters) £,007 T20, 882
Class (! (irradiated vesacl intomals) 673 104, 814
T Grradiated vosacl intormals and legacy waatce) 13,200 2,716,548

Waste Proocasing (not used in 2023 estimate)

Subpart 13 Wasate (Kvaporation Ponds)

£ 7,500,000

Serap Motal (non-contaminated)

396,510,000

© Columng may not add due o rounding

TLG Services, LLC
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RADIOACTIVE WASTE DISPOSITION

Rasin

N555 —
Decontamination
[Class BfC)

Y

Dircct Burial Waste Control
Specialists

Y

Containcrized B
Waste Andrews County,
[Class &) Towas

Large Camponents

Y

{Class &)

Reactar Waste

.
T {Classes A/B/C)

Metal Not Performed for

» >
il Processing PYMNGS
Bulk Waste/ DAW
T
¥ Contaminated Soil &
Cancrete (Class A)
Energysalutions
T
-
Clive, Utah
Rosin f Filters
T
foa
[Class &)
Reactar Waste Geologic Dispasal
. L.
» Ll
{Class GTCC) Federal Facility

690



Exhibit LAG-2

Page 77 of 199
Palo Verde Nuclear Generating Station Document AQL1815-001, Rev. O
20232 Decommissioning Cost Study Section 5, Page 6 of 6

FIGURE 5.2
DECOMMISSIONING WASTE DESTINATIONS
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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 from 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 plants’ spent fuel pools 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
$3.81 billion (2023 dollars). Most of this cost, approximately 75%, 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 15%. The remaining 10% 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 for 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 independent spent,
fuel islands created. This will allow decommissioning operations to proceed in and

TLG Services, LLC.

692



Exhibit LAG-2

Page 79 of 199
Palo Verde Nuclear Generating Station Document A04-1815-001, Rev. O
2022 Decommissioning Cost Study Section 6, Page 2 0f 7

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 non-reimbursable
by the DOE and are 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. Radioactively contaminated material will be sent either to WCS in
Andrews, Texas, or to the EnergySolutions facility in Clive, Utah for burial. Highly
activated components, requiring additional isolation from the environment, are
packaged for geologic disposal. The cost of geologic disposal is based upon a cost
equivalent for spent fuel.

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

Removal costs reflect the labor-intensive nature of the decommissioning process, as
well ag the management controls required to ensure a safe and successful program.
Decontamination and packaging costs also have a large labor component that is based
upon prevailing union wages. Non-radiological demolition is a natural extension of
the decommissioning process. With a work force mobilized to support
decommissioning operations, non-radiological demolition can be an integrated
activity and a logical expansion of the work being performed in the process of
terminating the operating license. Prompt demolition reduces future liabilities and
can be more cost effective than deferral, due to the deterioration of the facilities (and
therefore the working conditions) with time.

The reported cost for transport includes the tariffs and surcharges associated with
moving large components and/or overweight shielded casks overland, as well as the
general expense, e.g., labor and fuel, of transporting material to the destinations
identified in this report. For purposes of this analysis, material is primarily moved
overland by truck.

License termination survey costs are associated with the labor intensive and complex
activity of verifying that contamination has been removed from the site to the levels
specified by the regulating agency. This process involves a systematic survey of all
remaining plant surface areas and surrounding environs, sampling, isotopic analysis,
and documentation of the findings. The status of any plant components and materials

TLG Services, LLC.
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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
bagsic functional nor regulatory level.

TLG Services, LLC.
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TABLE 6.1
SUMMARY OF DECOMMISSIONING COST ELEMENTS - TOTAL COSTS
Palo Verde Nuclear Generating Station
{(thousands of 2023 dollars)
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Column Tndex (A (T ] (T (T (M () (m (T A3)] (T} (1) (&%)} (N {th
Shared Facilities
Stored Kx Yrater .
Stored S/G Closure Water Reclamation Make-up L5151 Unit 1 ¥ Unit 2 % Unit 3
& Storage Head & Reclamation Facility Fvaporation Water Campaign ({Including (Including (Including
Unit 1 Unit 2 Unit 3 1SIFS1 Fac. Storage Fac. Facility Supply Line Ponds Resevoir Costs Total "’ allocations) allocations) allocations)
Keport Reference  App. (-1 App. C-2 App. C-3 App. L App. G App.- M App. H App.-1 App. T App. K App. N
Work Category

Characterization and Liconse Tormination Surveys 23 882 17,494 17,493 5.77 - - - - 277 ist - 54,507 24,761 19874 19.873
Decon 24549 24.609 24,603 - - - - - - 73,761 24,549 24.609 24,605
DO Sraff - - - - - - - - - - - - - - -
Tnergy 16 978 16,208 143, 2008 34 - - - - - A9 425 18 987 16,2148 16,219
GTOC DO TDhisposal 45,585 A0h.5ES 350495 - - - - - - - 108,756 35,5495 35,585 40,585
TTealth Physices Supplies 22 B4R 23472 22768 - - - - - - - - £9.0849 22 B8 23,172 22768
Inzurance 8510 7,023 6,187 21.593 - - - - - - - 43,413 15,741 14.254 13,418
LLEW Disposal 127652 152,894 127,693 10.534 33,303 6,366 - - - - - 478,248 150,986 176,229 151.028
Non-Cratt Contractors 11.400 4,879 4,879 - - 842 827 1,711 - - 24,559 12,527 5.006 5.006
OM-Site TLTIRW Processing - - - - - - - - - - - -
Other 103,580 10,701 13,7001 G063 THE a0 - - 1,784 274 - A2 138 173,954 14,0083 14,085
ackaging 153,465 15,472 15,477 671 28,804 G35 - - - - - 72,523 23,502 25.508 23.513
rocess Liquid Waste 9129 9,129 9,129 - - - - - - - - 7,387 9,129 9129 9.129
Property Taxes 4.259 3,851 3,549 45.772 - - - - - - - 57,311 19,517 19188 18.606
Regulatory / NIRC £.1955 4,123 G625 i) - - - - - - - 15.4:3% T8 RIS 3868
Removal 109, 1:33 114,861 1708 12,153 B 1l 10,777 TR B3LRTA 5358 - H02.311 166,079 170,607 16365, 655
RV 31,1680 S 1,206 31208 - - - - - - - 33,0562 SIS0 31,208 S1,206
REY¥ Intcrnals 51,496 51,764 61,764 - - - - - - - - 185,025 61,496 61.764 51,764
Sceurity 80.812 76,931 71,191 161.743 - - - - - 390,677 154,726 130,845 125,105
Shipping 10673 12,484 10,6898 2275 1.660 2,007 - - - - - 42,788 13,654 15,464 13669
Speni Fuel / TP/ TSTST Tauipmeni & Materials - - - - - - - - - 12 563 12 563 1.188 1,188 1.188
Speni Tuel / TP/ TST'ST TLabor - - - 5,966 - - - - - - 1,188 10,154 3385 3,385 3385
Spent Fucl f E1IY/ ISEFS] Other 15.444 14,624 13,159 16.760 - - - - - - - 59,987 21,051 20.210 18.746
Spent Fucl Capital and Transfor - - - 152634 - - - - - - - 152,634 50,878 50.878 30,878
Spent Fucl Pool lzolation 16,480 10,987 10,987 - - - - - - - 38,453 16,480 10,987 10.987
Steam Ceneralors 34,504 34,504 34,504 - - - - - - - 103,514 34 .50 34,504 34,504
Remedial Aclion Surveys 9,044 9.951 9,954 - - - - - - - - 28 852 9.0 9,954 9.951
Tliility StalT 2TTTRA 262304 S05.7Eh B5 323 - - 1,365 - 6,115 o141 - 917574 S02.3335 286,903 J28.336
LUtility Transzition Costs 50,449 30,449 50,449 - - - - - 151,346 50,449 50,449 50.449
Total 1.011,251 1,005,448 1.004,106 506,724 88,185 9,898 12,988 75,452 7061 (3,259 16,750 5.814,125 1,275,680 1.269,887 1,268,546
[ ]
NR( Licensge Tormination 915,876 913,798 914,246 - 87,513 9,765 - - - - - 2.841,199 948,303 946,224 946,672
Speni Fuel Management 21,554 22485 [RERLNIH G506, 724 - - - - - - 185,750 H8Y.H0G 199,025 196,986 193,188
Site Restoration 70,840 39,155 70,855 672 132 12,988 75,452 77,061 5,259 - 383,415 128,362 126,676 128,376
Total 1,017,251 1,005,118 1,004, 106 H06. 724 88185 0.8498 12 988 ThAGZ TG 258 185,750 G814 1238 1,275, 590) 1,260 BBT 1268 5416
1

Numbers may nol. total due o rounding
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TABLE 6.1a
SUMMARY OF DECOMMISSIONING COST ELEMENTS - LICENSE TERMINATION COSTS

(thouzandsz of 2023 dollars)

Palo Verde Nuclear Generating Station
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Column Index {A) {13) (] {1 (I {1 () {1 {1y A)] () (1. [i (M) (N) h
Shared "acilities
Stored lix Watoer N
Stored 500 Closure Watcer Roeclamation Make-up 151751 Unit 1 ® Unit 2 @ Unit 3 @
& Storage Head & Reclamation Facility Fvaporation Water Campaign (Including (Including (Including
Unit 1 Unit 2 Unit 3 1ISFST Fac. Storage Fac. Facility Supply Line Tonds Rezevoir Costs 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 App. N
Work Category
Characterization and License Terminalion Surveys 22 582 17,494 17.495 - - - - - - hT,565 32,382 17,494 17,495
Decon 24,549 24,809 24,803 - - - - - - 73,751 24,544 24,604 24,603
13030 Staftf - - - - - - - - - - - -
Energy 16,4664 15,399 15,899 - - - - - - - 47,833 14,466 15,699 15,6499
GTCC DOE Disposal 533,540 AR,595 85,5095 - - - - - - - 106,786 AR,595 AR,595 533,540
Iealth Phyaics Supplics 22,848 28,472 22708 - - - - - - - £5,0830 22 348 28152 22,768
Insurance 2.510 T023 6,187 - - - - - - - 21,721 5,510 T3 6,187
LLEW Disposal 127,652 152,894 127,895 H3.303 #5668 - - - - - 437,908 147,541 172,784 147,583
Non-Cralt Contraciors 10,331 4,430 4,430 - - - - - - - 19,212 10,351 4,430 4,430
Off-Site LLIRW Processing - - - - - - - - - - - - -
Other 9,276 9,417 4,417 744 (a2 - - - - - 29,558 4,762 9,893 43,803
Packaging 15,465 15,472 13,477 28,804 Aah - - - - - 71,853 23,278 25,285 23,290
Process Ligquid Waate 0129 o, 129 9,129 - - - - - - - 27587 O, 129 0,129 9,129
Property Taxes 3,567 5,258 2,606 - - - - - - - o162 5,067 5,258 2,606
Regulaiory /| NRC 3,955 4,123 3825 - - - - - - - 14,703 .00 4,123 3825
Removal (1,250 37,864 (2,212 0 76 - - - - - 191,402 #1275 7,884 (2,238
1y A1, 1a0 31,205 S1,2068 - - - - - - - Q3,062 S50 31,205 S1,2068
RV Internals 631,496 31,764 (1,784 - - - - - - - 185,025 31,494 31,764 (1,784
Securily £39,091 36,388 62,731 - - - - - - - 198,200 #39,001 #363,388 62,731
Shipping 14,6773 12,1584 10,6535 A, B0 2,007 - - - - - ANG12 12,855 14,7005 12,911
Spent Fuel F P ISEST Baquipment & Materials - - - - - - - - - - -
Spent Fuel f ED’ / ISFSI Labor - - - - - - - - - - -
Spent Fuel f ED / ISFSI Other - - - - - - - - - - - -
Spent. Fuel Capital and Transfer - - - - - - - - - - - - - -
Spent Fuel Pool 1acolation 16,180 103,985 10,8837 - - - - - - - 35,153 14,1800 103,985 10,8837
Sleam (Generalors 44,504 34,504 84,504 - - - - - - 105,515 34,504 A4.504 44,504
Remedial Aetion Surveya 9,044 9,954 9,951 - - - - - - 28952 9,014 9,954 9,951
Ltility Staff 260,500 245602 286,970 - - - - - - - THAATI 260,900 245602 286,976
Tility Transition Costs 50,449 30,449 50,449 - - - - - - - 151,546 30,449 50,449 50,449
Toval 415,874 913,797 914,244 #7.515 4,765 - - - - - 2,841,199 948,303 G46,224 446,672
l.\: RCY Licenae Termination 914,876 2N ) S14,246 R 9,765 - - - - - 28411, 1959 248,300 G465, 224 G46,672
Spent Fuel Management - - - - - - - - - -
Site Heatoration - - - - - - - - - - -
Total 7 914,876 2N ) S14,246 R 9,765 - - - - - 28411, 1959 248,300 G465, 224 G46,672
1

Numbera may not total due to rounding

TLG Services, LLC

Column M represents the cost from Column A, plus 143 of the shared Tacilities costs totals [rom columns D through K
Column N represents the cost [rom Column B, plus 1/3 of the shared [acilities costs totals Icom columns D through K
Calumn O represents the cost from Clolumn ) plus 13 of the shared facilities costs totala from columns 1) through K
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TABLE 6.1b
SUMMARY OF DECOMMISSIONING COST ELEMENTS - SPENT FUEL MANAGEMENT COSTS

Palo Verde Nuclear Generating Station

(thouzandsz of 2023 dollars)

Column Index (A {15 (8] {m (1) {17 (9] {1 (1 a)] () (1. [i (M) (N) (N
Shared [acilities
Stored lix Watoer
Stored 500 Closure Watcer Roeclamation Make-up 151751 Unit 1 ® Unit 2 @ Unit 3 @
& Storage Head & Reclamation Facility Fvaporation Water Campaign (Including (Including (Including
Unit 1 Unit 2 Unit 3 1ISFST Fac. Storage Fac. Facility Supply Line Tonds Rezevoir Costs 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 App. N
Work Category
Characterization and License Terminalion Surveys - 6,776 - - - - - - B,776 2,259 2,259 2,239
Decon - - - - - - - - - - -
130307 Statf - - - - - - - - - - - -
Energy - - 1) - - - - - - - 33 11 11 11
GTCC DOE Disposal - - - - - - - - - - -
Iealth Phyaics Supplics - - - - - - - - - - - - - -
Insurance - 21,608 - - - - - - - 21,6500 T.251 T2 7,231
LLEW Disposal - 10,2534 - - - - - - - 10,334 3.445 3,445 3,445
Non-Crall Contracltors - - - - - - - - - - - -
Off-Site LLITW Proceaaing - - - - - - - - - - - - - -
Other - - 3,563 - - - - - - 3,563 1.188 1,188 1,188
Packaging - - 571 - - - - - - 371 224 224 224
Process Ligquid Waate - - - - - - - - - - - - -
Property Taxes - 15,772 - - - - - - - 15772 15,257 15 257 15,257
Regulaiory /| NRC - - 729 - - - - - - - st 2453 243 245
Removal - 12,453 - - - - - - - 12,453 4,151 4,151 4,151
Y - - - - - - - - - - -
RV Internals - - - - - - - - - - - - - - -
Securily 7,372 $,193 4,110 131,743 - - - - - - - 179,418 31,286 30,108 hB8.024
Shipping - 2275 - - - - - - 2RT5 7h3 7h3 To8
Spent Fuel F P ISES] Baquipment & Materials - - - - - - - [ [ 1,188 1,188 1,188
Spent Fuel f ED’ / ISFSI Labor - - - h,966 - - - - - - 41,188 10,154 5.283 5,383 3.385
Spent Fuel / EI* { ISFSI Other 15,444 14,324 13,159 16,760 - - - - - - - 29,987 21,031 20,210 18,746
Spent. Fuel Capital and Transfer - - 152 634 - - - - - - - 152 €534 a),.878 a0, 878 hi() 878
Spent Fuel Pool 1aolation - - - - - - - - - - -
Sleam (Generalors - - - - - - - - - -
Remedial Aetion Surveya - - - - - - - - - - - - - -
Ltility Staff 1718 1673 1,737 £66,323 - - - - - - - T 1546 23,192 23,152 23,512
Ttility Transition Costs - - - - - - - - - - - - - - -
Toval 24,534 22,495 19,006 06,724 - - - - - - 16,750 R89,504 199,025 196,983 193,498
l_\'l{tﬁ.‘. lLicenae Termination - - - - - - - - - - - - - - -
Spent Fuel Management 24,534 22,495 19,006 06,724 - - - - - - 16,730 589,509 199,025 196,986 193,498
Site Heatoration - - - - - - - - - - - - -
Total 7 24,534 224945 16,006 BE, T4 - - - - - - 165,750 S8R5 500 195,025 1503, B34S 163,198
1

Numbera may not total due to rounding

TLG Services, LLC

Column M represents the cost from Column A, plus 143 of the shared Tacilities costs totals [rom columns D through K
Column N represents the cost [rom Column B, plus 1/3 of the shared [acilities costs totals Icom columns D through K
Calumn O represents the cost from Clolumn ) plus 13 of the shared facilities costs totala from columns 1) through K




