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acceptable m site remediation. The EPA has two himits 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.!'
An additional imit of 4 millirem per year, as defined in 40 CFR Part
141.66, is applied to drinking water.2!

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) 21 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 ultimate
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, ie., 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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2.1 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 decommissioning 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, ie., 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:

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

¢ 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 he
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 hicensee 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.

¢ 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.

o 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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2.3

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.

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.

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
mclude:

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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¢ 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.

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

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

e Disassembly and segmentation of the remaining reactor internals,
mcluding the core shroud and lower core support barrel. Some material
1s expected to exceed Class C disposal requirements. As such, the
segments will be packaged in modified fuel storage canisters for geologic
disposal.

¢ 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.

e 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.

e 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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¢ 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 equvalent, 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:

e 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),

o 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.

e 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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2.4

contamination 1s 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).”122l 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 heen performed in
accordance with the LTP, and that the terminal radiation survey and
associated documentation demonstrate that the property (exclusive of the
ISFSI) 1s 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 auxihiary 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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2.5

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 DOE 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.
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3. COST ESTIMATE

The cost analysis prepared for decommissioning Palo Verde consider the unique
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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3.2 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” 123, and the DOE "Decommissioning Handbook” 21, 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
imformation available in the industry publication, "Building Construction Cost
with RSMeans Data," published by Gordian [25],

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 umnit 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 1.1841268] Revision 1, issued in October 2013, describes the
methods and procedures that are acceptable to the NRC staff 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 1s also consistent with the
recommendations of Regulatory Guide 1.202,127 issued February 2005.
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Work Difficulty Factors

3.3

TLG has historically applied work difficulty adjustment factors (WDFs) to
account for the inefficiencies in working in a power plant environment. WDF's
were assigned to each unique 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%
+  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 imitations 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.

e 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 1s
hittle 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%).

e 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.

¢ Some program management and support costs, particularly costs
assoclated 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.

e 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.

¢ 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.

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

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, i.e., 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 combimed 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
1281 as "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.

TLG Services, LLC

3614



EL PASO ELECTRIC COMPANY
2025 TEXAS RATE CASE FILING

: @gﬁé@@ﬁﬁﬁﬁ%@%ﬁﬁé@?%&?ﬁ STUDIES Document A04-1815-001, Rev. 0
AEsHesomunssienprg Cost Study Section 3sRage fohA4
FOR TEST YEAR ENDED SEPTEMBER 30, 2024 PAGE 42 OF 199

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 various 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 handhng,
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 25%
+ Reactor Waste Transport 25%
+ Reactor Vessel Component Disposal 50%
¢+ GTCC Disposal 15%
+ Non-Radioactive Component Removal 15%
¢+ Heavy Equipment and Tooling 15%
¢  Supplies 25%
+ Engineering 15%
* FEnergy 15%
» Characterization and Termination Surveys 30%
* Construction 15%
* Taxes and Fees 10%
* Insurance 10%
» 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 bhasis. A composite value 1s 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/2?l
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. 13l The Commission’s Substantive Rule
§25.231(b)1D(F)Q) requires use of a contingency of 10% of the cost of
decommissioning. As a modification to the contingency based on the ATF
guidelines as identified above, an administrative reduction was
incorporated in the overall contingency on the cash flows in Appendix Q
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 probahilities. 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 1n local community meetings, legal challenges,
and national and local hearings.

Changes in the project work scope from the baseline estimate,
involving the discovery of umexpected 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 helow.

For the hasis 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
is 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 I'1l). 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
mcluded in Appendices L and N, 1s 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

+ 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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TABLE 3.1
PALO VERDE
SPENT FUEL AND GTCC DISPOSITION
Canisters Prior to Shutdown Toi.al Toi.al
Pool Lo X0 Pool 1o 18KS] ISESI 1o DOK GO Casks 1o Casks
21 FA 24T°A  B37TTFA 24TA  37TFA Legacy? I5I'5] to DOE
Unit 1 15 ol 12 - - - 93 13
Unit 2 21 Da 13 - - - 95 21
Unit 3 21 18 14 - - - 92 21
Total a7 152 129 - - - 281 iy
Canisters After Shutdown through 2057 Tol.aal Tol.al
FPool to ISFSI IST&SI to DOR GTCC | Casksto Casks
Pool Lo 1O 24 A 37TFA 244 3THA Legacy 551 Lo 1O
Unit 1 25 - 10 22 - 10 10 17
Unit 2 241 - 7 5 - 10 7 32
Lot 3 25 - 7 8 - 10 7 a7
Total V8 - 24 38 - il 241 116
Canisters 2058 through 2097 Tol.aal Tol.al
Pool Lo 18FS] ISESI 1o DOK GO Casks lo Casks
Pool to DO 24 TA S7IA 0 24TA BTEFA Legacy 15151 to DO
Lot 1 - - - 259 0z - - 81
Unit 2 - - - 15 ol - - 95
Lot 3 - - - 40 o - - 21
Total - - - 111 153 - - 267
Tatal assemblies discharged 12,123
Assemblies accepted by DOK from the 1SFSI 9,288
Total 21 assembly casks required 152
Total 37 assembly casks required 153
Tatal Tfuel casks loaded Lo I8KFS] 305
Assemblies accepted by DOK Trom the pool 2,835
21 assembly casks accepted by DOL from the pool 135
Total Casks
Unit 1 to ISFSI 103
Unit 1to DORE 143
Lot 2 1o 1SKSI 103
Unit 2 to DOE 118
Lot 3o 1SKSI 99
Unit 3 to DOE 149
GICO egaey Waste 30
Total Casks (spent fuel & GTCC) 170

Notes: ! Fuel Assemblies

2 Legacy OTCC waste includes an allowance of 2 canisters per unit remaining from plant operations in
spent fuel pool; the remaining 8 canisters per unit hold the CTCC resulting from vessel internals
segmoentalion 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 1s
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 himitations 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) 1s 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 contammment
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 wuntil 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 11, as described in Title 49 of the Code
of Federal Regulations.?!l The contaminated material will be packaged
in general design packages, as defined in 49 CFR 173.410 in Industrial
Packages (IP I, 11, 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 II 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 1s 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. [3Z
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) 1s 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 1t 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 913t Avenue Wastewater
Treatment Plant Interface Structure, Buckeye Irrigation Company
Interface, and the Hassayampa Pumping Station, The buildings will he
demolished to a nominal depth of three feet helow 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 I 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 mnon-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
year have indicated that the highest dose from residual radioactivity is
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less than 1 mRem/year TEDE. Consequently, no allowance has heen
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 ISKFSI

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 utilization 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, Camsters 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 Iimits. 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 required. 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 i 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 switable 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 decommissioming 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 Utality 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 huildings at the site. The facilities included within this

Iine 1item are Listed helow.