Palo Verde Nuclear Generating Station
2023 Decommissioning Cost Study

TABLE 6.1¢

SUMMARY OF DECOMMISSIONING COST ELEMENTS - SITE RESTORATION COSTS

Palo Verde Nuclear Generating Station

(thouzandsz of 2023 dollars)
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Column Index (A {15 (8] {m (1) {17 (9] {1 (1 a)] {1} (1. [i (M) (N) (N
Shared [acilities
Stored lix Watoer N
Stored SAG Closure Water Reclamation Make-up 151781 Unit 1 ® Unit 2 Unit 3%
& Storage Head & Reclamation Facility Fvaporation Water Campaign (Including (Including (Including
Unit 1 Unit 2 Unit 3 18FST Fac. Storage Fac. Facility Supply Line Tonds Rezevaoir Crosts 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 App. N
Work Category

Characterization and License Termination Surveys - - - - 2577 b - a3 121 121 121
Decon - - - - - - - - -
130307 Statf - - - - - - - - R _ _ _
Energy 510 510 510 - - - - - - - 1,524 510 510 510
GTCC DOE Disposal - - - - - - - - - - .
Iealth Phyaics Supplics - - - - - - - - - R -
Insurance - - - - - - - - - R R
LLEW Disposal - . . - - - - - - - - . .
Non-Crall Contractors 1,049 4449 149 - - 842 827 1,711 - - h,326 2,175 1,573 1,575
Off-Site LLRW Processing - - - - - - - - - . -
Other 1,284 1,284 1.284 21 107 - - 1,784 273 - 9,038 3013 3013 3,015
Packaging - - - - - - - - - - - .
Process Ligquid Waate - - - - - - - - - R R N - -
Property Taxes 3320 [5 3320 - - - - - - 2078 £ [5 3320
Regulatory /| NRC - - - - - - - - - - - . - .
Removal 47,885 46,797 48,497 630 25 10,777 74,625 33,874 5,358 - 208,486 aa.6h2 08,567 100,267
Y - - - - - - - - - _
RV Internals - - - - - - - - - . . . .
Securily 4,350 4,350 4,330 - - - - - - 13,0449 4,350 4,35 4,330
Shipping - - - - - - - - - R R
Spent Fucl £ EPISEST Bguipment & Materiala - - - - - - - - - R _ _
Spent Fuel f ED’ / ISFSI Labor - - - - - - - - - - .
Spent Fuel f ED / ISFSI Other - - - - - - - - - - .
Spent Fuel Capital and Transfer - - - - - - - - -
Spent Fuel Pool 1aolation - - - - - - - -
Steam Generalors - - - - - - - - - -
Remedial Aetion Surveya - - - - - - - - R R R N - R
Ltility Staff 15,00F3 15073 15,00F3 - - 1,350 - 65,115 544 - 53,516 17,819 17819 17,8459
Ttility Transition Costs - . . - - - - - - - - . . .
Toval 70,840 39,155 T0.835 672 132 12,988 75,452 TT.061 (3,259 - 383,415 128,362 126,676 128,376
l_\'l{tﬁ.‘. lLicenae Termination - - - - - - - - R R - - l
Spent Fuel Management - - - - - - - - - - . . .
Site Heatoration T840 65, 154 T,855 BYE 132 12,0838 o102 T 65,258 - S88.1148 128,362 1 265 676 123,576
Total 7 T840 65, 154 T0.855 BYE 132 12,0838 0,102 T 65,258 - SE811a 128,362 1 26 67576 123,576
1

Numbera may not total due to rounding

TLG Services, LLC

Column M represents the cost from Column A, plus 143 of the shared Tacilities costs totals [rom columns D through K
Column N represents the cost [rom Column B, plus 1/3 of the shared [acilities costs totals Icom columns D through K
Calumn O represents the cost from Clolumn ) plus 13 of the shared facilities costs totala from columns 1) through K
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10.

11.

7. REFERENCES

NRC issued Operating Licenses NPF-41, NPF-51, and NPF-74 for Palo Verde
Units 1, 2, and 3 respectively.

U.S. Code of Federal Regulations, Title 10, Parts 30, 40, 50, 51, 70 and 72,
"General Requirements for Decommissioning Nuclear Facilities," Nuclear
Regulatory Commission, Federal Register Volume 53, Number 123 (p 24018 et
seq.), June 27, 1988. [Open]

U.S. Nuclear Regulatory Commission, Regulatory Guide 1.159, "Assuring the
Availability of Funds for Decommissioning Nuclear Reactors," Rev. 2, October

2011. [Open]

“Regulatory  Improvement for Power Reactors Transitioning to
Decommissioning,” NRC Regulatory Basis Document, Docket ID NRC-2015-
0070, RIN Number 3150-AJ59, November 20, 2017. [Open]

US. Code of Federal Regulations, Title 10, Parts 2, 50 and 51,
"Decommissioning of Nuclear Power Reactors,” Nuclear Regulatory
Commission, Federal Register Volume 61 (p 39278 et seq.), July 29, 1996.

[Open]

U.S. Code of Federal Regulations, Title 10, Parts 20, 30, 40, 50, 70, and 72,
"Decommissioning Planning,” Nuclear Regulatory Commission, Federal
Register Volume 76, (p 36512 et seq.), June 17, 2011. [Open]

“Nuclear Waste Policy Act of 1982, 42 TU.S. Code 10101, et seq.[Open]

Charter of the Blue Ribbon Commission on America's Nuclear Future,
“Objectives and Scope of Activities.” [Openl]

“Blue Ribbon Commission on America’s Nuclear Future, Report to the
Secretary of Energy,” p. 27, 32, January 2012. [Open]

“Strategy for the Management and Disposal of Used Nuclear Fuel and High-
Level Radioactive Waste,” U.S. DOE, January 11, 2013. [Open]

United States Court of Appeals for the District of Columbia Circuit, In Re:
Aiken County, Et Al,, August 2013. [Open]
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12,

13.

14,

15.
16.

17.

18.

19.

20.

21.

Lo
LS

23.

7. REFERENCES
(continued)

U.S. Code of Federal Regulations, Title 10, Part 961, “Standard Contract For
Disposal Of Spent Nuclear Fuel And/Or High-Level Radioactive Waste,”
Subpart B. [Open]

U.S. Code of Federal Regulations, Title 10, Part 50, “Domestic Licensing of
Production and Utilization Facilities,” Subpart 54 (bb), “Conditions of

Licenses.” [Open]

U.S. Code of Federal Regulations, Title 10, Part 72, Subpart K, “General
License for Storage of Spent Fuel at Power Reactor Sites.” [Open]

“Low-Level Radioactive Waste Policy,” Public Law 96-573, 1980. [Open]

“‘Low-Level Radioactive Waste Policy Amendments Act of 1985, Public Law
99-240, January 15, 1986. [Open]

U.S. Code of Federal Regulations, Title 10, Part 61, “Licensing Requirements
for Land Disposal of Radioactive Waste.” [Open]

U.S. Code of Federal Regulations, Title 10, Part 20, Subpart E, “Radiological
Criteria for License Termination,” Federal Register, Volume 62, Number 139
{p 39058 et seq.), July 21, 1997. [Open]

“Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Contamination,” EPA Memorandum OSWER No. 9200.4-18, August 22, 1997.

[Open]

U.S. Code of Federal Regulations, Title 40, Part 141.66, “Maximum
contaminant levels for radionuclides.” [Open]

“Memorandum of Understanding Between the Environmental Protection
Agency and the Nuclear Regulatory Commission: Consultation and Finality on
Decommissioning and Decontamination of Contaminated Sites,” OSWER
9295 .8-06a, October 9, 2002. [Open]

“‘Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM),”
NUREG-1575, Rev. 1, EPA 402-R-97-016, Rev. 1, August 2000. [Open]

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

TLG Services, LLC.
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28.

29.

30.

31.

32,

33.

34.

7. REFERENCES
(continued)

W.J. Manion and T.S. LaGuardia, "Decommissioning Handbook," U.S.
Department of Energy, DOE/EV/10128-1, November 1980. [Open]

"Building Construction Costs with RSMeans Data 2023," Gordian, Rockland,
Massachusetts. [Open]

“‘Decommissioning of Nuclear Power Reactors,” Regulatory Guide 1.184,
Nuclear Regulatory Commission, October 2013. [Open]

“Standard Format and Content of Decommissioning Cost Estimates for
Nuclear Power Reactors,” Regulatory Guide 1.202, Nuclear Regulatory
Commission, February 2005. [Open]

Project and Cost Engineers’ Handbook, Second Edition, p. 239, American
Association of Cost Engineers, Marcel Dekker, Inc., New York, New York, 1984,

“Technical Position Paper for Establishing an Appropriate Contingency Factor
for Inclusion in the Decommissioning Revenue Requirements.” Study Number:
DECON-POS-H002, Revision B, April 2009.

Public Utility Commission of Texas Substantive Rule §25.231(h)(1)(F)(1).
[Open]

U.S. Department of Transportation, Title 49 of the Code of Federal Regulations,
"Transportation,” Parts 173 through 178, [Open]

Tri-State Motor Transit Company, Radioactive Materials Tariffs, TSMT 7000,
January 2019. [Open]

J.C. Evans et al, "Long-Lived Activation Products in Reactor Materials”
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]

TLG Services, LLC.
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7. REFERENCES
(continued)

35. 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]

36.  "Microsoft Project Professional," Microsoft Corporation, Redmond, WA.
37.  “Atomic Energy Act of 1954,” (68 Stat. 919). [Open]

38. “Report on Waste Burial Charges Changes in Decommissioning Waste Disposal
Costs at Low-Level Waste Burial Facilities,” NUREG-1307 Revision 19. [Open]

39.  “Acceptance Priority Ranking and Annual Capacity Report,” DOE/RW-0567,
July, 2004. [Open]
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COST REDUCTION ALTERNATIVES
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Excerpt from 1998 Palo Verde Decommissioning Cost Study - Executive

Summary:

EXECUTIVE SUMMARY APPENDIX
COST ALTERNATIVE STUDY

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

1.

&

_-TI

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

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

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.

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.

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.

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.

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, LLC.
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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-site

TLG Services, LLC.
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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 $ 0.9
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, LLC.
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SUMMARY TABLE: COST REDUCTION ALTERNATIVES

(Millions of 1998 Dollars)

Potential
Cost
Impact/ TLG
Alternative Category | Savings Rec Comments
1 One-Piece Vessel Lift C (35.2) Regulation revisions required, several utilities
’ submitting similar scenario. Until NRC approves
scenario, altemative remains unlikely,

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

3 Alternative Disposal Existing voids created by Evaporator Ponds and

T Water Make-up utilized for clean fill disposal,
Site - Clean fil C (7'6) Yes acceptable per Anzona Revised Statute.

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

5 Secondary-Side Major cost impact, should be added to cost estimate.
Contamination B 20.7 Yes Further characterization should be performed to

’ verfy extent of contamination.
[ On-Site Recycling On-site facility capital and operating cost (70%
reduction) is within 1% of off-site vendor cost, Due
. to responsibilities assumed by vender and potential
-70% Vol. Reduct!on C (0.9) Yes ™ i of achieving similar savings. recormmend further
-80% Vol. Reduction {(7.0) investigation. New technologies yet to be proven
-90% Vol. Reduction (5.5) must be evaluated as they become available.
Savings less than 1% of total decommissioning cost
: : * to utilize Barnwell. Recommend cost estimate to
7 Welght Based Burial B (3'7) assume Southwest Compact burial will be available.
Most feasible and easiest to adopt. Minimal risk with
8 OA Assumes DOC C (1 8 5) Yes good recerd indicated at other utilities.
Responsibilities
Cost savings are offset by delay in fugl storage pool
5 : decommissioning. $4.2 million savings offset by $3
9 Pre Plannlng NC (1 '2) million additional cost due to lengthening of
schedule caused by fuel storage delay. Savings in
perod not weorth increase in schedule.
Base estimate allocates $2.1 million (21,000 man-
Y : hours} for license and related document
10 ; Fuel BUI|dII‘Ig Isolation B 0 modifications. This is equal to several curent utility
allocations. Including building modification cost of
$1.1 million, base estimate allocates $3.2 million. No
savings are indicated.
Legend: * Further investigation required.
B = Cost Bounding C = Cost Reduction NC = Not Cost-Effective
TLG Services, LLC.
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APPENDIX B

SCHEDULE OF ANNUAL EXPENDITURES
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TABLE B-1

SCHEDULE OF ANNUAL EXPENDITURES
DECON, UNIT 1
(Thousands of 2023 Dollars)

Equipmeni
Year Labor & Malerials  Knergy Burial Other Total
2040 136 0 ] 0 0 136
2011 231 0 0 0 0 231
2012 231 0 0 0 0 231
2043 601 0 ] 0 0 6501
2014 867 0 0 0 0 867
2045 69,100 1.560 1.H80 28 3.877 76,145
2046 06,109 17.504 4,035 8.612 24,155 150,416
2017 T1.163 39,118 2,061 18.616 14,852 179,370
2048 71,633 1h.0H4 2,482 45,291 13.574 168,533
2019 56,964 15,855 2,021 26.691 6,550 108.081
2050 56,964 15,855 2,021 26.691 6,550 108.081
20561 40,633 13,333 1.3H3 20,966 5.90H3 82,238
2052 5,122 203 0 8 2,029 7.361
2053 5,108 202 0 8 2.023 7.341
20564 22,601 1.894 BN 24 1.815 26,669
2055 19,715 13,208 308 5% 1,146 34,711
20566 17.551 14957 270 0 1.410 34,189
2057 D27 450 8 0 42 1.028
2058 - 96 0 0 0 0 0 0
2097 0 1.568 ] 0 23.462 25,020
Tolal n38. 286 171.282 168.976 176,969 107,738 1,011,251

TLG Services, LLC
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TABLE B-2

SCHEDULE OF ANNUAL EXPENDITURES
DECON, UNIT 2
(Thousands of 2023 Dollars)

Equipmeni
Year Labor & Malerials  Knergy Burial Other Total
2040 136 0 ] 0 0 136
2011 231 0 0 0 0 231
2012 231 0 0 0 0 231
2043 601 0 ] 0 0 6501
2014 867 0 0 0 0 867
2045 358 0 0 0 0 ah8
2046 01,622 2,771 1.927 355 n.001 101,677
2047 73172 38,026 3N 16412 23 251 184,308
2048 77,362 40,989 2.H68 61,648 15,5668 198,135
2019 60,274 20,666 2,156 32,161 8.279 123.536
2050 51.669 13,051 2021 99 421 5,872 98.911
20561 54,669 13,954 2.021 22,424 n.872 098,941
2052 31.6%1 11,153 1,118 16,928 5,136 69,039
2053 5,108 202 0 8 1.864 7.182
20564 22,601 1.894 BN 24 1.584 26,439
2055 19.706 13,209 308 5% 1,107 341.634
20566 17.506 14,959 270 0 1.410 34,144
2057 D26 450 8 0 42 1.026
2058 - 96 0 0 0 0 0 0
2097 0 1.568 ] 0 23.462 25,020
Tolal n14.311 173.786 16.208 202,380 98,753 1,005,448

TLG Services, LLC
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TABLE B-3

SCHEDULE OF ANNUAL EXPENDITURES
DECON, UNIT 3
(Thousands of 2023 Dollars)

Equipmeni
Year Labor & Malerials  Knergy Burial Other Total
2040 136 0 ] 0 0 136
2011 231 0 0 0 0 231
2012 231 0 0 0 0 231
2043 601 0 ] 0 0 6501
2014 867 0 0 0 0 867
2045 358 0 0 0 0 ah8
2046 0 0 ] 0 0 ]
2017 13,709 303 273 1 610 11,900
2048 105,631 16,336 3.097 0,399 18,448 153,412
2019 71,985 38,978 2,061 18,173 14,598 179,595
2050 73.713 34,960 2173 11,2641 13,188 168,628
20561 67,300 14,118 2.021 22,437 n.874 111,750
2052 67,184 14,157 2,027 22,198 0,890 112,056
2053 65,228 14,124 1.926 22,261 n.804 109,343
20564 38,389 7175 743 7.848 2.841 56,996
2055 19,725 13,269 308 5% 1,107 34,714
20566 17,529 15,029 270 0 1.410 34,238
2057 D27 152 8 0 42 1.029
2058 - 96 0 0 0 0 0 0
2097 0 1.568 ] 0 23.462 25,020
Tolal n46.673 170,460 16.208 177,189 93.576 1,004,108

TLG Services, LLC




Palo Verde Nuclear Generating Station
2023 Decommissioning Cost Study

TABLE B4
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SCHEDULE OF ANNUAL EXPENDITURES
STORED STEAM GENERATORS & STORAGE FACILITY
(Thousands of 2023 Dollars)

Equipmeni

Year Labor & Malerials  Knergy Burial Other Total

2045 456 230 ] 0 0 6586
2016 3.667 10,881 0 26.651 2,330 13.529
2017 3.667 10,881 0 26.651 2,330 13.529
2048 0 0 ] 0 0 ]
2019 0 0 0 0 0 0
2050 0 0 0 0 0 0
20561 0 0 ] 0 0 ]
2052 0 0 0 0 0 0
20563 0 0 ] 0 0 ]
2051 0 0 0 0 0 0
2055 a6 311 0 0 0 1410
Total 7.886 22,336 0 53,303 4,660 88.185

TLG Services, LLC
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TABLE B-5
SCHEDULE OF ANNUAL EXPENDITURES
WATER RECLAMATION FACILITY
(Thousands of 2023 Dollars)
Equipmeni

Year Labor & Malerials  Knergy Burial Other Total

2063 1.850 345 0 0 0 2,195

2051 1.129 1,958 0 0 0 3.387

2055 1,129 1,958 0 0 0 3.387

2066 2,491 1,528 0 0 0 4,020

Tolal 7.198 0,731 0 0 0 12,988

TLG Services, LLC
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TABLE B-6
SCHEDULE OF ANNUAL EXPENDITURES
WATER RECLAMATION SUPPLY SYSTEM PIPELINE & STRUCTURES
(Thousands of 2023 Dollars)

Equipmeni
Year labor & Malerials  Knergy Burial Other Total
2063 480 345 0 0 0 825
20561 31,222 2,762 0 0 0 36,9841
2065 31,222 2,762 0 0 0 36,981
2066 207 452 0 0 0 658
Toial 69,131 6.321 0 0 0 75,452

TLG Services, LLC
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TABLE B-7
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SCHEDULE OF ANNUAL EXPENDITURES

EVAPORATION PONDS
(Thousands of 2023 Dollars)

Equipmeni

Year Labor & Maierials Other Total

2045 14,165 11.863 0 0 0 26,018
2016 0 0 0 0 0 0
2017 0 0 0 0 0 0
2048 3,371 2371 0 0 0 6,742
2019 3.371 3,371 0 0 0 6,712
20560 3,371 2371 0 0 0 6.742
2061 3,371 2371 0 0 0 6.742
20562 3.371 3,371 0 0 0 6,712
2063 3,371 2371 0 0 0 6,742
20561 3.371 3,371 0 0 0 6,712
2065 1.927 1,927 0 0 0 3,853
Total 39.687 37.375 0 0 0 77,061

TLG Services, LLC
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TABLE B-8
SCHEDULE OF ANNUAL EXPENDITURES
MAKE-UP WATER RESERVOIR
(Thousands of 2023 Dollars)

Equipmeni
Year Labor & Malerials  Knergy Burial Other Total
20563 188 0 ] 0 0 188
2051 1.410 1,440 0 0 0 2.879
2055 1.410 1,440 0 0 0 2.879
20566 156 156 ] 0 0 a13
Tolal 3,224 3.036 0 0 0 6,209

TLG Services, LLC
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Palo Verde Nuclear Generating Station
2023 Decommissioning Cost Study

TABLE B-9
SCHEDULE OF ANNUAL EXPENDITURES

DECON, ISFSI
(Thousands of 2023 Dollars)

Exhibit LAG-2
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Document A04-1815-001, Rev, ¢
Appendix B, Page 10 of 13

ISKSI
Spent. [Fuel Period Demolilion and
Capital and Dependeni.  ISIFSI License Site

Year Transfor Costs Termination Restoration Total

2016 1,792 0 0 0 1,792
2047 3.083 0 0 0 3.083
2048 n.017 0 0 0 n.017
2019 3,225 0 0 0 3,225
20560 n.017 0 0 0 n.017
2051 31,617 0 0 0 31,617
2052 21173 0 0 0 21173
20563 24,160 0 0 0 24,160
2054 1,133 0 0 0 1,133
2065 1.433 0 0 0 1.433
2056 1,133 0 0 0 1,133
20567 1,613 7.683 0 0 9,296
2068 1.613 7,683 0 0 9.296
2059 1,613 7.683 0 0 9,296
2060 1.613 7,683 0 0 9.296
2061 1.613 7,683 0 0 9.296
2062 1,613 7.683 0 0 9,296
2063 1.433 7,683 0 0 9.116
2064 1,133 7.683 0 0 9,116
2065 1,133 7.683 0 0 9,116
2066 1.613 7,683 0 0 9.296
2067 1,613 7.683 0 0 9,296
2068 1.613 7,683 0 0 9.296
2069 1.07H 7,683 0 0 8.7h8
20070 1,613 7.683 0 0 9,296
2071 1.254 7,683 0 0 8.937
2072 1,075 7.683 0 0 8,758
2073 896 7.683 0 0 8,579
2074 1.07H 7,683 0 0 8.7h8
2075 896 7,683 0 0 8,579

TLG Services, LLC
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TABLE B-9 (continued)
SCHEDULE OF ANNUAL EXPENDITURES
DECON, ISFSI
(Thousands of 2023 Dollars)

ISKSI
Spent. [Fuel Period Demolilion and
Capital and Dependent  ISKSI License Site

Year Transfor Costs Termination Restoration Total

20076 1,075 7.683 0 0 8,758
2077 896 7.683 0 0 8.679
2078 1.075 7,683 0 0 8.708
20079 1,075 7.683 0 0 8,758
2080 1.075 7,683 0 0 8.708
2081 1,075 7.683 0 0 8,758
2082 896 7,683 0 0 8,579
2083 896 7.683 0 0 8.679
20841 896 7,683 0 0 8,579
2085 1.075 7.683 0 0 8.7H8
2086 1.075 7.683 0 0 8.708
2087 1,075 7,683 0 0 8,758
2088 1.075 7.683 0 0 8.708
2089 1,075 7,683 0 0 8,758
2090 1,075 7,683 0 0 8,758
2001 896 7.683 0 0 8.679
2092 896 7,683 0 0 8,579
2093 896 7.683 0 0 8.679
2094 1.075 7.683 0 0 8.708
2095 1,075 7,683 0 0 8,758
2096 1.204 7.683 0 0 8.937
2097 1,254 7,683 0 0 8,937
2008 0 2,282 22,296 14,504 39,083
Total 152,634 317,290 22,296 14,5041 506,721

TLG Services, LLC
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Palo Verde Nuclear Generating Station
2023 Decommissioning Cost Study

TABLE B-10
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SCHEDULE OF ANNUAL EXPENDITURES
STORED REACTOR CLOSURE HEADS & STORAGE FACILITY
(Thousands of 2023 Dollars)

Equipmeni

Year Labor & Malerials  Knergy Burial Other Total

2045 444 g ] 0 0 789
2016 159 159 0 3,183 1,003 4,504
2017 159 159 0 3,183 1,003 4,504
2048 0 0 ] 0 0 ]
2019 0 0 0 0 0 0
2050 0 0 0 0 0 0
20561 0 0 ] 0 0 ]
2052 0 0 0 0 0 0
20563 0 0 ] 0 0 ]
2051 61 40 0 0 0 101
Tolal 822 703 ] 6,366 2.007 9,898

TLG Services, LLC
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TABLE B-11
SCHEDULE OF ANNUAL EXPENDITURES
ISFSI CAMPAIGN COSTS
(Thousands of 2023 Dollars)

Equipmeni

Year Labor & Malerials  Knergy Burial Other Total

2046 2,439 7.317 ] 0 0 9,756
2047 0 0 0 0 0 0
2018 18 113 0 0 0 191
2049 301 902 ] 0 0 1,202
2050 301 202 0 0 0 1.202
20561 1,100 3.300 0 0 0 4,400
20562 0 0 ] 0 0 ]
2053 0 0 0 0 0 0
Total 1,188 12,563 0 0 0 16,750

TLG Services, LLC
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APPENDIX C
DECON DECOMMISSIONING COST
ESTIMATE

Page
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Palo Verde Nuclear (zenerating Station
2023 Decommissioning Cost Study

Table C-1
Palo Verde NGS Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

Exhibit LAG-2
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L.LEW' NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Decon Kemoval  Packaging Transport Dizpozal Cther Toutal Total Lic. Term. Management Restoration Volume Class A Class B Class C G Provessed Cralt Contractor
Index Activity Description Cost Cost Costs Couts Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Wit.. Lhs Muanhours Manhouwrs
PERLIOD 0a - Pre-Shutdown Early ’lanning
Periad Oa Periad-Dependent Cogts
(a4 Truaiirs: - - - - - - - - -
(a.4.2 Fre - - - - - - - - -
[IERE) Flanl cnergy budga:l - - - - - - - - - -
Da.l1 Ctility Statt Cost - - - - 2,108 516 2,124 - - - 717
a1 Bubtatal eriod Oa Period-Dependent Costs - - - - RS 516 2424 - - - 717
[1:4.00 TGTAL PERIGT Oy CO8T - - - - 2,118 A6 424 2484 - - - 22717
PERIOD 1a - Shutdown through Transition
L'eriad 1a Direct Decommissioning Artivities
Ta. Ll Fropars prolimin - - - - 11 17 127 147 - - - 1,700
la. 1.2 Motificalion of Cossaticn of Oporalicns Bl
Ta. 0 Teemave Tuel & saurse miglsrial il
la.l.1 Sootification of ermanent Defueling a
la.l.b Deantivate plant systeme & process waste a
la.ls I'repare and subrmit I'SOAR - - - - 1849 aa 154 196 - - - 2000
Ta 1.7 Thoview planl dwas & speos. - - - - ) s 443 444 - - - 4 A00
Ta. 18 Ferlforn detailid rad sure i
Ta iz Toalitnats: by-prodissl invenlory - - - - B 7 a7 - - - 1,000
la.1.10  Hnd product deseription - - - - 15 = o7 - - - 1,000
la.1.11  Detailed by-pracdust inventary - - - - 17 127 127 - - - 1,300
la.1.12  Define major work sequerce - - - - G Fan THD - - - R
Ta L1 Perform 8RR and A - - - - ] HIN 2 - - - RIS
Ta 14 Preparsf=ubmit Tielueled Techniesl Sposificalions - - - - 5] T T - - -
la.1.14  Derform Site-Specific Cost Study - - - - 24 437 ABT - - -
la.1.18  'reparefzubrmit lrracdiated Fuel Management 1'lan - - - - 15 a7 a7 - - -
Activily Specificalions
Flanl & lomparary Gsilivies - - - - 417 5] 474 431 44 - - 4440
2 Planls s - - - - VR Pl 4005 1313 41 - - 4,167
i M55 Decontanmination Flush - - - - 12 G 19 bkl - - - L]
Heactor internals - - - - 501 = G5 =208 - - - T, 100
) 5 Heactor vessel - - - - Lo 35 G345 853 - - - 8,000
A i Telogical =hicld - - - - 48 [ 44 iz - - - BN
Al Sl 141 - - - - 204 40 <04 W4 - - - HOLED
a0l TLeinfons:d concresl - - - - 1133 20 15t T H - - 1L F300
121,179 Main Turbine - - - - 24 a 29 22 - - 100
12,1.17.1C Main Condensers - - - - 34 a 39 - 39 - - byl
Ta LT 0 Planl sleclores & buildings - - - - 264 Ely] 30 152 152 - -
Ta L1702 Wasle misnagament. - - - - ) s 445 444 - - -
Ta LT Tacilily & sile ol - - - - T I ) 44 EE - -
1a.1.17  Total - - - - 2,20 431 4634 2241 410 - -
P'lanning & Site 'reparations
Ta 18 Prepars dismantling Tl - - - - 200 i} “nd 254 - - - 2,400
Ta 1183 2 Lix x - - - - 4,001 [F8 0] 4,600 4 F00 - - - -
Ta. 1200 i - - - - 114 15 15 (B - - - 1,400
la.1.21  Riggingf ont, Cotrl Envipa/toolingfete, - - - - 2,800 420 5,220 3,220 - - - -
la.l1.22  Procure easksliners & containers - - - - 124 15 120 120 - - -
la.l Hubtatal Leriod la Activity Costs - - - - 13,118 2015 145,432 11,982 410 - -
Feriad 1o Additianal Sosls
Ta.2.1 Sl Transitic - - - - 474, 505 6,880 Ri,444 - - -
la.2 Hubtatal eriod la Additional Cogts - - - - 18,368 3,530 AR EE] - - -
Feriad 1o Period-Thependsnt Ol
Taad | Tr=n - - - - 2,058 o i, 2 Rz - - -
Ta.4.2 - - - - - Tk ied B VI - - -
la.1.2 Health phveics supplies - 235 - - - - 232 1110 1,110 - - -
la.1.1 Heavy equipment rental - any - - - - e Tha - - - - -
la.1.b Disposal of DAY generated - - 15 7 23 - 12 T 70 - 310 - - 12,180 20
T f Flanl cnergy budga:l - - - - 2,044 HRE A 2895 - - -

14T Services, L1
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Palo Verde Nuclear (zenerating Station
2023 Decommissioning Cost Study

Table C-1
Palo Verde NGS Unit 1

DECON Decommissioning Cost Estimate

{Thousands of 2023 Dollars)
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UE—Site L.LEW' NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Decon Removal Packaging  Transport  Processing Disposal Cther Toutal Total Lic. Term. Management Restoration Volume Class A Class B Class C G Provessed Cralt Contractor
Index Activity Description Cost Cost Costs Couts Costs Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Wit.. Lhs Muanhours Manhouwrs
L'eriad 1a eriad-Dependent Coeta (eontinued)
la. 1.7 MNH Fees - - - - - 1,277 - - - -
la.1.3 Emergency Ilanning Fees - - - - - - 1,111 - - -
Ta.biz Spenl Tuel Pacl D&M - - - - - I, 133 - - -
Tad 10 TEET Operating Cosls - - - - - - 4z - - -
Tad 11 Sessurity SlalT e - - - - - 11,075 - - -
lal1l2  Ctility Staft Cost - - - - - - - - - - - -
la.1 Bubtatal eriod la eriad-Dependent Costs - 1044 15 7 - 23 - 210 - - 12,180 an
102 TOTAL PETRTGTY 1o CXET - IR 14 T - s 11025435 165,726 124 4800 1265 84 2,255 4400 0 - - 12, 140 201 FYT TR0
PERLIOD 1b - Decommizsioning I reparations
Leriad 1k Direct Decommissioning Artivities
Netailed Work Procsdures
Thol. .l Planls T - - - - - 0 4641 415 443 - -
10,1.1.2  NSSS Decontanination Flush - - - - - L3 En a7 - - -
10.1.1.83  Reactor internals - - - - - 32 214 243 - - -
1h1.11  Hemaining buildings - - - - - 17 131 a3 et - -
Th .1 h CMRT eoding a=senibly - - - - - B 7 a7 - - - 1,000
Thol. 18 o ings & T Lubes - - - - - B 7 a7 - - - 1,000
Th 1.7 sleurenlaLion - - - - - 1 T a7 - - - 1,000
1 1.1.8  Heactor vessel - - - - - 16 ib4 3al - - - 3,840
101,18 Facility closeout - - - - - la 117 a3 ) - - 12000
111,10 Missile shields - - - - - [ 14 41 - - - 10
Thl.l. it B - - - - - ] 117 17 - - - 1,200
Thl.l.12 it - - - - - [t 448 EE b - - - 4 F00
1h.1.1.15 Reinforeed concrete - - - - - L3 En bkl 19 - - L0
10.1.1.14 Main Turbine - - - - - an 152 152 - - 1,5AD
1h.1.1.145 Main Condensers - - - - - an 153 - 152 - - LGED
Thol 06 Auxiliary building - - - - - ) 6 234 27 - - T
Tho 1T Reaster building - - - - - ) 6 234 27 - -
Thl.l Teitas] - - - - - 424 R 2 F 38 3] - - 240
1h1.2 Liecon primary Loop 1,804 - - - - - B2V 2,482 2, - - - -
1h1 Hubtotal Period 1h Activity Costs 1,654 - - - - 23815 1,250 A & GG - - 53,243
Feriad b Additianal Sosls
h.2.1 Spenl Tuel Pocl Taclation - - - - - 14,7030 2,180 163,480 - - - -
1h.2.2 Hite (haracterization - - - - - [RES 1.970 R - - - 50,500
1h.2 Subtatal eriod 1h Additional Coste - - - - - 20,358 4,120 26019 - - - 0,500
Fasriand 110
Th.isl Tezcan oz i3 1.1 - - - 174 1,471 1T - - - - -
1h.2.2 I'ricess decommissioning water waste T ba &0 - 150 - ah A0E 1423 - 125 - - - 20,760 34
1231 I'ricess decommissioning chermical flush waste 4 - 184 476 - 5 586 R 4978 1,573 - 1529 - - 141,857 2149
1h.3.5 Srnall toal alloware - 1 - - - - - 0 2 2 - - -
H Fipe culling equipment - 1. 40X) - - - - - 210 16510 110 - - -

Tz rig 4448 - - - - - - B 404 2 M0 - - - - - -

Bublolal Poricd 1h Collateral © BRI [ 214 R - S84 1787 11,425 11,254 - ENE |, <38ty - - 167,047 T
Periad 1b Periad-Dependent (ogts
1h.1.1 Liecon suppliss 15 - - - - - a3 - - -
Th.4.2 Trs e s - - - - - 1165 1,254 - - -
Th4.h Fre : - - - - - - 1637 154 - - -
Th44 T - A - - - - (Bt - - -
1h.1.5 Heavy equipment rental - 228 - - - - ava - - - - - -
118 Disposal of DAY generated - - & 1 - a3 - A1 - 2an - - T3 12
Th4.7 3 - - - - - 2,15H) 2700 - - - - -
Th44 - - - - - B NN - - - -
T4z Trnesrganey Planning Teos - - - - - FOE - R - - -
1h1.10 Spent Fuel ool O&K - - - - - 154 eyie] - - -
1111 L8FEL Operating Coste - - - - - A 21 - - - -
1112 Security Staft Cogt - - - - - 1,328 - - - 5,801
Thd i Ty Slal Sl - - - - - B THEG - - - 278,441