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

Traimning Mockup Facility

Turbine Building Tank Storage Area
Underground Weld Test Bulding

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.

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 dismanthing 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, %Sy, 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.[33 Actual
estimates were derived from the Ci/gram 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-013004 and
NUREG/CR-067235 and benchmarked to the long-ived 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.

TLG Services, LLC

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 1s 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 swtable
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
imcluded 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, 1.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] iIn a similar fashion as other scrap metal as discussed
previously.

Costs for electrical power required to decommission the plant are
imcluded 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,
mohile 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.

¢ 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 he performed in accordance
with the current regulations assumed to be in place at the time of
decommissioning. This includes the ahility to dispose of demolition
debris on-site. Changes in regulations may have a cost impact on
decommissioning.
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10.

11.

12.

13.

14.

TLG Services, LLC

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
ijuries due to radiation exposure from equipment, material, etc.,
used during decommissioming., 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 mmcluded in the
estimate. This cost 1s 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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16.

17.

18.

19.

20.

21.

22.

23.
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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 hy
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 below this level. Holes will be drilled in each of
the foundation hasemats 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 Rewvised Statues,
specifically 49-762.01 through 49-762.08 and 49-701.01, all
regarding the definition and handling of solid waste, do not
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3.7

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 m Appendices B, C, i, 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
Q represent consolidated cash flows with contingencies of 25% and 10%,
respectively. The following should be considered when reviewing these tables:

. “Decon” as used 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.

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

o “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 (.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, I, J, K,
L, M, and N; however, not all line items 1n 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. [39]

4.1 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule reflects the results of a precedence network developed for the
site decommissioning activities, 1.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.

o 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 1s complete.

o 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,
consistent 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).

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.
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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 147l the NRC
is responsible 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 hasis 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 radioactive 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 #7Cs will still control
the disposition requirements.

The waste material generated in the decontamination and dismantling of Palo Verde
1s primarily generated during Period 2. Material that 1s 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 EnergySolutions facility in Clive, Utah. This decommissioning
waste stream destination also includes Class A resins and dry active waste.

Class A waste 1s disposed of at the WCS facility in Andrews County, Texas. Metallic
waste is 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, asbestos,
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 1s assumed to occur in 2097.
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TABLE 5.1

PAL.O VERDE

Document A04-1815-001, Rev, 0

DECOMMISSIONING WASTE SUMMARY '

Sectionsdtngedof 6
PAGE ¥4 OF 199

Unit Waste Categﬂry Volume (cubic feet) Weight (pounds)

| Class A Bulk (concrete, metal siding) A5, 862 1,684,053
Class A Metallic (vonlainerized wastle and large
components) 458,298 30,241,962
Class A DAW 30,385 407,707
Cla=s A (low activity resin and filters) G5.673 h46.018
Class I3 (irradiated vessel inlernals and higher-
activity resin and filtors) 3002 343,304
Clasa C (irradiated vesael internala) 224 34,8938
GTCC (irradialed vessel internals and legacy wasle) 1,133 Q05,513
Wasle Processing (nol used in 2023 estimale) {} {}
Serap Metal (non-conlaminaied) 35,130,000

2 Cla=s A Bulk (concrete, motal =siding) 35h.862 1.694.064
Class A Metallic (vonlainerized wastle and large
componcnts) 535,814 3,178,231
Class A DAW 31,736 434,732
Clazs A (low activity resin and filters) 5,761 hh1,.308
Cla=s B Grradiated wease] internals and higher-
aclivily resin and [illers) 20082 248,294
Clauss C (irradiated vessel inlernals) 2324 54,938
ATCC (irradialed vessel internals and legacy waste) 1,133 Q05,513
Wasle Processing (nol used in 2023 estimale) {} {}
Serap Metal (non-conlaminaied) 128,702 000

3 Clazs A Bulk (concrote, motal =iding) 3h.862 1,694,053
Class A Metallic (vonlainerized wastle and large
componcnts) 458,746 30,246,884
Class A DAW 20,410 408,196
Class A (low activily resin and [illers) £5, 758 549,906
Cla=s B Grradiated wesac] internals and higher-
aclivily resin and [illers) 20082 248,294
Clauss C (irradiated vessel inlernals) 2324 54,938
ATCC (irradialed vessel internals and legacy waste) 1,133 915,513
Waste Procossing (not used in 2083 catimate) 0 0
Serap Metal (non-contaminated) 134,588,000

1

Columns may not add due to rounding
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TABLE 5.1
(continued)

PALO VERDE

Document A04-1815-001, Rev, 0
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DECOMMISSIONING WASTE SUMMARY

PAGE 75 OF 199

Unit

Waste Category

Volume (cubic feet)

Weight (pounds)

Cla=a A Metallic (containerized waste and large

Steam Cen. [components) 146,958 13,248,071
Cla=a A Metallic (containerized waste and large
1PV lleads [components) 15,216 924 188
Class A Metallic (vonlainerized wastle and large
15181 componenls) 18,798 4,885 138
Other Subpart ) Waste (Evaporation Ponds) 67,500,000
Totals Cla=s A Bulk (concrote, moetal =siding) 107,587 5,082,160

Cla=a A Metallic (containerized waste and large

componenls) 1,663,929 114,682 998
Class A DAW 62531 1,950,625
Class A (low aclivily resin and [illers) 20,172 1,647 233
Class I3 (irradiated vessel inlernals and higher-

aclivily resin and [illers) 65,007 724 882
Class C (irradiated vesael internala) 870 104,814
GTCC (rradiated vessel internals and legacy waste) 13,300 2,716,639

Waste Procossing (not used in 2023 catimate)

Subpart ) Waste (Fvaporation Ponds)

Serap Metal (non-conlaminaled)

86,510,000

1

Columns may not add duc to rounding

TLG Services, LLC
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FIGURE 5.1
RADIOACTIVE WASTE DISPOSITION
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FIGURE 5.2
DECOMMISSIONING WASTE DESTINATIONS
RADIOLOGICAL
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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 hillion (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
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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 1s reported as zero, since the pricing for such processing of metallic waste is
not cost effective with the current LLRW disposal rates.