14T Services, L1

683



Exhibit LAG-2
Page 110 of 199

focument ADL-T815-001, Hen. @
Appendix (), Page 4 of 28

Palo Verde Nuclear (zenerating Station
2023 Decommissioning Cost Study

Table C-1
Palo Verde NGS Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

UE—Site L.LEW' NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and

Activity Decon Removal Packaging  Transport  Processing Disposal Cther Toutal Total Lic. Term. Management Restoration Volume Class A Class B Class C G Provessed Cralt Contractor
Index Activity Description Cost Cost Costs Couts Costs Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Wit.. Lhs Muanhours Manhouwrs
1h.1 Hubtotal Period 1h Leriod-Dependent Costs 15 351 & 1 - 22 53,804 4,136 39,730 53,087 1,153 - . it - - - 7183 12 266,345
100 TOTAL PERICEH Lh (OST 4,411 227 &6 - 540589 AT, 108 12,285 31,708 FiASHEN 1,153 ) . TEG 1.42% - - 171, LD 41,811 105,140
PEIRIOT | TOTATS a.411 BT 2400 71 - HAR 158, T 29,014 ARNREL] ¥ A3y X 1,04 i3 |, <38ty - - 186,77 HIREHA LOEN, 170

PERLIOD 2a - Larpe Component Removal
L'eriad 2a Direct Decommissioning Artivities

Muslear Sleam Supply Bpatem Tamoval

22.1.1.1  Heactor Coolant iping 114 26 - 1,152 1.1a2 - - - -
22.1.1.2  ['ressurizer Guench Tarnk 2] 4 - 107 7 - - - - -
22.1.1.32  Heactor Coolant "amps & Mators 124 als - SRR 2015 - - - - JILY]
a1 4 Pressuri - s - 1,478 478 - - - - G
a1 1R Blam O SLors 14,804 HER RS - 1167
Sa LA CRDMTOT=Bervice SBuructure Removal 50800 LB - .
22.1.1.7  Heactor YVessel Internals 21 45058 B85 - - 5,147 1,869
2a.1.1.8  Heactor Vessel 21,160 51,180 - - 13,1053 1,869
2a.1.1 Tiotals 36,124 128087 123 657 - - @3, 499 LA, G55 0,250
Romoval of Major Thquipmenl,
a2 Main Turbined o 114 [ 107 - 107 HIEME]
2a.1.3 blain Cendensers L2935 L, 4,806 25911 26,541 - 80,470 1,185,312 46111
Caseading Costs from Clean Building Demolition
Bal 4 iary Duilding 154 28 Q18 212 - 1,003
Ya 142 Clentainmanl 4400 B3 24 R - 4,290
22,118 Main Steam Support Structure 26 a 12 42 - 274
22,111 Hadwaste Building 178 av 208 anh - 2,104
2,115 Fuel Building 34 L5 5 L - 532
a4 Teilnls i 141 1,008 (814 - et
al Flanl Byslems

Auzmliary Feedwater (A a4 5] 15 1,808

Anziliary Steam (AR 14 T - 58] - 1,500

Auziliary Stearmn (451 - RiA 177 163 317 - 1,55 5,380

Anxiliary Sloam - Common (AR 44 B 102 - 5,090

| CT Makeup & Dlowdown (TT3) 14 1§ - . | 8F 451
| T Makenp & Blowdown - Comman JTT T4 1,856 - - 20,8 20,145

28,157 Chernical Praduction (00 1 2 1% - B30
22,158 Chemiral Pradustion - Common (1020 bi & 53 1,794
a1 RS Thlerine Tojection (0T Bits ki i 1,840
Za B0 THlerine Tojeacti nrman {0T) 20 i 24
Za BT Clinalating Walse G030 10%; It3 122
28,1012 Condensate (207 138 28 - 218 - -
Za,1.5.158 Condensate Storage & Transfer (O /1 174 el 1,542 GG D0k
2a,1.5.11 Cendenser Alr Hemowal (AR) 39 G - 15
Sa L RS i ied Water W fid 10 )
.| R sralized Waler - Clommen (TIW) T [ 45
Sa 1 BT Tuel OH1 & Trans - Cammen (T 7 1 8
22.1.0.18 Diegel Fuel Qil & Tranafer (LiF) 149 T 07
22.1.0.19 Diegel (Generatar (L4 vy ] 87
22.1.06.20 FW Heater Exract Steam & Drains (K100 158 =15 all
2a.1.521 Teodwaler W) ind 14 - 0¥ - -
a1 522 Teadwaler TW) -TOA 24 Rl 2700 - - 5 41,70
a1 2SO atar TTydragen & S02 (01N i 0 i i -
28,1024 Generatar Seal (il (50 i 1 3 2
2a,1.0.25 HVAC - Mise Site Structures (HS) 13 2 L& 12
2a.1.5.26 TTVAD - Mizeellancous Commen T8 4 1 4 4
2a 1527 Tab: O TN it a 44 42
a1 .5.28 Tabe: O Blor & Trans & Purilication{&) A B T ¥
22.1.5.29 Main Steam (503 agz 2a 2687 - 287 - - -
Za,1.5.30 bain Steam (83 - BCA 2] 167 B26 328 - - 1873 112,918
2a,1.5.21 Main Turbine (1% 337 2,289 12,0005 12,00 - - 21,043 1978, 152
Za LB Main Turbine Clonwes] O 800 [ 1 f f - -
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DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

UE—Site L.LEW' NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Decon Removal Packaging  Transport  Processing Disposal Cther Toutal Total Lic. Term. Management Restoration Volume Class A Class B Class C G Provessed Cralt Contractor
Index Activity Description Cost Cost Costs Couts Costs Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Wit.. Lhs Muanhours Manhouwrs

Ligpiosal of I'lant Systems (continuedy
20,1085 Secondary Chemieal Control (5C) - 171 - - - - il 1av 157 - -
22.1.5.24 Hewage Treatment I'lant - Commarn - 1 - - - - - i 2 2 - -
a1 B wling 0T - 4 - - - - - 1 & - 5 - - -
a1 6B Bleam Gon Teedwaler Pump Turbine (TT - 158 5] Tl - 420 - i 1,563 |, B3 - - - a0 - - -
2a. 1.ROT Turbine Clooling Waler (T - 17393 - - - - . 21 1430 . . 160 . . . - -
2a,1.6.358 Turbine Hteam Seal & Drain (35) - 114 25 12 - 212 - @4 482 193 . - . Qa7 - - - 2.
2a.1.5 Tiotals - 1,060 1,437 1297 - LR.&GT 4,530 28,102 28,713 - 2,563 . a6, 169 - - - 120,
Salf Sealolding in suppor of decommiszioning - R 23 “0 - a6 - H6a 4,068 ETst - - - 1,008 - - - 34, T8
Za.l Bubtatal eriod 2a Activity Costs BLE 50,182 11,415 T.ER0 - 71,124 12 17,438 199,556 197,101 - 2,480 - 223201 878 221 - 243,788 0,250
Period 2a Additional Costs
.2 Tremsdial Acticn Sumeys - - - - - - 2604 HOS 5,808 LR02 - - - - - - - - 40,081 -
B2 OO0 EFP Tegaoy Wasle - it - - - - 10, R 1667 14807 : 7 - - - - - HHT 181,100 4,000 11
.2 Bublolal Poricd 28 Addivicnas] Coels - sy - - - - 14244 2476 16,054 - - - - - BT 181,100 44,081 1£:)
Periad 2a Collateral Coets
22,31 I'ricess decommissioning water waste 128 - N 145 - 2683 - 182 TE To - - - Tal - - - 45,102 117

Frocoss decommizsioning chomica] Mushowasle - - - - - - - - - - - - - - - - - - -

Srnall Allewane - 271 - - - - - 41 G101 2H0 - ol - - - - - - -

Bublolal Poricd 2a Collateral Chisls 129 271 o7 141 - U - 200 1.110 100742 - $1] - Ta? - - - 45,102 147
Periad 2a Periad-Dependent Cogts
Za.1.1 Liecon suppliss 184 - - - - - - 11 204 - - -
TR T e - - - - - - i i 100186 - - -
Bt Froporly laxes - - - - - - RN il ToT - - -
Za.11 Health phveics supplies - - - - - - 1,235 #1705 - - -
2a.1.0 Heavy equipment rental - 1,285 - - - - - G5 4,928 - - - - - - - -
2a.18 Disposal of DAV generated - . 135 Fis] - 530 . 121 714 - - 5,252 - - - 121841 205
Ya47 Flanl cnergy budga:l - - - - - - 4,245 fidd 4,904 - - - - -
Bad s R T - - - - - - 1,247 100 1,426 - - - - - - -
RS Trnesrganey Planning Teos - - - - - - |, 52 154 1,655 - | £33 - - - - - -
Z2a,1.10  Hpent Fuel Pool O& b - . - - - - L&0a 286 2,182 - 2,102 - - - - - -
22,111 LSFSL Operating Costs - - - - - - 21 12 @4 - a1 - - - - - -
Z2a.1.12  Becurity Staft Cost - . - - - - 18,348 2,462 L&,801 12,301 - - - - - - -
Sad i TNy Slall ol - - - - - - TROAT 11,4R7 HiE3, 04 04 - - - - - - - - -
a4 Sublalal Poricd 25 Poriod-Neponden! Chixls 1434 i.287 14 Th - SER 102,081 17105 129,147 125,415 AT T - - LIRS - - - 144,044 205 1161 R
2a.0 TOTAL PERICL 2a (COET 1,110 40,018 11,675 T3 - T1V75 118,257 37,218 15,585 538,450 2,982 2,528 - 236,180 878 221 BET 18, 707,610 283,228 1168857
PERION 2b - Site Decontamination
Farriand 2b Dircsl Niscrmiszicning Aclivi
Ligpiosal of I'lant Systems
20111 Chemical & Volume Control (@0 H) 2,017 2,167 fit=h 58 - 4,174 . 2,027 L5058 13,0653 - - - - 1215883
Shol 2 Chemical Wasts (OW) 4000 Aia i 3153 - H20 - £ #4010 2,401 - - - - 201,501
Shol ldy Chennical Wasts s (7T 0 [E57] 10 i - 11is - i B i - - - - i1 80
Sholl 4 Centainmenl Building FO% - 1 0 0 - 8] - 0 2 2 - - - - (RF)
20105 Contadnment Hy drogen Control (H1% - N an 15 - 156 - T AT 106 - - - - 43118
2h.1.18  Contadnment Lealtage Test (2L - 21 14 11 - 173 - 5] 295 203 - - - - 43,851
2h.1.1.7  Contadnrment Purge 00011 - 22 15 11 - 150 - 14 204 2ah - - - - - - 55,7
Sholl s - 11101 - - - - - 1] 126 - - 124 - - - - -
Sholbis Domeslic Wl ommaen (TI8) - 4 - - - - - (4 iad - - i - - - - -
Shol 0 Toles: 11 60 n) - d - - - - - 148 1,101 - - 1,151 - - - - -
20 1.1.11 Hlectrical (Clean) - Common - T - - - - - 12 35 - - 33 - - -
2h1.1.12 Klectrical (Clearn) - Common - BCA - ba i G - 122 - 17 214 - - 170 - - -
Shol 1 Toleciricnl ain) - RS - Thiy 1”& 14¢ - 1,400 - T HAT - - Toebdia - - -
Shol g Toleciricnl - 4,047 fH24 a1 - B BT - 2 HLG 14,5805 4 - - - 2R, T - - -
Shol b E Wesenlial Chilled Waler 200 - It3 - - - - - “ (k] - - I - - - - -
2b 1,116 Kssential Chilled Water (£ - 178 22 22 - 231 - 122 Ga7 S57 . - . Lw2 . - -
201,117 Hasential Cooling Water (W) - oy - - - - - & s5 - - ah - - - - - -
201,118 HKssential Cooling Water-(KW-Hi2A - 35 31 27 - 518 . 118 GO B3 - - - 1,451 - - - 86,1250
Shol 18 Wesenlial Spray Pand (5P - 283 - - - - - 44 426 - H$2R - - - - - -
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UE—Site L.LEW' NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Decon Removal Packaging  Transport  Processing Disposal Cther Toutal Total Lic. Term. Management Restoration Volume Class A Class B Class C G Provessed Cralt Contractor
Index Activity Description Cost Cost Costs Couts Costs Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Wit.. Lhs Muanhours Manhouwrs

Ligpiosal of I'lant Systems (continuedy

2bh 1,120 Fire U'ratection (F1%) - 104 - - - 15 121 - 121 . - -

20 1.1.21 Fire l'rotection (K1) - ROA - ooy 154 118 - abi 2,850 2,390 - 0,780 - - .

Sholl 22 Tire Prolestion - 0k B - i 107 146 - anid 2 HOS 2800 - i i - - 402,057

Shol 28 Caseous Radwasle (R - 5] @7 - 1R TS Tay - 1,327 - - HBR.AER

“holl 24 AT - AnciTlary Tuilding (TT3) - - - - - 0 i i - - - -

2h1.1.25 HVAC - Aumiliary Building (HA) - 250 21 - BE0 4,481 1,LAL - 10, AFT - -

20 1.1.26 HVAC - Containment Building (H) - 178 157 - G01 5,186 3,168 - 5829 - -

2h,1.1. - Contral Building (Hd) - - - - - L3 100 100 . - -

“hol. - sneraler Building (TTT) - - - - - 1 18] - I8! - - - 25

“hol. TTWAD - Radwasas TR - 44 o - 471 ; a4 sl - 1. #5712 - - R

20,1, HVAC - Turbine Building (H'T) - - - - - 134 131 . - - G822

Zh1. Inetrument & Service Air ([A) - - - - - 11 11 - - - 1,215

Zh1. Inetrument & Service Air (1A - HCA - 134 i) - agh 2418 - 3,751 - - 11,71

Sholo s Tigquid Radwasle (T ala 124 a1 - 1,188 5455 - 4,558 - - 47,284

Sholrid Normal Chilled Water G - - - - - H0 - H0 - - 05

Shol 0 d Normal Chilled Water SV - RUIA - 44 4R - 453 HEM iz - 1,747 - - 4. RrE

201,136 Nuclear Cooling Water (M) - - - - - 31 a1 - - -

20,1.1.37 Nuclear Cooling Water (NC) - HiZA - 2810 213 - 2,971 1,615 - 1,347 - -

201,138 Nuclear Sampling (55 - an 13 - 231 G315 - 267 - -

Shol e Gily Wasle & Nonead Wazts - Comnmen (000 - 5 B - 402 HOT7 - (W - -

Sholo A0 Gily Wasle & Nonradionotive Wazle (03 - T (515 - H®RT 1,954 - oaag - - 2106316

Shol A1 Planl Cocling Walse (P - - - - - 11 11 - - - -

2h.1.1.12 Post Asddent Sampling - 1 1 - 12 22 - - - 3,169

2h1.1.15 Hadiation Menitoring (S50 - a 3 - 11 106 - - - 10,820

20 1.1.11 Hadicactive Waste Drain (HD) 522 162 B2 a2 - Xl 2,570 - - - 165,851

Sholl A8 Radicaslive Wasts Teain - Commen (RT 7 £ 1 | - 8 24 - - -

Shol A6 TReackor Cloeolanl R0 25 171 20 12 - 1R 4k - - -

20, 1.1.17 Batety Lnjection (510 - 1,741 A7e 428 - G801 - - -

2h. 1118 Hervice (3ages (A - HCA - 218 a5 23 - Fat - - -

201,119 Halid Hadwaste (SR 132 221 0 il - it 2] - - -

Shol LR sTecammissianing Orew Sel-up - L TEG - - - - - 4,460 - - - - BH075

hotl Teilnls 3,708 R3] ST 1 50 - T4 17,6387 B T44 15, 50 TR, 341 - - 1764 R07 RE0,O0E

2h1.2 Seattolding in support of decommissioning - 2,994 a0 20 - 538 1,025 2,409 0189 - 1,260 - - 20061 43,147

Deeontanmnation of Site Buildings

Sholainl Awusiliary Duilding T VA 74 18 - tifad 2 HaOH - TG - - A8, M
Cloentainminl 1418 | ¥y fisr 40 - HRE 1hRER - R 60 - - 3 A1
TIAW Prix ng & Starage Comman) il 14 1 f - 26 102 - 4005 - - , 1,010
Lecon & Laundry Facility (Cormroon 21 & 5] 1 - il 112 - - - 12,673 T
Haldup Tank & "amp Housze sba 224 a5 A7 - 53] 424 - - - 149,929 18,085
TTal Trsternmn Cality Tacilily Sommon? 1 0 0 0 - | 1 - - - 410 e
TILRW Blorage Tacili mmang 41 20 4 i - 40 ¥ - - - a7.na2 1417
Crutags: Supparl Tacilil 124 £4 [ @7 - 110 - - - 4,
Hadwaste Building 516 an7 211 166 - 1,885 - - - : 23,
Hefueling Water Starage Tank 436 255 @l al - GET - - - 133,942 21,
Tiotals 56837 3,159 H14 L5103 - 12,014 - - - 1,000 125 L, 820

“hold eparcaiubomil T, > Terminalion Flan - - - - - T 3 HaA T - - - ENvE

“hol R v MR approsa] of Larminaticn plan Bl

2h1 Hubtotal Period 2h Activity Costs 7506 50,152 4,820 1580 - 52,112 217 24828 125,818 118 585 5,930 233,541 - - 13,955,000 TE0, 150 1,088

Fariad 2b Additianal Sl

b2 Themexdinl 1 Burveys - - - - - R 1,078 4671 447 - - -

“h.2 Bublolal Poricd b Addivicnas] Coels - - - - - RS 1.075 4571 EXSr - - -

Periad 2b Collateral Coets

dhoi Frocoss decommizsioning wilir wisle A1 KEN] 471 - BRT 401 1,481 - | 8T8 - - 112 F5# R e

“h Fre decommizsioning chomica] Mush o wasle 7 - 25 o - 1,444 okl 8,180 - 25096 - - 2a6, 040 EER]

Shosn Srnall allewane: - 477 - - - - e - - - - - -

2h.2 Bubtatal eriod 2b Collateral Costs 519 177 437 1,227 - 2114 1,006 - 1,271 - - 5E3,005 314
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Activity
Index Activity Description

Packazing
Cowts

Cther
Costys

Total
Contingency

Burial ¥olumes

Burial/! Utility and
Processed Cralt Contractor
Wit.. Lhs Muanhours Manhours

Periad 2b Periad-Dependent (ogts
2ho1l Liecon suppliss

2h, 1.2 Insurance

“hoan Fropor
“h4d TTaalih phiy supplics
“h4h TTosvy ssquipnienl rental
2ho1s Disposal of DAY generated
2hLT I'lant energy budget

2h, 1.8 MR Fees

“Shodis Trnesrganey Planning Teos
Sho40 Spenl Tuel Pod D&M

PP

2h.1.11  Ligquid Eadwaste roceseing Kowipment/Services

2ho112 LSFSL Operating Costs
2hoL18 Becurity Staft Cost

Shoad TOliy Slall s
b4 Sublalal Pericd 8h Poriod-T:

sndenl Cisls

el TOTAL PERICE 2k COET

PERIOD 2d - Decontamination Following Yet Fuel Storape

Ferriond 20 Thireat
2d.nl Temave

Ligpiosal of I'lant Systems
2il.1.2.1  Hlectrical Spent Fuel
2d.1.2.%  Tire Prale
d.02.8 0 Toel Paal Cocli

HWALC - Fuel Building (HE?

Bamitary Drain & Treatment - Commeon (5717
A Banitary Drainage & Treatment §3700

“2d..2 Tl

Necentaminalicn of Sile Tuildings
21,21 Fuel Building
213 Totals

2d. 4 Sealolding in suppor of decommiszioning

“d.l Sublalal Pericd 2d Activily

Period 2d Additional Costs

2d.2.0 Ligense Tormination Survey Planning
4d.22 9] ional Towls & Tliquiprisnl,
2d.20n Tseavalicn o Underground S
Hemedial Astion Surveys
Hubtatal Perdod 2d Additional Costs

I
Rt

Foric
2d.anl ONNE WHLGE wisle
2d.nz aning chamica] Mush wa

233 Srnall toal alloware
2l31 Decommissioming Kauipment Disposition
2.3 Hubtotal Period 2 Collateral Costs

Fariad 20 Peri o
2d40 sup
212 Lnsurance
A2 P'roperty tazes
“d44
“d45 sipmenl rental
“d48 Nismpowal of TIAW goneralod
217 I'lant energy budget

213 MNH Fees

= Emergency Ilanning Fees

2d400  Tiquid Radwasle Prosessing TquipmentdServices

14T Services, L1

=

o
[
=
i
=

=

15t

I
0

120
2745

1.0622
1728
2087
2. h44
511
109

21,3085
TR

i

G
BT
2014

ba

,_.
g bo
=

118
304

204

212
BTE
175
pin '
A1

G

16
5271
111,880
149,845

16,455

424

171

10
524
L0

12

1324

N
b=

i

15
441
1634
)
57
an
38

H§

1,

—_

L.

1z i

213,011 305
390,821
- - Ha7 44
218,514 R |, 2588 068
L1821, 820 341,304
SENNER Hi5]

AT
10,0590

5320

123218
123218
JLERVE I i)
11154777 8.0
. - 4 160
ER000 147 -
- 5,574
- 9,506 -
26,000 18,9805 1,160
]
[HYi
558,075 L7
2228 a7

B s 5]
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UE—Site L.LEW' NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Decon Removal Packaging  Transport  Processing Disposal Cther Toutal Total Lic. Term. Management Restoration Volume Class A Class B Class C G Provessed Cralt Contractor
Index Activity Description Cost Cost Costs Couts Costs Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Wit.. Lhs Muanhours Manhouwrs
L'eriad 2d 'eriod-Dependent Costa (rontinuedy
2111 LSFSL Operating Costs - - - - - an 5 - 23 - - - -
2il1.12  Becurity Staft Cost - - - - - Lo0e 226 L1013 824 - - - pPAsk=rat]
d4.08 0 Tl Slall Sl - - - - - - ol 1,220 H i i 20 - - - - - - - 1, TR
2d 4 Sublalal Pericd 2d Poriod-Thependon, O 1044 2,058 13 0 - 1004 11,485 R 15,5908 |ENSET] 1,272 - - 1.674 - - B 5] [EENIT1)
20L0 TOTAL PERICE 2d COET 1,522 5,641 231 GET - V038 13,141 GAL0 36,710 50,272 1259 1356 . 30,507 - - 1921181 a0 123,313
PERIOD 2e - Delay belore License Termination
Feriad 2o Pericd-Thepandent Cosls
Zecl.l Lneurarnce - - - - - 1,190 119 1,509 1,205 - - -
212 P'roperty tazes - - - - - - 2349 a5 )N @12 - - -
Ze1.3 Health phveics supplies - 2o - - - - - 100 AgE 193 - - - - -
A TMizpoal of AW gonerlad - B i - 15 B 24 28 - - 24¥ - - k3
Flanl: - - - - - - - - - - - -
WROT - - - - - KA Ha 2NN L4400 - - - -
2.7 Emergency Ilanning Fees - - - - - 108D 168 1718 1,743 - - -
213 LBFE] Operating Costs - - - - - 1068 1 121 - 121 - - -
Ze.1.8 Hecurity Staft Cost - - - - - 7814 1,172 5,036 0,721 2,262 - - -
oLy Slall Coel - - - - - - N5 488 A4.7210 EREN 112 - - - - -
Sublalal Poricd 2 Period-Tipendsnl | - jfizh o ) - 15 1RAT ERLEE (BRI 1050 R.240 - - 244 - - i)
e TOTAL PERICD 2e CORT - 3o & 3 - 15 16,817 2,224 18,282 13,020 5,243 - 243 - - 155% &
PERLOD 2i - Livense Termination
Ferriand 20 Thrasl Doscnimissioning Aclivilios
211 CELSE monfirmatory survey - - - - - 178 o] 231 251 - - -
2f 1.2 Terminate license E
2f 1 Bubtatal Period 2f Activity Costs - - - - - 178 JoX 231 251 - - -
Ferriad 20 Additional Cosls
“arz2l Tieense Torminalion Survey - - - - - @R .86 132,564 - - - | 4, 544
22 Bubtatal eriod 2f Additional Costs - - - - - &.511 2,805 12,5584 - - - 193,344
Leriad 2f 'eriad-Dependent (Costs
ardl T e - - - - - i ¥ A2 - - -
a2 - - - - - - 2R 28 ety - - -
. : - (BRG] - - - - - 81 1,505 - - - - -
211 Disposal of DAY generated - T 1 - a1 - T 20 - 357 - - 3751 11
215 I'lant energy budget - - - - - ans %! A12 - - -
EIEN - - - - - Rl& Rl fFG - - -
ST - - - - - s f ¥ a7 - - - -
RN Seazurity BlalT o - - - - - 2.4 ] 2700 | 002 - - - 41, Theis
Ctility Statt Cost - . - - - - G016 1,562 1,558 101 - - - - - 98850
Hubtotal Period 2f Period-Depenclent Costs - Lb2a 7 1 - 21 12,942 2872 168,571 1,111 - 257 - - 2,751 11 LA0.573
“r0 TOTAL PERIGT 21C08T - (BRG] T 4 - 21 EREH £,174 2T | 444 - el - - LT 1438, 1435, 087
PTIRION) 2 TOTATS [RERRN 018 4,008 14,6510 - BT 27T AR 127,818 TR, B 4H0 9645 IR 18] T i HHT T 16210 ILROT 04 2841,714
PERLOD 3b - Site Restoration
Ferriand b Diresl Nescrmiszicning Aclivilios
Demalition of Kemaining Site Buildings
Sh1.1.1  Administrative Bldg, A (Comrnoen) - 105 - - - - la 1149 119 - - 1,185
5ho1.1.2  Administrative Bldg, B (Comroon - ekl - - - - la 11a 115 - - 1,104
Sholbdy Adminisleative Tda, T Cammen) - e - - - - & ¥ 0w - - 183
Sholb A Adminislbeative Tda, T2 ommen? - i) - - - - 14 104 T - - 1,141
Sholb R Adminisleative Tde, T ommon? - 1130 - - - - 14 144 148z - - 1118
Sho1.18  Auzmliary Beodler Foundaticns (Common) - 5] - - - - 1 3 3 - - 26
8h1.1.7  Auziliary Building - L5aa - - - - 218 1,904 1,901 - - 11,728
Sh1.1.8  Calibration Leb i ormomer) - 2 - - - - ul 2 2 - - 15
Sbholobis Themical Trjostion Pumg TTeuse - [ - - - - 1 ff\ ff\ - - 5]
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UE—Site L.LEW' NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and

Activity Decon Removal Packaging  Transport  Processing Disposal Cther Toutal Total Lic. Term. Management Restoration Volume Class A Class B Class C G Cralt Contractor
Index Activity Description Cost Cost Costs Couts Costs Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Muanhours Manhouwrs

Demalition of Kemaining Site Buildings imontinuedy
Sh.1.1.10 Chemical Storage Building (Comron - il - - - - 4 an - - 235
Sh1.1.11 Condensate Storage Tank - 114 - - - - 17 132 - - 1,787
dholg niLdinsnl - RSN} - - - - 454 H.484 - - 2R,04:8
Sl ntral Thailding - a0 - - - - 105 1007 - - 9,204
Sholobrd Cealing Towse Flaslrical Tiquipnicnl - [ - - - - 4 20 - - (4]
Sh1.118 Cooling Towers - 1212 - - - - 132 1,594 - - 7845
Sh.1.1.16 Cerridor Building - 74 - - - - 11 3a - -
Sh 1117 DAW Provessing & Storage (Conumaon) - a5 - - - - 5 i - -
dholg n & Taundrey Tacilily ommon? - e - - - - B ¥ - -
dhols n Clonacrator Thuilding - w7 - - - - 4 4R - -
5h.1.1.20 Enerpy Intormation Center (Conmaon) - 15 - - - - 5 21 - -
5h.1.1.21 Fire 'umphouse (o) - T - - - - 1 3 - -
5h1.1.22 Flex Buildings { ommaon) - 124 - - - - 19 119 - -
Sbholon28 TTaldup Tank & Pumg: TTeuse - 41 - - - - [ 47 - -
Shol24 TTal Tnswemnl Salib Tacilily Sommon? - 4 - - - - 0 4 - -
Sl 28 Towake SBleaclurs, Cuanals, & Cire Tunnels - |, 871 - - - - 281 £1RE - -
gh1.1 LLEW Storage Facility (Commeon) - a1 - - - - ] N - -
Shll KMain Steam Support Structure - am - - - - a1 211 - -
Hh1.1.28 Mize, Structures & Foundations (Commeaon) - 225 - - - - 124 Els] - -
Shol29 Neeth Admin Annex Boilding Coemman) - A4 - - - - k3 £8 - -
Sho 0 Nuslaar Service Bpray Pands - 1,215 - - - - 182 1,458 - -
Shol s Cperalions Supporl Building - 123 - - - - 14 147 - -
5h1.1.32 Outage Support Facility (Commaon) - 314 - - - - |5 AT - -
Sh1.1.385 P'rotected Aren Sece. Blast Wall (Conurmnaon - 1.211 - - - - 132 1,592 - -
5h.1.1.34 Hadwaste Building - 1805 - - - - 210 1815 - -
Sl s Relueling Waler Storag: Tunk - 7 - - - - [ 84 - -
Sl Relsntion Tanks (Cammen) - fil) - - - - a 149 - -
5h1.1.37 805 YVoltage Hegulator Buildngs (Common) - 11 - - - - 2 12 - -
Sho1.1.88 Becurity Hig and Guard Houge (Conrman - 19 - - - - 5 a2 - - 1h&
Hh.1.1.29 Service Building i atnrmond - 14 - - - - i el - - 271
Shol LA Sewage Troatmsnl Flant (C0nmen) - “ - - - - 0 2 - - B
Shol A1 Sive Pencing & Paving & RTRR - - - - - i1 £iiad - - 9,840
Sholb A2 Bpars Turbine: Rolar Taydown Pads (Com? - - - - - 0 2 - - a
Ah 1115 Btation B Gas TH Generator (Comrnon) - - - - - 1 T - - a6
4h1.1.14 Subsyrchronons Hesonanece 'rotection - - - - - ul 2 - - an
Sho1.1.18 Bwitchpear Bwilding - - - - - 4 21 - - 222
Sl 4G Techinioal Supperl Cenler (Commen) - - - - - (B T 7 - - Bl
Sbhol AT Transleemse Aro - - - - - (4 59 Hi - - T
Shol A8 Turbine Thailding - - - - - HEE 24980 2 aR0 - - BTG
5h.1.1.19 Turkine Ewilding 'edestal - - - - - 421 4,461 4,461 - -
Gb, 1,150 Turbine Maintenance Facility - - - - - 2 19 19 - -
Sl LR Vehide Maintenance Pacilily 8 amman) - - - - - i 28 2R - -
dholLRE OWRT Train 7 - 1 - - - - 0 | | - -
Shol LRSS Walsh Tuenilurs Slaorgs Tldghd Conman - 44 - - - - 7 i B - -
Sh 110 Warehouse (Cormmon) - a2 - - - - 14 578 578 - -
Ah110E Warehouse - Cifice Faci ity (Comimon) - 291 - - - - 14 s34 530 - -
ih 1156 Yard Tunnels - 3067 - - - - B 410 410 - -
SbholLRT Tuel Bailding - 770 - - - - K] HHE HH5 - -
dhold Teilnls - B4 HTH - - - - B 2H GO 2H GO - -
Hite Ulogeout Antivities
ih,1.2 Hemeve Eubble - 301 - - - - 14 1T 517 - - B850
Sho1.2 Grade & landseape site - 25 - - - - - 2] 5 - ) - - a2a -
dhol 4 Tinal raporl 1 R - - - - - - [ 20 152 152 - - - - - I, B30
bl Sublalal Poricd 8h Aclivily O - 45,240 - - - - [ 5H0G 29,178 152 - 289,026 - - 260,210 I, B30
Period 3b Additional Costs
Sh21 Conerets Crushing - 1,741 - - - - 5 285 2020 2,020 - - 7,276
dh22 Clonatruelion Tebris - - - - - - 1,010 1R 1,163 1,142 - - -
dh2n Tiring Rang: Mosu - 87 - - - - 101 24 216 216 - - 16
b2 Bublolal Poricd Sb Addivicnas] Coels - |, 58 - - - - 117 445 8.7 8T - - T HaE
Periad 3b Collateral Coats
ahal Hmall tool allowsnee - JREX] - - - - 25 174 175 - -
1 Sublalal Pericd 8b Collateral Dol - I1R& - - - - 23 176 175 - -
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Table C-1