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

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

License termination survey costs are associated with the labor intensive and complex
activity of verifying that contamination has heen 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
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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
basic functional nor regulatory level.
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TABLE 6.1
SUMMARY OF DECOMMISSIONING COST ELEMENTS - TOTAL COSTS

Palo Verde Nuclear Generating Station
{(thousands of 2023 dollars)

Document A04-1815-001, Rev, 0

Section 6, Page 4of 7

SCHEDULE H-10
PAGE 81 OF 199

Column Index {(A) (L5 () (L (L) (M (3 (11 (I @) (K} (L) (M) (N} ()
Shared Tacilities
Stored Rx Yater .
Stored SfG Closure Water Reclamation Make-up IST'ST Unit 1% Unit 2 ¢ Unit 3
& Storage Head & Reclamation Tacility Tvaporation Water Campaign (Including (Including {Including
Unit 1 Unit 2 Unit 3 IST'SI Fac. Storage Fac. Facility Supply Line Ponds Resevoir 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. dJ App. K App. N
Work Category
Characterization and License Termination Surveys AT bed 17,494 17,4495 6,776 - - - - 277 H5 - 654,507 24,761 19,874 14,875
Decon 24,549 34,609 34,603 - - - - - - - - 73,761 24,549 34,609 34,603
TDOC Staff - - - - - - - - - - - - - -
Encrgy 16,976 16,2008 163, 2008 b - - - - - 19,125 16,987 16,219 16,219
GTec DO Disposal 30,590 35,595 35,595 - - - - - - - - 106,786 30,095 35,595 35,695
Health Thysica Supplics 22 818 25472 28768 - - - - - - - - 69,089 22 818 25472 28768
Inzurance 8,510 7023 68,187 21.6893 - - - - - - - 43,413 15,741 14,264 13.418
LLIRW Disposal 127,602 152,894 137,693 10,334 20,3005 68,366 - - - - - 478,343 150,986 176,229 151,028
Non-Craft Contractors 11,40} 1,879 1,879 - - - H42 Ba7 1,711 - - 241,539 12,527 £5,(H6 5,006
OI-Site LLRW Processing - - - - - - - - - - - - - - -
Other 14}, 560} 13,7001 10,7001 5,563 T6H 790 - - 1,784 278 - 12,138 15,953 11,0635 11,0893
Tackaging 15,4165 15,472 13,477 671 285 804 635 - - - - - T2.523 25,502 25,508 25513
Process Liquid Waste 9,129 9,129 9,129 - - - - - - - - 37,387 9,128 9,129 9,129
Troperty Taxes 4,259 3,951 3,319 15,772 - - - - - - - 57811 19,517 19,188 18,606
Regulalory / NIRC 6,900 4,123 3835 739 - - - - - - 5,432 7,198 4,366 3.868
ltemoval 109,133 114,661 110,709 12,453 G0 101 10,777 T4.6825 83874 3,368 - b2 341 165,079 170,607 166,655
RV 31,150 A1,2006 A1,2006 - - - - - - 93, 862 31,150 A1,2006 A1,206
RV Internals 61,496 51,764 51,764 - - - - - - - - 185,035 61,496 51,764 £1.764
Sccurity B 812 76,951 T1,191 161,713 - - - - - 290,677 154,726 130,845 125,108
Shipping 10,675 12 4184 10,689 2275 4,660 2007 - - - - - 12,788 15,651 15,464 13,669
Spent Fuel £ 18P/ ISES] Equipmeni & Materials - - - - - - - - - - 12,663 12,663 4,188 4,188 4,188
Spent Fuel BT/ TSFST Labar - - - 5,566 - - - - - - 4,185 10,151 5,585 3,885 3,385
Spent Fuel / 15F / 1S1'S] Other 15,444 14,624 13,169 16,760 - - - - - - - 59,987 21,031 30,210 18,746
Spent Fuel Capital and T'ransler - - - 152,634 - - - - - - - 152,634 20,878 B0,878 b0.878
Spent Fuel TPool Taolation 16,480 10,987 10,987 - - - - - - - - 28,153 16,480 10,987 10,8987
Steam Generalors 34,504 34,504 34,504 - - - - - - - - 103,513 34,504 34,504 34,604
Remedial Action Surveys BEIEE 9,954 9954 - - - - - - - - 28 8952 BEIEE| 9,954 99541
Ttility Staff 277784 262 555 203,785 35,323 - - 1,569 - 6,115 41 - Q17,573 22 335 Y86 005 228,336
Ltility Transition Cosis 50,449 b, 449 51,449 - - - - - 151,346 50,449 b, 449 501,449
rrPota.I 1.OT1,251 1,01, 448 1,004, 106 1 06,724 B8, 185 98488 12,985 Ta,152 T7.061 5,209 lf5:75{}_ 23,811,125 1,275,690 1,269 887 1,268, 516 :
NRC Lieenae Termination G915 876 Q138,798 914,246 - BT.515 97658 - - - - - 2841,1859 948,303 Q46,224 Q416,672
Spent Fuel Managemeni 24,534 33,495 19,006 208,724 - - - - - - 16,750 589,609 199,035 196,986 193,498
Site Resatoration T2 840 659155 T0.855 - 672 132 12,985 TH, 152 T7.061 5,259 - A83.115 125,362 126, 676 128,376
Total 1,011,251 1,006,448 1.004,106 6,724 88,185 09,808 12,9838 Th.4b2 77061 6,259 18,750 3,814,123 1,275,690 1,269,887 1,268,646

Numbers may not total due lo rounding

TLG Services, LLC

Column M represents the cost from Column A, plus 1/3 of the shared [acililies cosis tolals [rom columns Y through K
Column N represents Lhe cost [rom Column B, plus 153 of the shared [acililies cosis lolals [rom columns 13 through K

Column O represents Lhe cost [rom Column C. plus 153 of the shared [acililies costs tolals [rom columns D through K
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TABLE 6.1a