Palo Verde NGS Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

U[T'—Site LLEW NRC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Decon Removal Packaging  Transport  Processing Disposal Cther Toutal Total Lic. Term. Management Restoration Yolume Class A Class B Class C G Provessed Cralt Contractor
Index Activity Description Cost Cost Costs Couts Costs Couts Coxts Contingency Costs Coxts Costs Costs Cu. Feet Cu, Feet  Cu Feet  Cu Feet Cu, Feet Wit.. Lhs Muanhours Manhouwrs
Periad 3b eriad-Dependent ogts
b1l Insurance - - - - - - 301 an 532 352 - - - - - - -
Sh1.2 P'roperty tazes - - - - - - Ba0 a5 Ga5 - . [5ich) . . . - _
dhoan TT: iprisnl rental - £,080 - - - - - a0 6,924 - - 6,924 - - - - -
dh4d Flan ay budgsl - - - - - - 443 i3 aln - - a0 - - - - -
HiE N R TREIFET Tes - - - - - - 234 233 BRE - 258 - - -
Shols LBFE] Operating Costs - - - - - - 20 12 G2 - a2 - -
Sh1T Hecurity Staft Cost - . - - - - 0,558 591 G529 i 2179 - -
Sh,1.8 Ctility Statf Cost - . - - - - 13873 2,080 16,058 i el - -
b4 Sublalal Pericd b Poriod-Nepondent Chixls - £,080 - - - - EARAtE 4,085 1,704 w2 HRCEY - -
aho TOTAL PERICL 3b COET - 53,280 - - - - 22,848 5,506 34,464 183 3,821 80,116 . . . - - - 2@3,102
PERIOD 3d - GTCC shipping
Feriad B Threc Necommissianing Aslivities
Muclear Steam Supnply System Hemoval
G111 Wessel & Internals (310N Disposal - . 1,216 - - 0,402 20,020 . - - - - - T21,110
Sill.1 Tiotals - . 1,216 - - 0,402 20,020 . - - - - - T21,110
ad.l Sublalal Pericd 3d Activily Cosls - - 1.54445 - - 200,408 2R, 0E0 - - - - - - TE4 A0
PTIRIOT 3 TOTATS - 280 1,244 - - 201,405 22 848 11,725 Hi,.474 RTINS 24 [ESRE - - - - 04T TEL 470 268, 102 286 115
TOTAL CORT T DECORMMISHELION LENTS La0.041 19,462 14,181 - 1GEGE3E 171,190 188,582 1,011,261 910,877 21,551 TOELD . 421,213 22 221 4,433 24,078,490 1207847 1,203,762
P————————————————————————— — s
TOTAT. COST TO DECOMMTSSTON WITIT 20001 4% CONTINGENCY: S1,01L251  thousanda of 2023 dollars
TOTAL NRC LICENSE TEREMINATION COST 1S 90.57% OR: 914,877 thousands of 2023 dollurs
SPENT FURT. MANAGEMENT COST T8 2.434% OR: $24,3%4 thousands of 2023 dollars
[NON-NUCLEAR DEMOLITION COST LS 7.01% OR: £70,810 thousands of 2023 dollurs
TOTAL LOW-LEVEL BADIOACTIVE WASTE VOLUME BURIED (EXCLUDING GTCC): 523,418 Cubic Feet
TOTAT. GREATER TITAN CTASS C RADWASTE VOTL.UME GENERATED: 4,433 Cubiec Fret
TOTAL SCRA METAL BEMOVED: 66,565 Tons
TOTAL CRAFT LAROR REQULREMENTS: 1,807,947 Man-hours

Bl Motes:

n/a - incdicates that this activity not charged as decommissioning expense
- indicives thal thi e by i ing sLafl’

0 - indicates theal 1 1 LB bl s non-wsee

Avell containing " =" india i value
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Table C-2

Palo Verde NGS Unit 2

DECON Decommissioning Cost Estimate
{Thousands of 20235 Dollars)

UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs
PERLIOD 0a - Pre-Shutdown Early ’lanning
Periad Oa Period-Dependent Cogts
BEEN Trsnra s - - - - - - - - - - - - - - - - - - - -
(a.4.2 Fre PR - - - - - - - - - - - - - - - - - - - -
[IERE) Flanl cncregy budpg:l - - - - - - - - - - - - - - - - - - - -
Da.l1 tility Staft Cost - - - . . - 2,108 a1s 2121 - - - - - - - - - 26,734
a1 Bubtatal eriod Do Periad-Dependent Costs - - - - - - 2,108 518 2121 - - - - - - - - - 26,754
[1:4.00 TGTAL PERIGT Oy CO8T - - - - - - 2108 A1 424 2484 - - - - - - - - - 25, TR
PERIOD 1a - Shutdown through Transition
P'eriad 1a Direct Decommissioning Artivities
Ta. Ll Frepars praliminagry - - - - - - +7 7 ad ad - - - - - - - - - RRE
la. 1.2 Motilielion of Cossalicn of Oporalicns Bl
Ta. 0 Teemave Tuel & saunse miglerial il
la.l.1 Mootification of Permanent Defueling a
la.l.b Deantivate plant systeme & process waste a
la.ls 'repare and submit I'SOAR - - - - - - Ta 11 53 53 - - - - - - - - - anG
Ta 1.7 Thoview planl dwas & =p - - - - 167 2R 1822 1892 - - - - - - - - - 1,568
Ta. 18 Ferlform detaili=d rad surey i
Ta iz Talitate by-prodissl inventory - - - - - - T 5 42 42 - - - - - - - - - 424
la.1.10  Hnd product deseription - - - - - - 26 5] 42 42 - - - - - - - - - 128
la.1.11  Detailed by-product inventary - - - - - - 17 7 al al - - - - - - - - - ohG
la.1.12  Define major work sequerce - - - - - - A72 11 513 213 - - - - - - - - - 5,210
Ta 13 Perform 8RR and A - - - - - - 112 17 1242 (331 - - - - - - - - - 1.0527
Ta 14 Preparcdubmil Tiefusled Techniesl Sposifics - - - - - - a8 41 S0 i - - - - - - - - - $.210
la.1.14  Derform Site-Specific Coet Study - - - - - - 131 aT 208 ang - - - - - - - - - 2,110
la.1.18 'reparefsubmit Irracdiatecd Fuel Management - - - - - - 26 5] 42 42 - - - - - - - - - 128
Activily Sposificalions
Ta L1701 Planl & temporary Taeilities - - - - - - 178 27 05 (k1 - 41 - - - - - - -
2 Planl syslems - - - - - - 151 25 174 |53 - 17 - - - - - - -
NESH Deeontamination Flush - - - - - - L& 2 21 21 - -
Heactor internals - - - - - - 207 39 295 208 -
Heactor vesgel - - - - - - 286 30 271 271 -
Tiicd cgican] whicld - - - - - - [ i “1 “1 -
Seam g AR - - - - - - 113 17 100 [318] - -
TLeinlonsed aoaneres:l - - - - - - s i 67 B B -
la,1.17.% blain Turbine - - - - - - 14 2 17 17 -
1a,1.17.10 bain Condensers - - - - - - 14 2 17 17 -
Ta LT 0 Planl sleclorss & bhoildings - - - - - - 11 17 1% (i3] £ih -
T T2 Wasle mang - - - - - - 1657 2R 1822 192 - -
Ta T 10T acilily - - - - - - ied ) i T84 T84 -
la.1.17 - - - - - - 1,571 2008 1,477 1,388 R -
P'lanning & Site 'reparations
Ta 118 Prepe ismantling = - - - - - - 87 [ 100 100 - - - - - - - - - 1,027
Ta 189 Flanl prop. & Lemp. sv - - - - - - 4,000 (588 4 600 4A000 - - - - - - - - - -
Ta .20 Josmign walisr slean-ug 2 - - - - - - Al H 1) - Ri
la.1.21  Riggingfont, Cotrl Envipa/toolingfete, - - - - - - 2800 430 - -
la.l1.22  Procure easks/liners & containers - - - - - - 14 T - - - - - - - - n26
la.l Hubtatal Leriod 1a Activity Coste - - - . . - 9,635 1414 R - - - - - - - 55,161
Feriad la Additianal Sosls
1a.2.1 BLall Tran: - - - - - - 433,838 L] 0,440 - - - - - - - - - -
la.2 Bubtatal eriod 1a Additional Costs - - - - - - 45,388 b A1 - -
Feriad 1o Pericd-Thependsnt Ol
Taad | Thsrane - - - - - - 1.651 155 1,70¥% |, 700y - - - - - - - - - -
lad.2 Fre ¥ liwos - - - - - - ) 22 R 244 - - - - - - - - - -
la.1.2 Health phyeics supplies - abh - - - - - 133 #Eh 2oh - - - - - - - - - -
la.1.1 Heavy equipment rental - 437 - - - - - =) 403 [N - - - - - - - - - -
la.1.b Diaposal of DAY generated - - 2 5] - 23 - 7 43 43 - - - avs - - - 7,022 12 -
T f Flanl cncregy budpg:l - - - - - - 18440 and 1,74 I, 7494 - - - - - - - - - -
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Table C-2

Palo Verde NGS Unit 2

DECON Decommissioning Cost Estimate
{Thousands of 20235 Dollars)

UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and

Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs

'eriad 1a eriod-Dependent Costa (oontinuedy
la. 1.7 MNH Fees - - - - - - 474 12 423 L23 - - - - - - - - - -
la.1.3 Emergeney Ilanning Fees - - - - - - 374 87 T2 - T2 - - - - - - - - -
Ta.biz Spenl Tuel Pacl D&M - - - - - - iR £ TR - a7 - - - - - - - - -
Tad 100 TEIET Oparating ] - - - - - - 24 4 52 - e - - - - - - - - -
Tad 11 i i . - - - - - - 41 e i TN - - - - - - - - - 1 1R, 4T
la-112  Ltility Seaff Cost - - - . - - 19,067 2,808 21918 21,918 - - - - - - - - - 228871
lal Hubtatal Period 1a leriod-Dependent Costs - Lk 3 [ 23 0,837 4,651 26,527 51,797 L,5a0 - - avs - - - T.ha2 12 246,268
102 TOTAL PETRTGTY 1o CXET - A # ) - i B0 [ER3t AT ER 3R |, Rl (i) - H¥id - - - TR [ BT TED
PERLIOD 1h - Decommizsioning I’ reparations
Periad 1k Direct Decommissioning Artivities
Netailed Work Procsdures
Thol. .l Planl sysliams - - - - - - 174 2 1847 178 - “0 - - - - - - - 4,026
1h,1.1.2  NSSS Decontarnination Flush - - - - - - 3 53 42 42 - - - - - - - - - 128
1 1.1.3  Heactor internals - - - - - - a1 11 101 1o - - - - - - - - - 1,070
1h.1.1.1  Remaining buildings - - - . - - 19 T a5 11 - 42 - - - - - - - LT
Thol. 1 h CMRT eocling a=senibly - - - - - - T 5 42 42 - - - - - - - - - 424
Tho o145 auzings & T Lubos - - - - - - T 5 42 42 - - - - - - - - - 424
Tho L 17 Treors inslrumenlaticn - - - - - - it 3] 42 42 - - - - - - - - - 42
1 1.1.8  Heactor vessel - - - - - - 132 20 1561 14l - - - - - - - - - 1,664
1118 Farility elosecour - - - . . - 15 T 4 26 - 26 - - - - - - - 514
1b,1.1.10 Missile shields - - - - - - 15 2 12 12 - - - - - - - - - 155
Tho L Thielegion] =hisld - - - - - - 43 7 a0 a0 - - - - - - - - - Rl4
Thol. 118 Sleam gensralors - - - - - - 167 2R 1822 1892 - - - - - - - - - 1,568
1h.1.1.15 Reinforced concrete - - - - - - 3 53 42 21 - 21 - - - - - - - 128
1h.1.1.14 Msin Turbine - - - - - - e 3 515 - - 515 - - - - - - - 258
1h.1.1.145 Main Condensers - - - - - - L7 ) G0 - - G0 - - - - - - - 58
Thol 06 Auxiliary building - - - - - - i 15 114 102 - 11 - - - - - - - 1,148
Tho 1T Reastor building - - - - - - i 15 114 102 - 11 - - - - - - - 1,148
Thl.l Tislal - - - - - - 1,508 181 1,380 [ Rits] - 2451 - - - - - - - 14,225
1h1.2 Leron primary Loap 1,804 - - - - - - 2,132 282 - - - - - - - - 1,087 -
1h1 Hubtotal Period 1h Activity Costs 1,654 - - - - - 1,204 5,888 2,803 251 1087 14,228
Feriad b Additional O
Th.2. Bponl Tuel Po - - - - 1,405 110,867 - -
1022 Hite Characterization - - - - - - 513 5661 x-h - - - - - - - - 18,012 4,810
1.z Subtatal eriod 1h Additional Coste - - - . . - 2,276 14,633 11,853 - - - - - - - - 15,012 4,810
Feria 1
Th.ih Toeen cquipmsnt 1,158 - - - - - - 174 1,471 - - - -
1h.2. P'rocess decommissioning water wagste T - ) 0] - 1a% - ] 431 1433 - - - 27,199 35 -
1h.3. 'ricess decommizsioning chemical flush was 1 - 181 176 - 2,558 - R 4973 - 1,329 - - 141,857 214 -
1h.3, Hmall tool allowsnee - 1 - - - - - o 2 - - - - -
Th.ibf Fipe culling equipment - 1,400 - - - g0 16510 - -
Th.i7 Mo rig #4458 - - - - - B 2 OHCE - - - - - - -
Th.i Bubilolal P d1b Callaleral 2 ST 1,401 @22 Rtid 1 aRR - 1,77 11,484 ESh (4T - - |38, B35 A0T -
Periad 1b Period-Dependent Cogts
1h.1.1 Leron suppliss a0 - - - - - - T sl - -
Th4.2 Trsnrane: - - - - - - THE H S - -
Th4.h : - - - - - - 1% I 120 - -
Th44 ; i - S8 - - - - - T HizE - -
1h.1.5 Heavy equipment rental - 221 - - - - - a3 200 - - - - - - -
118 Diaposal of DAY generated - - 5] 2 11 - 1 28 221 - - - 1,183 i -
Th4.7 cnrgy budgsl - - - - - - 1,580 ant 1817 - - - -
Th44 - - - - - - 1”& 15 170 - -
T4z oy Flanning Teos - - - - - - 341 M 4R v - -
b1l Bpent Fuel Pool O&K - - - . - - 435 el 433 285 - -
1111 LBFE] Operating Coste - - - - - - 14 a 18 - 13 - - - - - - - - -
1b112  Becurity Staft Cost - - - . . - 4214 487 5782 2,752 - - - - - - - - - 8,111
Thd i Ty Slal Sl - - - - - - IR 1,568 14,302 14,0102 - - - - - - - - - | dia 248
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UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and

Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs

1h.1 Hubtatal eriod 1h Period-Dependent Costs 26 a3y o 3 11 19,002 2,804 22992 21,718 il 221 1,188 7 207,709
100 TOTAL PERICGL 1b 20T 1,938 227 GAET 3,066 52,38 7831 b2 262 41,217 il 261 578 1,329 178,821 14,465 228578
PERTON | TOTATS £,4008 RIS 2R AT Nt 1163, 707 2006FT TR 108 147 62 2,008 44ia |05 (4T | 500, 545 14,465 AR, 2497
PERLIOD 2a - Larpe Component Removal
P'eriad 2a Direct Decommissioning Artivities
eslear Sleam Supply Spatem Tamoval
22.1.1.1  Heactor Coolant 1ping 114 28 5 - 4] 1,163 114 1,789 121,843 -
22.1.1.2  ['ressurizer Guench Tarnk G 1 2 - a3 107 17 2 : -
22.1.1.32  Heactor Coolant I"amps & bMators 124 ald 121 - 1,135 [SAabk= 2015 10857 1,103, i ekl
Za 04 Pressuriwee - ] 14 - 215 1,478 | 478 HEAETC 5]
Za 1R Sleam Gencralors 2RT BTN (5 - &, 74T i, acd A4 R04 1,167
Sa LA ORI T=Bervice Brruclure Removal 1046 472 144 - 8070 00 - Y -
22.1.1.7  Heactor Vessel Internals 12 24,175 7 A0E 21,781 {1 7EL 373 221 3 1877
2a.1.1.2  Heactor Vessel 104 4016 b7 sty 31,206 51,208 - LAV 17 1877
Za.l.1 Tiotals BLE 0,677 38,4015 0081 916 129,251 152281 878 221 T.HVT.AVE 5,216
Ramoval of Major Thquipmenl,
a2 Main Turbsi nedlenae - 114 - - - - I 107 - 137 - - 4,424 -
Z2a,1.3 blain Cendensers - 1285 1,435 130l 13,850 - 4, 006 25,911 26,541 B5.5T0 1166312 24,411 -
Caseading Costs from Clean Building Demolition
Za A Awusiliary Duilding - 184 - - - 28 212 212 1,500 -
Yald2 o nrnenlL - 4640 - - i a2z R 4,470 -
22,1123 Madn Steam Suppart Structure - 26 - - - 5] 42 42 274 -
22,111 Hadwaste Building - 178 - - - aT 206 anh 2404 -
Z2a.1.15  Fuel Building - 34 - - - 13 98 98 G323 -
a4 Te:lalz - RN - - - 141 1,080 (814 et -
iz al Flanl Syslems
Za.1.1  Auzliary Feedwater (AF) - a4 - - - 3 AL AL -
2a,1.5.2  Auziliary Stearmn (AS) - 14 - - - 7 A - a - - -
2a, Auziliary Stearn (A5 - 177 12 a2 411 - 153 817 317 - L.LAG L0085 5 -
“a. Anxiliary Sream - Coemmen (AS) - 44 - - - - [ 102 102 - - S.070 -
“a. CT Wakanp & Towdown (T - 14 4 44 - I a2 - (k1 11,785 481 -
“a T Makenp & Blowdown - Cemman JTT - 708 474 G071 - 1,856 9,76 - LT IR 206 20,143 -
24, 2hemical 'racduetion (00 - 1 - - - a 1% 1% - Fa0 -
Za, Chemical 'racduetion - Common (02 - bi - - - 3 33 33 1,784 -
“a Chlerine Tnjecticn (1 - Bits - - - 8 fid fid 1,820 -
“a. Chlerine Tnjectic wnan G0T) - 20 - - - i 44 44 T -
“a. 1 5. cilaling Wil - 1005 - - - - 14 122 - |22 - - S848 -
2a,1.6.12 Condensate (1) - 9365 425 3480 1,323 - 1,488 VBT T.RET 17,742 1,156,320 24,181 -
22,1518 Condensate Storage 8 Transfer (O - 251 ] il 403 - 171 Bl el - 1,542 GG D0k #1013 -
2a,1.5.11 Cendenser Alr Hemowval (AK) - 39 - - - [ 15 - 15 1516 -
Sa 1 RS inczealized Water T - i - - - I8! T T 2085 -
a1 BG incelived Water - Comman W) - i) - - - ff\ 45 45 1,451 -
Sa 1 BT Tuel Gil & Trans - Commen (T - T - - | 8 8 “87 -
2a,1.6.15 Diesel Fuel Cil & Transfer (LiF) - 19 - - - 7 aT aT 1,492 -
2a,1.5.19 Diesel (Generatar (D) - [ - - - ] &7 - &7 - - 1,882 -
2a,1.6.20 FW Heater Kzract Steam & Drains (D) - 2,181 fiis) BEG 3711 - 2,801 14,210 16,240 3,500 2,140,957 04,682 -
2a.1.521 Teedwaler (TTW) - B 1) 150 2.3 - T 5 HTE 1 140050 TR RER 10,447 -
. 2 Teedwaler (TW) -THTA - 1N 14 1] 170 - R 20 2RO 5 41,70 T -
2a 1528 Consrator Thdrogen & S02 (031D - i - - - 0 i - i - 103 -
28,1024 Generator Seal (il (50 - i - - - 1 3 3 226 -
22,1625 HVAC - Mise Site Structures (HS) - 13 - - - 2 18 18 agl -
a1 526 TTVAD - Misoellan: Commen (TTE) - 4 - - - | 4 4 K] -
2a 1.5.2T Tab: O TON - it - - - 3] 42 42 1,188 -
a1 .5.28 Tabe: O Blor & Trans & Purificalicnd)8) - A - - - 5 i - i - - 1,008 -
2a,1.6.29 Main Steam (503 - BEGE 568 1,401 - 1414 TALT TAT 18,558 1,081,251 20710 -
Za,1.5.30 bain Steam (53 - BCA - 134 13 E it - 186 BAT 367 1,873 112918 5,285 -
2a,1.6.31 Main Turbine (O - 487 33 817 3011 - 2,289 12,003 12,00 51,043 1.&G78, 152 10,139 -
Za LB Main Turbine Conwea 00000 - £ - - | f f - - 176 -
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UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs
Disposal of I’lant Systems (continued)
2a,1.5.25 Serondary Chemdeal Control (50 - 171 - - - - - %3 197 197 -
22.1.5.24 Hewage Treatment I'lant - Comnuet - 1 - - - - - o] a 2 -
“al Sralar Soding 0T - 4 - - - - - | & - - 5 - - - - - - -
| i Bleam Gen Peedwaler Pump Turbing (TT - T8 R Tl - G0 - a7 1,864} [ E) - - - TR0 - - - 2E00HS -
2a 1.BDT Turbine Coaling Walere (T - [3] - - - - - 21 1¢4) - - ([38] - - - -
2a,1.6.238 Turbine Steam Seal & Drain (£35) - 114 28 19 245 - 1 k=] 182 - - . Qa7 -
2a.1.5 Tiotals - T.E3G 5221 2,858 - 11,782 82,4187 1,202 - 1,261 - 142,105 199,085 -
Salf Seallding in support of decommiszioning - B 25 “0 - “61 - Wi 4,068 4.8 - - - 1,008 - - - 64,051 4 TRE -
Za.l Hubtatal Leriod 2a Activity Coste B18 55,784 18,275 9,240 - 91,528 a1G La.ab2 235,286 251,880 - L A0D - 206,312 878 221 . 21,298,020 122,625 5,216
Period 2a Additional Costs
.2 Temedinl Action Burveys - - - - - - 2708 B 8022 NLREY - - - - - - - - 40,5314 -
B2 CTO0 SR Tegaey Wasle - B - - - - 101, RR0 1,667 1% 8R7 12.Ra7 - - - - - - HET 151,100 4,000 1401
.2 Bublolal Poricd 2a Addilional Costs - ana - - - - 145,260 2480 14500742 - - - - - - HET 181,100 44,5314 1430
Leriod 2a Collatersl Costs
22,31 P'rocess decommissioning water wagste 111 - 106 151 - ) - 178 =] 26 - - - 317 - - - 43991 1549 -
g - 421 - - - - - 4 SFES i - - - - - - -
Bublolal Poricd 2a Callaleral O 141 821 105 161 - 28 - a4 1,407 1,201 H17 - - - EERTEN 1R -
Periad 2a Period-Dependent Cogts
Za.1.1 Leron suppliss 184 - - - - - - 11 - -
TR Trsnrane: - - - - - - 92 i - -
Bt Froporly laxes - - - - - - i iR - -
Za.11 Health phyeics supplies - ahE1d - - - - - 1,404 - -
2a.1.0 Heavy equipment rental - 4510 - - - - - 317 - - -
2018 Diaposal of DAY generated - - 188 R - AR - 161 T.TEG lab, 38 205 -
B AT - - - - - - 4,518 ik - -
Bad s E - - - - - - #h1 Hi - - - - - - - - -
RS iy Planning Teos - - - - - - 1.ERT 144 B h"'i - - - - - - - - -
Za.L10 Bpent Fuel ool Q&K - - - - - - 1917 233 - -
22,111 LSFS] Operating Costs - - - - - - 22 12 - -
2a.1.12  Berurity Staff Cost - - - . . - 16,111 2,186 - 28,528
a4l TONliy Sal ol - - - - - - TTORY 11,6504 - - - HE G
a4 Sublalal Poricd 25 Poriod-Nependenl Chixls 1438 9,924 14¥% a0 - 430 104, 180 17,665 139675 4,131 | &5, 138 2R 1,184, 164
2a.0 TOTAL PERICL 2a (COET 1,125 14,318 15,514 G191 . Q2,038 118366 74,525 S35278 1,121 1,457 - 211,101 878 221 38T 21,873, L00 167,864 L 1885570
PERTON 2b - Site Decontamination
Feriad 2b Dircel Doscmmiszicning Aciv
Disposal of I'lant Systems
20111 Chemical & Volumne Control (0H) 2,017 2,187 fit=3l 3EG . 5071 - 2,927 15,083 13,0653 1245883 30017 -
Shol 2 Chennieal We AN 4000 4 T 3153 - B0 - fdy 40 2,401 201,501 -
Sholldy Chennical Wasts - Conrmen (0D 0 [£5] 10 ] - 1148 - i) HHR i i1 80 -
Shol 4 wainmmanl Tuilding $20) - 1 0 8] - 8] - 8] 2 2 (k] -
201005 Contadnment Hy drogen Control (H1M - N an 15 - 198 - T ATh 106 43118 -
2h.1.18  Contadnment Lealzage Test (2L - 21 11 11 - 173 - ) 253 203 43,851 -
20117 Centainment urge (017 - 32 13 11 . 140 - 16 260 2ab - - 45,702 -
Sholar s Domeslic Watse TS - 1in - - - - - 14 12 - - |23 -
Sholbis Domeslic Watse - Commen (THS) - 4 - - - - - 12 S - - E - - - - - - -
Shol 0 Tlectricnl d000n) - 218 - - - - - 144 1,151 - - I, 1:81 - - - - - - BLE2T -
20 1.1.11 Hlectrical (Clean) - Common - T - - - - - 12 53 - - 53 - - - - - - 2407 -
2h1.1.12 Klectrical (Clearn) - Common - BC2A - ba 10 G - 123 - 17 211 241 - - - 170 - - - J' 1 1ag 1,114 -
Shol 1 Teclrien] {oung - TGS - TRE 1RR | ¢ - (IRE.018] - T HATE A 3 s 165, 187 -
Shol1a Toleclric Tenlaning - 4.584547 522 12 - 5T - 280 14,558 JERT.SEN - - -
b1 Tesential Chilled W ! - It3 - - - - - 2 14 - - 14 - - - - - - -
2b 1116 Kazential Chilled Water (h.l 1-HICA - 178 32 22 . 281 - 122 G237 S57 - - - 1,082 - - - 9,340 -
2h.1.1.17 Hazential Cooling Water (kW) - oy - - - - - 3 G0 - - [515) - - - - - - -
201118 Kssential Cooling Water-(KW)-HCA - 38 21 27 - a8 - 118 GO3 203 - - - 1,251 - . . &0, 120 , -
Shol 8 Wesenlial Bpray Pond (5F) - LN - - - - - 42 H$2R - - HER - - - - - - 9,805 -
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Palo Verde NGS Unit 2

DECON Decommissioning Cost Estimate
{Thousands of 20235 Dollars)

UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs

Disposal of I'lant Systerns (continued)

2h.1.1.200 Fire 'ratection (F1") - 106 - - - - 121 - - 121 - ] -
20 1.1.21 Fire l'rotection (K1) - HCA - anv 161 118 - 2,850 2,390 a71.5v2 12,0 -
“holld 2" Tire Prolealicn - mmc 0 [P - TTA - i) 107 1463 - 28050 2 H00 402,157 T, -
“hl. Jase il w - R s 27 - T THE HRAER 1, -
“holl. FAC - AnciTlary T*)m]dlng (T - Cormmen - i - - i - - i - - -
20 1.1.25 HV —’Lf' Auziliary Building (HA) - 435 255 211 - 4,481 1,LAL - - - 10,477 -
20 1.1.26 HVAC - Containment Building (H) - 481 172 L57 - 5188 2,168 - - - 5,825 -
2h,1.1. FAL - Cortral Building (Hddy - 7 - - - - - 100 - - L0 -
N s - Caneralor Building (TTT1) - - - - - - | [5] - - [5] - - - - - - -
“holll 24 O - Radwaste TR - 42 o - 471 - 1431 2N Hlh - - - | .812 - - - 1R, 774 -
20 1.1.30 HY —’Lf - Turbine Building (H'T) - - . . - - 21 131 . - 181 - - - - - - -
2h.1.1. Lnstrument & Service Air (LA) - - - - - - o] 41 - - 41 - - - - - - 1 A5 -
20h 1,122 [nstrument & Service Air (L4) - ROCA - 135 = - Sab - 487 2,418 - - - 2,751 - - - 241,852 14,791 -
Sholll. Tiquid Radwasle (T ala 122 21 - (L1 - T 5, 4RR X - - 4 Fis - - - 2] 5T 27.224 -
Sholid Normal Thilled Water GV - - - - - - 10 S0 - - HO - - - - - - -
Sholll. ormal Chilled Water SR - Ei i - A5 - 174 922 i - - - 1,747 - - - 112,058 -
201,136 Nuclear Cooling Water (M) - - - - - - 3 Al Al - - - - - 17 lf’ -
20,1.1.37 Nuelear Cooling Water (NC) - HIZA - 2680 213 27 - B0 1,618 10847 - - - SR0,825 11,4561 -
2h1.1.38 Nuclear Bampling (55) - o 13 - 313 387 - - - a8, TES 4,121 -
Shol s Oily Wasts & Nanrad Wazte - Commen (W) - i B - HOT | Fis - - - 103,042 5,468 -
dholl. Gily W sadicailive Wasle (W) - T £ifh 857 - 1, 4R . - - n2a2 - - - EAISYIAL -
Shol 41 Planl o - - - - - 17 11 - - 131 - - - - - - -
2h.1.1.1% 'ost Accldent .‘ampJ.Lng - 1 1 13 - ) 53 53 - - - ol - - - 3,169 -
2h1.1.15 Hadiation Merdtoring (590 - o] 3 41 - 0 178 1os - - - 1A7 - - - 10,820 -
20 1.1.11 Hadicactive Waste Drain (HD) A22 52 a2 G750 - 287 2,570 2,870 - - - 2501 - - - 165,851 -
Shol A8 TRadics Wazte Theain - Commen (RT 7 £ | | 8 - 7 Y - - - i -
Shol A6 TReackor Soolanl 0N 26 176 20 12 1863 - 100 440 - - - RER -
20, 1.1.17 Batety Lnjection (510 - 1711 BT b2s 2,801 - 2,284 12,092 . . - 25,191 -
20 1118 Bervice (3ages 341 - HCA - 218 33 22 o1 - 131 T3 - - - 1,097 -
20,1119 Holid Hadwaste (SR 132 221 0 51 595 - 230 1,081 . . . 1.h2% . . - 7.0y -
“hol. liecammizsioning Orew Sol-up - 5TES - - - - a6 - - 4,557 - - - - - - 83,078 -
“hl. Tislasls 3,708 28 ST 15,0500 - T4 - 17,6387 B T44 - £ 800 - 152,04 - - - 1764 R07 RN R -
2h,1.2 Heattiolding in support of decommissioning - 5884 26 26 . 528 - 1,035 4,458 0169 - - - 1260 - - - B006EL 15,417 -
Deenntarmnation of Site Buildings

Sholh Auxiliary Tuilding T Hizh (5 - 3] 2 HRS 2808 - - - - - - i, T 2% 1549 -
“h. i 1218 1508 Hd - R K 158,005 1hRER - - - 8,000 - - - 2080 181 LR -
“h. ng & Blorage Comman) il 14 | f - 2 102 102 - - - 403 - - - L0 1,010 -
20131 Demn & L..aundrv Faeility (Conmaon) 21 & 3 1 - 28 112 112 - - - 210 - - - 12573 i -
2h.1.3. Haldup Tanlz & ump House sba 524 23 A7 - - 426 1811 1,241 - - - 23283 - - - L9929 13,035 -
“h. TTal Trsternml Sl ity Tae |]|I o | 0 0 8] - | - | i i - - - [ - - - £10 e -
“h. TLIRW Slor: et TiL 41 201 ) i 401 - TR (8] 1z 1.417 -
Shol. Ciula L 124 RA i 27 110 - 41¥: EN 45824 -
2h 132 Radwaste Bu:llcl:lng 515 487 211 155 1823 - Z 4,487 1,LET - - - - - 522,70 22,1g0 -
21210 Hefueling Water Storage Tank 435 495 91 al - BET - 26 2,213 2213 - - - 7 ].Jb - - - 163,842 21082 -
2h, 1.3 Tiotals 5637 5,438 &1l 1,210 - 12,011 - 4,952 257,287 27287 - - & LSJS - - - 1,080 125 L3820 -
“hold Terminalion Flan - - - - - - 145 22 171 171 - - - - - - - - - 1,758
“hol R al lermination plan Bl

2h1 Hubtotal Period 2h Activity Costs 7.H90 20,132 4,620 1,385 - 02112 118 24598 125,591 118851 - 2,850 - 253541 - - - 123,856,000 TO0, 158 1,755
Feriad 2