SUMMARY OF DECOMMISSIONING COST ELEMENTS - LICENSE TERMINATION COSTS

Palo Verde Nuclear Generating Station

(thousands of 2023 dollars)

SCHEDULE H-10
PAGE 82 OF 199

Column Index (A4) (H () {n (KD (F) (D (H) ) @) (K) {B] (M) (N) n
Shared Facililies
Stored Iix Yater
Stored 5/G Closure Water Reclamation Make-up ISESL Unit 1% Unit 2% Unit 3
& Storage Head & Reclamation Facility Evaporation Water Campaign (Including (Including (Including
Unit 1 Unit 2 Unit 3 ISFS1 Tac. Storage Tac. TFacility Supply Linc Ponds Resevoir Costs Total alloeations) alloeations) alloeations)
Report Reference App.C-1 App.C-2 App.C3 | App.L App. G App. M App. H App. 1 App. Jd App. K App. N
Work Category
Characterizalion and License Terminalion Surveys 29 3892 17,4494 17,493 - - - - - - - - 57,369 22 584 17,454 17,493
Necan 24 549 24,609 24603 - - - - - - - - 73,7681 24 549 24,609 24603
[O0 Siall - - - - - - - - - - - - . . .
Energy 16,166 15,699 15,699 - - - - - - - - 17,863 16,166 15,699 15,689
GTCC DOR Digposal 45,305 35,595 35,5495 - - - - - - - - 106,786 35,595 35,595 15,5495
ITealth Physics Supplies 22,518 23,478 28 768 - - - - - - - - 69,089 29 8418 23,472 28,768
Insurance 8,310 T7.023 6,187 - - - - - - - - 21,721 8510 7.023 £, 187
LLRW Disposal 127 602 102 894 127,693 - h3.303 £.266 - - - - - 467,908 147 ha1 172784 147 083
Non-Cralil. Contractors 10,351 4,450 4,430 - - - - - - - - 19,212 10,351 4,450 4,430
CHT-Site LLEW Procossing - - - - - - - - - - - - - - -
(Oiher 9276 9417 9,417 - 746 Hi82 - - - - - 29 538 9,702 9,892 9,892
Packaging 13,165 15,472 L3 ATT - 28,804 6356 - - - - - 71,853 23,278 23,485 23,280
Process Liruid Waste 0,129 9,129 8,129 - - - - - - - - 27 B87 9,129 9,129 0,149
Property Taxes 3,567 3,259 2,636 - - - - - - - - 9.41642 3.567 3,259 2 6556
Regulatory { NRRC 3,955 1,143 3,625 - - - - - - - - 11,703 65,955 1,143 3,645
Removal 61,250 67,864 62 212 - 0 75 - - - - - 191,402 61,275 7,889 £2 238
RY 31150 31,206 31,206 - - - - - - - - 93 hiZ 31,150 31,206 31,206
RY Inlernals 61,496 £1,764 681,764 - - - - - - - - 185,025 £51,496 £1,764 £1.764
Security £9.091 36,388 62,731 - - - - - - - - 198,209 800491 66,1388 652,731
Shipping 10,675 12,184 10,689 - 1,660 2,007 - - - - - 10,512 12,895 11,706 12,911
Spent Fuel / EF / ISIFSI Eguipment & Materials - - - - - - - - - - - - - - -
Spent Fuel / EP / [SIFSI Labor - - - - - - - - - - - - - - -
Spent ['wel / EP / [SIFS] Other - - - - - - - - - - - - - - -
Spont Fuel Capital and Translor - - - - - - - - - - - - - - -
Sponl Fuel Pool lsolation 16,480 10,987 10,987 - - - - - - - - 38,453 16,480 10,987 10,987
Sieam (Goneralors 34 004 A4 504 34,504 - - - - - - - - 103,513 34,504 34 504 34,004
Remodial Aclion Survoys 9044 9 9584 9,904 - - - - - - - - 28,952 9,044 9.9h4 9 9h4
Utility Staff 260,904 245,602 286,976 - - - - - - - - 793,571 260,993 245,602 286,076
Utility Transition Costs 50,119 3,119 S0,4149 - - - - - - - - 151,346 30,149 30,149 50,149
ITotal 215,876 813,797 214,246 - 87,5148 8,765 - - - - - 2,841,199 318,303 846,244 83416,672 |
NRC License Termination 915 876 913,798 914,246 - 87.013 9,765 - - - - - 2,841,199 948,503 946,224 946,672
Speni Fuel Managoment - - - - - - - - - - - - - - -
Sile Resloralion - - - - - - - - - - - - - - -
Total & 915 876 913,798 914,246 - 87.013 9,765 - - - - - 2,841,199 948,503 946,224 946,672

[ .
Numbors may nol tolal due Lo rounding

2
i

4

TLG Services, LLC

Column M represents the cost from Column A, plus 153 of the shared facilities costs totals from columns D through K
Column N represenis the cosi from Column B, plus 1/3 ol the shared Taeilitios costs Lotals [rom columns 1 through K

Column O represents the cost from Column C. plus 1/3 of the shared facilities costs totals from columns D through K

3655



EL PASO ELECTRIC COMPANY
Paloo¥erele MudlearsGEeneating Station
2029%5%%%%%@%5@%%%@“'“9 COST STUDIES

SPONSOR: LORI GLANDER :

PREPARER: LORI GLANDER

FOR TEST YEAR ENDED SEPTEMBER 30, 2024

Document A04-1815-001, Rev, 0
Section 6, Page 6 of 7

SCHEDULE H-10
PAGE 83 OF 199

TABLE 6.1b
SUMMARY OF DECOMMISSIONING COST ELEMENTS - SPENT FUEL MANAGEMENT COSTS

Palo Verde Nuclear Generating Station
(thousands of 2023 dollars)

Column Index (A4) (H () {n (KD (F) (D (H) h @) (K) () [¢ (M) (N) n
Shared Facililies
Stored Iix Yater
Stored S/G Closure Water Reclamation Make-up ISFS1 Unit 1% Unit 2 ¥ Unit 3
& Storage Head & Reclamation Facility Evaporation Water Campaign {Including (Including (Including
Unit 1 Unit 2 Unit 3 15FS1 Tac. Storage Tac. Tacility Supply Line Ponds Resevoir Costs Total alloeations) alloeations) alloecations)
Report Reference App.C-1  App.C-2 App.C3 | App.L App. G App. M App. H App. 1 App.d App. K App. N
Work Category
Characterizalion and License Terminalion Surveys - - - 6,776 - - - - - - - 6.776 2259 2,859 2,859
[Jeeon - - - - - - - - - - - - . . .
[O0 Siall - - - - - - - - - - - . . . .
Energy - - - 33 - - - - - - - 33 11 11 11
GTCC DOR Digposal - - - - . . - - - - B B } } B}
IIealth Physics Supplies - - - - , , - - _ _ _ _ _ _ _
Insurance - - - 21,693 - - - - - - - 21,693 7.231 7.231 7.231
LLEW Disposal - - - 10,334 - - - - - - - 10,5354 3,445 3,445 3,445
Non-Crall. Contractors - - - - - - - - - - - - - . .
OQI-5ite LLRW Procossing - - - - - - - - - - - - - - -
(Oiher - - - 3,063 - - - - - - - 3,662 1,188 1,188 1,188
Packaging - - - 671 - - - - - - - 6571 221 221 221
Process Liquid Waste - - - - , , - - _ _ _ _ _ _ _
Property Taxes - - - 15,77 - - - - - - - 15,7752 15,257 15,257 15,457
Regulatory / NRRC - - - T29 - - - - - - - 729 213 243 243
Removal - - - 12 4563 - - - - - - - 12,453 4,151 4,151 4,151
RV Inlernals - - - - - - - - - - - - - . .
Security 7372 £,193 4110 161,743 - - - - - - - 179,118 61,4286 60, 108 53,081
Shipping - - - 2,275 - - - - - - - 2875 738 758 758
Spent Fuel / EF / [SFSI Eeuipment & Materials - - - - - - - - - - 12,563 12,563 1,188 1,188 1,188
Spent Fuel / EP / ISIFSI Labor - - - 5,066 - - - - - - 1,188 10,151 3083 3583 3,583
Spent I'uel / EP / ISIFSI Other 15,144 11,644 13,159 16,760 - - - - - - - 59,0987 21.031 20,210 15,746
Spont Fuel Capital and Translor - - - 152 634 - - - - - - - 102,654 HBTS HLBTS 50,878
Spoeni Fuel Pool lsolation - - - - - - - - - - - - - - -
Steam Goeneralors - - - - - - - - - - - - - . .
Remodial Aclion Survoys - - - - - - - - - - - - - - .
Utility Staff 1,718 1.678 L7737 655,523 - - - - - - - 70,156 23,192 23,152 23,612
T tility Transition Costs - - - - , , - - _ _ _ _ _ _ _
ITotal 24,5341 224895 198,006 306,724 - - - - - - 16,730 B3Y. 50O 199,025 196,886 183,198 |
NRC License Termination - - - - - - - - - - - - - - .
Spoent Fuel Managemoent 24,534 22 495 15,006 a6, 724 - - - - - - 16,750 H89.509 199,025 196,986 193,458
Site Resloralion - - - - - - - - - - - - - . .
Total & 24 534 22 495 19,006 a6, 724 - - - - - - 16,750 h&9.h09 199,025 196, 986 193 498

[ .
Numbors may nol tolal due Lo rounding

2 (“plumn M represents the cost from Column A, plus 1/3 of the shared facilities costs totals from columns D through K
* Column N represenis the cosi. from Column B, plus 143 of the shared laeililios costs Lotals from columns 13 through K

4 (plumn O represents the cost from Column C, plus 1/ of the shared facilities costs totals from columns D through K

TLG Services, LLC
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SPONSGR: LORI GLAN
PREPARER' LORI GLANDER TABLE 6.1¢ SCHEDULE H-10

FOR TEST YEAR ENDED SEPTEMBER 30, 2024 SUMMARY OF DECOMMISSIONING COST ELEMENTS - SITE RESTORATION COSTS PAGE 84 OF 199
Palo Verde Nuclear Generating Station
(thousands of 2023 dollars)

Column Index (A4) (H () {n (KD (F) (D (H) h @) (K) {B] [¢ (M) (N) n
Shared Facililies
Stored Iix Yater
Stored S/G Closure Water Reclamation Make-up ISFS1 Unit 1% Unit 2 ¥ Unit 3
& Storage Head & Reclamation Facility Evaporation Water Campaign {Including (Including (Including
Unit 1 Unit 2 Unit 3 15FS1 Tac. Storage Tac. Tacility Supply Line Ponds Resevoir Costs Total alloeations) alloeations) alloecations)
Report Reference App.C-1  App.C-2 App.C3 | App.L App. G App. M App. H App. 1 App.d App. K App. N
Work Category
Characterizalion and License Terminalion Surveys - - - - - - - - 277 a5 - Taiy; 121 121 121
[Jeeon - - - - - - - - - - - - . . .
[O0 Siall - - - - - - - - - - - . . . .
Energy 310 510 310 - - - - - - - - 1.544 510 510 510
GTCC DOE Disposal - - - - . . - - - - B B } } B}
IIealth Physics Supplies - - - - , , - - _ _ _ _ _ _ _
Insurance - - - - - - - - - - - - - - -
LLREW Disposal - - - - - - - - - - - - - - .
Non-Cralt. Contractors 1.045 449 4449 - - - 8432 827 1,711 - - 3,826 2175 1,576 1.57H
OQI-5Site LLRW Procossing - - - - - - - - - - - - - - -
(Oiher 1.284 1,284 1,284 - 21 107 - - 4,784 272 - 9,038 3013 3013 3013
Packaging - - - - , , - - _ _ _ _ _ _ _
Process Liquid Waste - - - - , , - - _ _ _ _ _ _ _
Property Taxes 6493 594 6ol - - - - - - - - 2078 5043 594 594
Regulatory / NRRC - - - - - - - - - - - - - - B,
Removal 47 883 46,797 48,497 - 650 25 10,777 74,625 63,874 a2.3h8 - 298 486 99 602 98 haT 100,267
RV Iniernals - - - - - - - - - - - - - . .
Security 4,350 4,550 4,350 - - - - - - - - 13,049 1,350 1,350 1,450
Shipping - - - - , , - - _ _ _ _ _ _ _
Spent Fuel / KP / [SFSI Eruipment & Materials - - - - - - . . - - - - - B B
Spent ['uel / P / ISIFS] Labor - - - - B, B} B} B} B ) ) B ) ) )
Spent ['uel / EP / ISFSI Other - - - - - - - . . . - - - - -
Spoenl Fuel Capital and Translor - - - - - - - - - - - - - - -
Sponi Fuael Pool Tsolation - - - - - - - - - - - - - - "
Steam Goneratlors - - - - - - - - - - - - - . .
Remodial Aclion Survoys - - - - - - - - - - - - - - .
Utility Staff 15,073 15.073 15,073 - - - 13649 - 6,113 344 - 33,516 17.849 17.849 17,849
Ttility Transition Coste - - - - , , - - _ _ _ _ _ _ _
ITotal 70,810 69,155 70,835 - G572 134 12,988 75,1582 TT.061 6,259 - d84.115 128,362 126,876 148,476 |
NRC License Termination - - - - - - - - - - - - - - .
Sponl Fuel Managomoent - - - - - - - - - - - - - - -
Site Resloralion 70,840 £9.15h5 70,850 - 572 132 12,988 7h, 452 77,081 3, 259 - 383,415 128,362 126,676 128 276
Total & 70,840 £9. 155 70,855 - 6572 132 12,988 TH, 402 77,081 3,259 - 383,415 128 362 126,676 1282376