“ho2 | Surveys - - - - - - 4278 1,484 R.R62 FLL AT -
“h.2 d 4 Addilicons] Coels - - - - - - 4278 1,484 R.R62 LT -
Period 2b Callateral Coets

dhoi Frocoss decarmm NNE wilor wisle A1 - N - 1,880 |80 - - - 1877 - - - | 12,8587 B -
Ghois Frocoss decarmm ming chemical Mish was 7 - 2R - 5180 B THED - - - 2.0 - - - 2550540 EEN -
Shosn Srnall Lol allownne: - 477 - - - - - R4 - - - - - - - - - -
2h.2 Hubtatal Leriod 2b Collateral Costs 519 ATV A28 1227 - 2,145 - jenrii=] - - - 1,271 - - - 26TV Bla -
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UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs
Periad 2b Period-Dependent Cogts
2ho1l Leron suppliss 2,568 - - - Bl 2941 - -
2h1.2 Lnaurarnee - - - - 14845 117 1812 - -
“hoan s lag - - - - 1,020 1o I, 142 - -
“h4d Hy : - 94847 - - - 2T 11534 - -
“h4h stivy QU prodnl rental - £,4980 - - N ) 1,047 8087 - - - -
2h, 18 Disposal of DAV generated - - 210 151 [&=)e) - 217 1283 11,187 223943 -
2hLT I'lant energy budget - - - - ) 3,192 - - -
2h, 1.8 NRC Fees - - - - 121 1141 - - -
“Shodis Trnesrgsney Planning Teos - - - - 245 - 2,684 - -
ShoA0 Bpenl Tuel Pocl D&M - - - - 454 - s - -
2h.1.11  Liguid Eadwaste rocessing Kouipment/Serv - - - - 115 373 - - -
2ho112 LSFS] Operating Costs - - - - 1% - 1449 - -
2hoL1s Beeurity Staft Cost - - - - 55 25,8487 -
Shoad Ty Sall Sl - - - - 14,5807 LA, 9F3 R0 . . . -
“ho4 Sublalal Pericd 2h Poriod-Nependenl Chixls R 16,727 240 154 a2 24 TR 168,145 161,872 LIRS 11,197 EAHRTEH B
200 TOTAL PERICGL 2b 20T 1007l 17,134 8,506 b, 748 L4es 129,922 19,838 A05 056 288,803 5,825 B, 950 251,010 11,528,920 1163515
PERIOD 2d - Decontamination Following Yet Fuel Storape
Feriad 20 Thireol T, wnissioning Aclivities
“d.11 Trermove spanl Musl rackes 821 1 153 0 .03 - 422 1,908 RTINS BAI1R 2ENER anE -
Disposal of I'lant Systems
2il1.21  Klectrical Spent Fuel - 160 37 56 487 - 171 B35 el 1,762 112,158 -
2d..22 0 Tire Prale |- Commen (TR - T - - - - 10 77 - T7 - - -
d 20 Tus Pool Cocling & Deanup (FO) a¢i) 411 L5 145 | 524 - H2d 3, 70T BTOT 204 VLS -
HVAC - Fuel Building (HEF) - 175 103 i) S8l - 10 1612 1,842 - 2,758 240,670 -
Hanitary Lirain & Treatment - Commearn (57179 - 31 - - - 12 a3 - g3 - - -
Samitary Lrainage & Treatment (517 - 1 - - - - a 13 - 13 - - -
“2d.R Te:lalz ] HNE i) 23R AN - 1,328 15, 424 LIRS |52 11,70 Ta2 28N -
TMezsentaninalicn of Sile Buildings
1 Fuel Building 424 51 bila] 481 - 473 1,983 L&02 2141 123218 -
Tiotals 424 51 bila] 481 - 473 1,983 L&02 2141 123218 -
“2d.1 .4 Seallding in support of decommiszioning - TA ff\ 5 (i3] - 217 1,062 |02 252 1,010 B 6 -
“d.l Sublalal Pericd 2d Activily 1,300 AT ) 58] 4 8E0 - 2440 11,414 11,288 | 8is 17084 11 TTT R 500 -
Period 2d Addifional Costs
2d.2.1 License Tormination Survey Planning - - - - - G40 ) 1,244 - - - 4,180
4d.2n Crpseralional Tools & Faquipmanl - - 125 - R 150008 4,500 THER,000 147 -
2d.2.5 Tseavalion of Underground S - 1,154 - - - BT HE | 880 - - £.874 -
224 Hemedial Action Surveys - - - - - BTN 201 a7l - - 8885 -
2.2 Hubtatal Leriod 2 Additional Costs - 1,169 =] 126 L5238 2,014 1,196 5,810 1, L0 225,000 15,935 4,180
Feriad 20 Salla
2d.n NNE wilor wisle Hi - i L) 170 - 10 al2 Rl R S 1T i -
2d.ani ming chemical Mish was 2 - a0 261 455 - 16303 a7l a7l T2 £ T -
20L3.5 Hmall tool allowsnee - 17 - - - - T al al - - - -
2l3.4 Decommissioming Kauipment Disposition - - 120 b 1,563 - 5T 1,983 1,862 0,200 358,07 17 -
2.3 Hubtotal Period 20 Collatersd Costs 32 17 275 163 1,983 - G138 5, 6K 3,500 2,502 143,212 579 -
Feriad 20 Pericd -Nependent Cosls
2d40 Thassen =upg 1054 - - - M 164 - -
2l 1.2 Insurance - - - - 2249 28 2b2 - -
ZlLE P'roperty tazes - - - - 180 15 178 - -
“d4.4 - G - - - 24 1,207 - -
“d4.8 iprsnl rental - 1,058 - - - - ¥ 1,495 - - - -
2d46 n Al ol VAW g - - ¥ jin} 103 - s Tis (Y ES B 53] -
217 I'lant energy budget - - - - 4149 87 al7 - - - -
2iLE MNH Fees - - - - 196 a0 218 - - -
ZlLe Emergeney Ilanning Fees - - - - 535 23 422 122 - -
2d.400  Tiquid Radwasle Prcessing TauipmenLfSer - - - - ana ¥ 47R - -
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L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial/! Utility and
Activity Devon Hemoval Packaging Transport Dizposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs
Periad 2d Period-Dependent Costs {continued)
2111 LSFSL Operating Costs - - - - 2 23 - 25 - -
2il1.12  Berurity Staff Cost - - - - 228 1,732 L1013 528 - 25,520
d4.08 0 TOuliy Sall ol - - - - - 1,220 HRR i i 20K - - - T
2d 4 Sublalal Pericd 2d Period-Thependent Cosls 1044 2068 ¥ 0 107 11,008 2121 15,7440 14511 1,274 1074 HItEL 5] 144,
2l TOTAL PERICEH 2d COST 1,622 4,411 931 ST T.058 15,835 3,00 36,322 ab 141 L2798 Rt A0 308 L921,177 TEOLY 123,318
PERIOD 2e - Delay belore License Termination
Feriad 20 Poricd-Nepandent Cosls
2e.1.1 Insurance - - - - ) kel 355 - -
P'roperty tazes - - - - ) 232 farisc] - -
Health phyeics supplies - 204 - - - 21 513 213 - - -
Tispozal o TIAW sl - i 2 [5] - i 14 14 |58 6 & -
Flanl aw budgsl - - - - - - - - - - -
WROT - - - - 4R 4R dixs R - - -
Emergeney Ilanning Fees - - - - BTE 23 Qe - GG - -
LBFE] Operating Coste - - - - =1} 10 VT - i - -
Serurity Staft Cost - - - - 4,951 T8 4,710 3,848 2,084 - 85,584
oLy Bal Sl - - - - 20T 10 27T 2005 T - - 206G
Sublalal Poricd 2: Period-Thpendsn Dol - R4 ) 2 100 9,746 1,007 11,415 H215 a8 158 AL o 1054075
el TOTAL PERICL 2e COST - 264 3 2 10 9,716 1,597 11,113 3216 2,188 1453 2,163 a L3 072
PERLOD 2( - Livense Termination
Feriad 2 Mirael Dascnimissioning Aclivilios
af 11 CELSE confirmatory survey - - - - 178 ) 231 251 - -
2f1.2 Terminate license E
2.1 Hubtatal Veriod 2f Activity Coste - - - - 178 et 231 251 - -
Feriad 20 Addivional Cosls
“ra2 License Torminalion Survey - - - - 28R 14, 5 12,054 195, 844 2080
2f2 Hubtatal Leriod 2f Additional Costs - - - - 2,805 12,551 12,861 158,314 2,080
'eriad 2 'eriod-Dependent Costa
Trsnrane: - - - - B W 402 - -
- - - - 2R 25 20 - -
- 1,528 - - - iy 1,40¥: - - - -
- - T 1 21 - T it 257 2,751 11 -
- - - - abE 58 112 - -
i - - - - S28 s ART - -
TEIST O - - - - s ) a7 ¥ - -
Sooeurity BlalT . - - - - #4010 SF A |00 - 47,705
tility Staff Coet - - - - R 1,562 L0, 556 104 . - £99,834
Hubtotal Period 2f Period-Depercdent Costs - 7 1 21 12,755 2,805 13,5583 1144 257 2,751 11 LA G675
“r0 TOTAL PERIGT 21C08T - 1,528 T 4 a1 AR £, 1400 249 1Rs 27714 |, 444 el LT | 435, 5R8 1475,08:3
PTIRION) 2 TOTATS 12716 LA, HOS 48,581 16,200 TR, OOT 2803, T IHrREE: TEARH2T s AR JLER 355 R 280 T 284 HET e, | H00 | BT R4 HASH A
PERLOD 3b - Site Bestoration
Feriad Bb Dircel Noscmmiszicning Aclivilios
Lemolition of Kemaining Site Buildings
Sh1.1.1  Administrative Bldg, A (Comrooen) - 105 - - - s 119 11% -
5h1.1.2  Administrative Bldg. B (Comrooen) - 100 - - - s 115 116 -
Sholbdy Adminisbeative Tda, T 0Cammen) - e - - - & 47 47 -
dhol A Adminisleative Tdg, T HNHI - i - - - 14 Tod 104 -
dbholR inislrative Tlda, T Comnon - 10 - - - 142 1442 | dis -
Sho1.18  Auzmliary Beodler Foundations (Common) - 5] - - - 1 3 ) -
8h1.1.7  Auziliary Building - 1,656 - - - 213 1,901 1901 -
Sho1.1.8 Calibration Lab oCorome - 2 - - - o] 2 3 -
Sbholobis Themical Trjostion Pomg TTeuse - [ - - - | ff\ ff\ -
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UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs
Demolition of Kemaining Site Buildings irontinuedy
Sh.1.1.10 Chemiral Storage Building (Cormroon - il - - - 1 5 -
5h1.1.11 Condensate Storage Tank - 114 - - - 17 132 -
dholllE sLainrenl - 3,000 - - - AR 3 A -
dholll el Tuilding - a1 - - - 106 1007 -
dholll ing Towsre Flaslrical Toquipmisnt - [ - - - i “0 -
Sho1.1. Cealing Towers - 1.212 - - - 132 1,591 -
1 Corricor Building - 74 - - - 11 &0 -
1 LDAW 'rocessing & Storage (Commar) - a5 - - - 3 27 -
| Tazen & Taundey Tacilily & - e - - - 5 47 -
| Ties] alar Tuilding - BT - - - 443 SR -
1 Energy Intormation Center (Conrmaon) - 15 - - - 3 21 -
1 Fire 'umphouse (Carome ) - i - - - 1 2 -
1 Flex Buildings (Cormraon) - 124 - - 1% 115 -
| TTalidup Tunk & Pump TTeuse - 41 - - - ff\ 47 -
| TTal Trsternmn Caliby Tacilily Sommon? - 4 - - - 0 4 -
| Trilarhes SLeuclure: shala, & i Tunnels - 1871 - - - aul 4 1R -
1 LLEW Storage Facility (Commaorn) - &1 - - - @ Fiy -
1 Main Bteam Support Structure - AL0 - - 3l 211 -
1 s Mize, Structures & Foundations (Commeaon) - B36 - - - 121 Elea] -
| ¥ Noerth Admin Anncx Building - £ - - - 8 £ -
| sloar Spray Ponds - 1918 - - - 18D 1,400 -
| Crperalions Support Boilding - 128 - - - 142 147 -
1.1. Cutage Bupport Facility (Comrnon) - 514 - - - o2 A2 -
1.1.25 ['rotected Aren Sec. Blast Wall (Conurmnaon - 1.211 - - - 132 1 592 -
Sho1.1. Hadwaste Building - 1,805 - - - 210 1,813 -
| Teelueling Water Slorage Tunk - 7 - - - 12 i i -
I Thetention Tanks (Commen? - i) - - - i £ (512 -
1 S0 Valtage Eepulator Buildngs (Commoaon) - 11 - - - 2 12 12 -
1 s Security Ha and CSuard House (Comroon) - 19 - - - 2 23 22 -
1 Hervive Building (Cormraon) - 14 - - - T aB it -
| Seswage Troatmsnt Flanl (00 men) - “ - - - 0 2 2 -
| Sile Pencing & Paving & T - (1851 - - - il fiiad a4 -
| Bpara Turbine Rotor Taydown Pads (Com} - - - - 0 2 2 -
L1143 Heation BO Gag TH Generator (Commeaon) - - - - 1 T T -
1 Hubsyrchronois Hesonance Irotection - - - o] 3 -
1 Switchpear Building - - - - 1 il -
| i Technical Supporl Conler (Conmen’ - - - - [ a7 -
| Tranalcrmaer - - - - 12 i -
| Turtine Tilding - - - - HER 2 aR0 W, -
1 Turbine Building 'edestal - - - - 431 4461 no, -
1 Turbine Maintenance Facility - - - - a 1% 214 -
I Vehicle Maintenanee Pacility (ammaon) - - - - i 4R g -
Sl LRE WERT Train T ommion? - 1 - - - 0 | | T -
Shol LRSS Walsh Tuenilurs Slaorsgs Tldghd Conman - 44 - - - 7 a0 a0 B -
ih 1151 Warehouse (Common) - 529 - - - 19 573 373 aale -
Ah 1108 Warehouse - Cifice Facibity (Common) - 291 - - 11 Han 256 2457 -
Sh 1156 Yard Tunnels - 567 - - 53 410 110 4,280 -
ShoLRT Tuel Building - 770 - - 115 HH5 HER 6,160 -
Shol. Tislasls - 24877 - - - T 2GR AT 241,208 -
Hite Ulogeout Antivities
ih,1.2 Hemeve Eubble - 508 - - - 15 517 347 BELE -
Sho1.2 Grade & landseape site - 25 - - - @ i3 - i3 -
dhol 4 Tinel resporl 1 R - - - - 5T 8 (i3] (i3] - - F
BN Subilalal Pericd 8h Aclivily - 25,244 - - BT 3, TS 2400 3153 a1 2,227 LEEh]
Period 3b Additional Costs
Sh21 Conerete Crushing - 1761 - - 5 2681 2021 2021 A -
dh22 Censlegslion Debeis - - - - 1.010 1R 1,142 1,162 - -
dh2n Tiring Rang: Closure - 87 - - 101 28 216 216 Gl -
b2 Bublolal Poricd &b Addilional Costs - 1.8 - - 1.117 440 B iz T -
Period 3b Callateral Crets
ahal Hmall tool allowsnee - 153 - - - 28 175 i) - -
1 Subilalal Poricd 8h Collaleral - 152 - - 25 176 175 - -

14T Services, L1



Exhibit LAG-2
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Palo Verde Nuclear (zenerating Station focument ADLTE815-001, Hen. @
2023 Decommissioning Cost Study Appendix C, Page 19 of 28
Table C-2

Palo Verde NGS Unit 2

DECON Decommissioning Cost Estimate
{Thousands of 20235 Dollars)

UE—Site L.LEW' NEC Spent Fuel Site Provessed Burial Volumes Burial ! Utility and
Activity Devon Hemoval Packaging Transport  Processing Disposal Cther Total Toutal Lic. Term. Management Restoration Volume Class A Clazs B Class C GreC Processed Cralt Contractor
Index Activity Description Cost Cost Couts Costs Costs Costs Coxts Contingency Costs Costs Costs Couts Cu Feet Cuw Feet Cu Feet ' Cu Feet ' Cu Feet Wt L. Munhours Manhouwrs

P'eriad 2k Period-Dependent Coeta
b1l Lnaurarnee - - - - - - 501 a0 Ha2 252 - - - - . . . . - -
Gho1.2 Property tazes - - - - - - RAD 83 #E3 . . A03 . . . . . . R R
Ahodn TTesvy sxqui prucnl rental - 1500201 - - - - - a0y 5420 - - [EREH) - - - . . . - -
dhod 4 Flani ray bud sl - - - - - - 445 3 al0 . . R10 . . . . . . - -
HiE N R TEFET Tees - - - - - - g 24 it - 2 - - - - - - . - -
Shols LBFE] Operating Coste - - - - . - an 12 g3 . G2 . . . . . . . - _
b7 Serurity Staft Cost - - - . . - 4,538 591 G825 )] 2179
ah.1.2 tility Staff Coet - - - . . - 15,975 2,056 16, 0e5 )] e
b4 Sublalal Pericd b Poriod-Nependent Chixls - 5,020 - - - - 21,5 4,088 BT a2 B

- 2545301

Shd TOTAL PERICGL 3b 20T - 55,255 - - - - 22,772 B 514 B84, 570 39

-1

3221 20, 14% - - - - - - 268,121 250 2688
PERLOD 3d - GTCC shipping

Feriad B Thirecl Teeommizsianing Aslivities

Suclear Steam Supply System Remowval

51,11 Vessel & Internals (370020 Disposal - -

Hil1.1 Totals - _
ad.l Subilalal Poricd 3d Aclivily Cosls - -

—

216 . . 0,402 .
216 . . 0,402 .
RN - - 200,402 -

20,020
20,020
ER.OE0

721,110 - -
721,110 - -
74410 - -

—

Sd.o TOTAL PERIGT: 1 SORT - -

4G - - 200,402 - AaTE 25,020 ER.OE0 - - - - - - NadT TE4 A0 - -
PERIOD 3 TOTALS - 55,255 1,216 - - 20,402 22,772 11,717 39, 59l 20,117 3,824 &0,149 - - - - 3,847 21,110 255,121 240,268

TOTATL CORT TO NECOMMIEETON 18,118 (5 RE B0 16,77R - 179,000 430,18 TR E TS 1,008,448 I THE 224495 418k - A0 274 2002 244 + 40 1042050 1880, 128 BAELTTT

[TOTAL COST TO DECONDMISSION WITH 20.32% CONIIN GEN CY; $1,005.418  thousunds of 2023 dollars
TOTALNRC LICTNST TERMINATION COST T8 80.88% OR: 8913,79%  thounsands of 2023 dollars
SPENT FUEL MANAGEMENT COST LS 2.21% OR: $22.195 thousunds of 2023 dollars
INON-NUCLEAR DEMOLITION COST LS 6.58% OR: $69.155  thousunds of 2023 dollars
TOTAL TLOW-LEVEL RADTOACTTIVE WASTE VOLUMT BURTED (EXCLUDING GTCC): 2,301 Cubie Feot
TOTAL GREATER THAN CLASS C BADWASTE VOLUME GENERATED: 1,433 Cubic Feet

TOTATL SCRAP METAT. REMOVED: 64,806 Tons

TOTAL CRATT LABOR REQUTREMEINTS: 1,580,125 Man-hours

Tored ™
nf - indicate thal this aetivity nol shargsd as Josommizsicning expoens:
- indicates thal this activity performasd by Jescrnmissicning sall

- indicates that this value is less than 0.5 but is non-zera
Acell containing - " indicates a zero value
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699