[ .
Numbors may nol tolal due Lo rounding

2 (“plumn M represents the cost from Column A, plus 1/3 of the shared facilities costs totals from columns D through K
* Column N represenis the cosi. from Column B, plus 143 of the shared laeililios costs Lotals from columns 13 through K

4 (plumn O represents the cost from Column C, plus 1/ of the shared facilities costs totals from columns D through K

TLG Services, LLC
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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
Decommassioning,” NRC Regulatory Basis Document, Docket ID NRC-2015-
0070, RIN Number 3150-AJ59, November 20, 2017. [Open]

U.S. 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 35512 et seq.), June 17, 2011. [Open]

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

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

“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]

TLG Services, LLC.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

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.

3659



EL PASO ELECTRIC COMPANY
2025 TEXAS RATE CASE FILING

gm&gw&ﬁ%ﬁé%hﬁ&%T STUDIES Document AQ4-1815-001, Rev. 0
s EgenRg Cost Study Section BcRege 8 afid

FOR TEST YEAR ENDED SEPTEMBER 30, 2024 PAGE 87 OF 199

24.

25.

26.

27.

28.

20.

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)Q).
[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]
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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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Excerpt from 1998 Palo Verde Decommissioning Cost Study - Executive

Summary:

EXECUTIVE SUMMARY APPENDIX
COST ALTERNATIVE STUDY

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

1.

_-~]

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

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.
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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
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processing of low-level waste is a wviable 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 enwvironmental aspects as community involvement and lhcensing
1ssues/requirements.

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

Alternative # 8 mm which the OA will act as Decommissioning Operations
Contractor (DOC), providing contract management of the decommissioning labor
force and subcontractors, divecting 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 Ona-Piece Vessel Lift C (35.2) Regulation revisions required, several utilities
’ submitting similar scenario. Until NRC approves
scenario, alternative remains unlikely.

2 Alternative Shift Fuel storage restricts schedule reduction, savings
Schedule NC 30 are offset by cost of second shift operations.

3 Altemative Disposal E\J’Xi?tin%ﬂ inds crete_llt_eddbg E\«laporartliafrj _Pondsl and

T ater Make-up utilized for clean fill disposal,
Site - Clean il c (7.6) Yes acceptable per Arizona Revised Statute.

4 Altemative 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 Maijor cost impact. should be added to cost estimate.
Contamination B 20.7 Yes Further characterization should be performed to

’ verify extent of contamination.
6 On-Site Recycling On-site facility capital and cperating cost (70%
reduction) is within 1% of off-site vendor cost. Due
. to responsibilities assumed by vendor and potential
-70% Vol. RedUCt!on c (0.9) Y5 ™ | of achieving similar savings, recommend further
-80% Vol. Reduction {7.0) investigation. New technologies yet to be praven
-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 Weight-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 (18.5) Yes good record indicated at other utilities.
Responsibilities

Cost savings are offset by delay in fuel storage pool

_ : decommissioning. $4.2 million savings offset by $3

9 Pre-Planning NC (1.2) million additional cost due to lengthening of
schedule caused by fuel storage delay. Savings in
period not worth increase in schedule.
Base estimate allocates $2.1 million (21,000 man-
eH ; hours) for license and related document
10 ; Fuel Building Isolation B 0 modifications. This is equal to several current utility
allocations. Including building medification cost of
$1.1 million, base estimate allocates $3.2 million. No
savings are indicated.

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

SCHEDULE OF ANNUAL EXPENDITURES
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DECON, UNIT 1
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Year labor & Materials  linergy Burial Other Total
20410 136 0 0 0 0 136
2041 231 0 0 0 0 2531
2042 231 0 0 0 0 2531
20413 601 0 0 0 0 601
2044 867 0 0 0 0 867
20456 69,100 1.6560 1,680 28 3.877 76,145
2046 96,109 17,6504 4,055 8612 24,166 150,416
2017 71,163 39,118 2.661 18,646 14,852 179,370
2018 71.633 36,561 2,182 15,291 13.671 168,533
2049 H6,964 15,8565 2,041 26,691 6,550 108,081
20560 H6,964 15,8565 2,041 26,691 6,550 108,081
2051 10,633 13,333 1,353 20,966 5.953 82238
20562 5,122 203 0 8 2,029 7,361
205: 6,108 202 0 8 2,045 7.541
2064 22,601 1.894 335 24 1,815 26,669
2055 19.715 13.208 308 5 1116 711
2056 17.651 14,957 270 0 1.410 31,189
2067 H27 450 8 0 42 1.028
2068 - b 0 0 0 0 0 0
2097 0 1,668 0 0 23.162 25,020
Total Ha8,286 171,282 16,976 176,969 107,738 1,011.2561
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Year labor & Materials  linergy Burial Other Total
20410 136 0 0 0 0 136
2041 231 0 0 0 0 2531
2042 231 0 0 0 0 2531
20413 601 0 0 0 0 601
2044 867 0 0 0 0 867
20456 368 0 0 0 0 368
2046 91,622 2771 1,927 365 5,001 101677
2017 73172 38,026 3,144 16,112 23,254 184,308
2018 77.362 10,989 2,668 61,648 15.668 198,135
2049 60,274 20,666 2,166 32.161 8279 125,536
20560 H4,669 153,964 2,041 22,424 0,872 98,941
2051 F1.669 13,951 2.021 22121 5.872 98,911
20562 31.671 11,153 1.118 16,928 5.136 69,039
205: 6,108 202 0 8 1,864 7.182
2064 22,601 1.894 335 24 1,684 26,439
2055 19,706 13,209 308 ] 1.107 34,631
2056 17.606 14,959 270 0 1.410 31,144
2067 H26 450 8 0 42 1.026
2068 - b 0 0 0 0 0 0
2097 0 1,668 0 0 23.162 25,020
Total H14,311 173,786 16,208 202,390 98,763 1,006,448
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Year labor & Materials  linergy Burial Other Total
20410 136 0 0 0 0 136
2041 231 0 0 0 0 2531
2042 231 0 0 0 0 2531
20413 601 0 0 0 0 601
2044 867 0 0 0 0 867
20456 368 0 0 0 0 368
2046 0 0 0 0 0 0
2017 13.709 303 273 4 610 14,500
2018 105.631 16,336 3.697 9,399 18,1418 153,412
2049 74,985 38978 2,661 48475 14,598 179,595
20560 73,745 34,960 2,475 44,264 13,188 168,628
2051 67.300 11,118 2.021 22137 5.871 111,750
20562 67.181 14,157 2,027 22 198 5.890 112,056
205: 6H, 228 14,124 1,926 22,261 6,804 109,545
2064 38,389 7175 743 7.848 2,841 H6.996
2055 19,725 13,269 308 ] 1.407 34,714
2056 17.629 15,029 270 0 1.410 31,238
2067 H27 452 8 0 42 1.029
2068 - b 0 0 0 0 0 0
2007 0 1,668 0 0 23.162 25,020
Total 546,673 170,460 16,208 177,189 93,676 1,004,106
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TABLE B-4

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

ILquipment

Year labor & Materials  linergy Burial Other Total

2015 156 230 0 0 0 6386
2046 3.667 10,881 0 26,6561 2,350 45,629
2047 3.667 10,881 0 26,6561 2,350 45,629
2018 0 0 0 0 0 0
20419 0 0 0 0 0 0
20560 0 0 0 0 0 0
2061 0 0 0 0 0 0
20562 0 0 0 0 0 0
2053 0 0 0 0 0 0
2064 0 0 0 0 0 0
20658 96 344 0 0 0 440
Total 7.886 22,336 0 53,303 1,660 88,185
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TABLE B-5

SCHEDULE OF ANNUAL EXPENDITURES
WATER RECLAMATION FACILITY
(Thousands of 2023 Dollars)

ILquipment

Year labor & Materials  linergy Burial Other Total

2053 1.850 315 0 0 0 2,195
2064 1,429 1,968 0 0 0 3.387
20658 1,429 1,968 0 0 0 3.387
2056 2,491 1,529 0 0 0 4,020)
Total 7,198 H.791 0 0 0 12,988
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TABLE B-6

SCHEDULE OF ANNUAL EXPENDITURES
WATER RECLAMATION SUPPLY SYSTEM PIPELINE & STRUCTURES
(Thousands of 2023 Dollars)

ILquipment

Year labor & Materials  linergy Burial Other Total

2053 180 315 0 0 0 825
2064 34,222 2.7624 0 0 0 36,984
20658 34,222 2.7624 0 0 0 36,984
2056 207 162 0 0 0 658
Total 69,151 6,321 0 0 0 7H.45H2
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TABLE B-7
SCHEDULE OF ANNUAL EXPENDITURES
EVAPORATION PONDS
(Thousands of 2023 Dollars)

ILquipment

Year labor & Materials  linergy Burial Other Total

2015 11,165 11,853 0 0 0 26,018
2046 0 0 0 0 0 0
2047 0 0 0 0 0 0
2018 3.471 3,371 0 0 0 6,712
20419 3.471 3,371 0 0 0 6,712
20560 3,971 3.371 0 0 0 6,742
2061 3,971 3.371 0 0 0 6,742
20562 3.371 3,371 0 0 0 6.712
20563 3,471 3.371 0 0 0 6.712
2064 3.971 3,371 0 0 0 6,742
2065 1,927 1,927 0 0 0 3,853
Total 39,687 37.375 0 0 0 77.061

TLG Services, LLC

3674



EL PASO ELECTRIC COMPANY
2025 TEXAS RATE CASE FILING

m@%@m%WﬁQWE%%T STUDIES

EResRecameoramg Cost Study
FOR TEST YEAR ENDED SEPTEMBER 30, 2024

TABLE B-8

SCHEDULE OF ANNUAL EXPENDITURES

MAKE-UP WATER RESERVOIR
(Thousands of 2023 Dollars)
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Year labor & Materials  linergy Burial Other Total

2053 188 0 0 0 0 188
2064 1,440 1.440 0 0 0 2.879
20658 1,440 1.440 0 0 0 2.879
20566 156 156 0 0 0 313
Total 3.224 3.036 0 0 0 6,259
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DECON, ISFSI

(Thousands of 2023 Dollars)

PAGE 103 OF 199

ISESI
Spent fuel Period Demolition and
Capital and Dependent ISIFSI License Site

Year Transfer Costs Termination Restoration Total

2016 1,792 0 0 0 1,792
2017 3.583 0 0 0 3,583
2048 5,017 0 0 0 5.017
2049 3,225 0 0 0 5.226
2050 5.017 0 0 0 5017
2051 34.617 0 0 0 3,617
2062 21,473 0 0 0 21.473
2063 24,160 0 0 0 24,160
2054 1,133 0 0 0 1,433
2065 1,433 0 0 0 1.433
2066 1,433 0 0 0 1.433
2057 1.613 7.683 0 0 9,206
2058 1.613 7.683 0 0 9,206
2069 1,613 7,683 0 0 9.296
2060 1,613 7,683 0 0 9.296
2061 1.613 7.683 0 0 9,206
2062 1.613 7.683 0 0 9,206
2063 1,433 7,683 0 0 9,116
2064 1,433 7,683 0 0 9,116
2065 1,133 7.683 0 0 9,116
2066 1.613 7.683 0 0 9,206
2067 1,613 7,683 0 0 9.296
2068 1,613 7,683 0 0 9.296
2069 1.075 7.683 0 0 8,758
2070 1.613 7.683 0 0 9,206
2071 1,254 7,683 0 0 8.937
2072 1,075 7,683 0 0 8.768
2073 896 7.683 0 0 8579
2071 1,075 7.683 0 0 8,758
2075 896 7,683 0 0 8579
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TABLE B-9 (continued)
SCHEDULE OF ANNUAL EXPENDITURES
DECON, ISFSI
(Thousands of 2023 Dollars)

ISI'SI
Spent. Fuel Period Demolition and
Capital and Dependent ISIFSI License Site

Yeoar Transfer Costs Termination Restoration Total
2076 1.075 7.683 0 0 8,758
2077 896 7,683 0 0 8.57¢
2078 1.075 7,683 0 0 8,768
2079 1,075 7.683 0 0 8,758
2080 1,075 7.683 0 0 8,758
2081 1.075 7,683 0 0 0
2082 896 7,683 0 0 8,679
2083 896 7.683 0 0 8579
20841 896 7.683 0 0 8579
2085 1.075 7,683 0 0 8,768
2086 1.075 7,683 0 0 8,768
2087 1,075 7.683 0 0 8758
2088 1,075 7.683 0 0 8758
2089 1.075 7,683 0 0 8,768
2090 1.075 7,683 0 0 8,768
2091 896 7.683 0 0 8579
2092 896 7.683 0 0 8579
2093 896 7.683 0 0 8,679
2094 1.075 7.683 0 0 8,768
2095 1,075 7,683 0 0 8,758
2096 1,254 7,683 0 0 8937
2097 1.254 7.683 0 0 8,937
2098 0 2.282 22,296 14,604 39,083
Total 152,634 317,290 22,296 14,504 506,724
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Document AQ04-1815-001, Rev, 0

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

ILquipment
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Year labor & Materials  linergy Burial Other Total

2015 414 345 0 0 0 789
2046 159 1569 0 3.183 1,003 4,504
2047 159 1569 0 3.183 1,003 4,504
2018 0 0 0 0 0 0
20419 0 0 0 0 0 0
20560 0 0 0 0 0 0
2061 0 0 0 0 0 0
20562 0 0 0 0 0 0
2053 0 0 0 0 0 0
2064 61 40 0 0 0 101
Total 822 703 0 6,366 2,007 9,898
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TABLE B-11

SCHEDULE OF ANNUAL EXPENDITURES
ISFSI CAMPAIGN COSTS
(Thousands of 2023 Dollars)

ILquipment

Year labor & Materials  linergy Burial Other Total

2016 2,439 7,317 0 0 0 9,756
2047 0 0 0 0 0 0
2048 48 143 0 0 0 191
20419 301 902 0 0 0 1,202
2050 301 902 0 0 0 1,202
2061 1,100 3.300 0 0 0 4,400
2062 0 0 0 0 0 0
2053 0 0 0 0 0 0
Total 4,188 12,565 0 0 0 16,750
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APPENDIX C
DECON DECOMMISSIONING COST
ESTIMATE

Page
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Table C-1

Palo Verde NG5S Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

Document AQL-1815-001, Rev, #

Appendix O, Page 2 of 28
SCHEDULE H-10
PAGE 108 OF 199

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and

Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor

Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
PERTOT Ba - PreShutdown Early Planning
Poricd On Pericd-Dopoendenl Tosls
401 Tnsuranc: - - - - - - - - - - - - -
IR Froporly Luxes - - - - - - - - - - - - -
[NEERE Flant TudgeL - - - - - - - . - - - - - -
(4.4 oLy SealT et - - - - @108 B 4,484 4,444 - - - - - 43,717
(.4 Subtelal Feriod On Pericd-Toependent Coses - - - - 2,108 S5 2,484 4,444 - - - - - 22,717
17,0 TOTAT, PERICT O SOST - - - - 2108 B 4, 444 4,424 - - - - - 43,717
PERTOT) la - Shutdown through Transition
Foricd Ta Direel Dosommizsicning Activilios
111 Fropare prelimingry descmmissicning cost - - - - 110 17 127 127 - - - - - 1, 50300
Tu.1.2 Nolilicalion of © alinn of CpernLicns il
T 1. Renewe Tuel & scuree mialorial 1
T 1.4 Noelifiealion of Permanont Delucling il
118 Trealivale planl systoms 8 process winslo i
T 14 Fropa nid subimil FRETIAT - - - - Téia 2R 145 148 - - - - - 2,000
1.1 Towiow planl dwgs & spoes. - - - - a0 a4 44% 445 - - - - - 4,500
.18 Forlorm delaile: v ]
T.1.8 Talimule by-prod el invenlory - - - - | a7 a7 - - - - - 1,000
T 110 Tndp H - - - - | a7 a7 - - - - - 1,000
T 111 Toevailod bveprodduet inven Lary - - - - 17 127 127 - - - - - 1,400
T 112 Deline mujor work scquoene: - - - - 1 TH0 70 - - - - - 7,800
10118 Porform STR and TTA - - - - i a0 B0 - - - - - 3,100
T 114 Preparcfsubimil Dol Teehnicnl Bpecilicntions - - - - 1 TH0 70 - - - - - 7,800
T 108 Porform Bite-Bpocilie Tosl Sloudy - - - - tid 447 457 - - - - - £,000
T 108 Proparcfsubimil Trradialed Tosl Management Flan - - - - | a7 a7 - - - - - 1,000
Aclivily Specilications
T 11T Plant & lomperary Teilivios - - - - i} 474 431 - 44 - - - 4,940
T 1172 Flant sysiems - - - - an 4003 ] - 41 - - - 4,167
T 11T WEBE Doeonluminnticn TTush - - - - &) 441 44 - - - - - a0
101174 Renctor inleornnls - - - - a0 (33511 (10! - - - - - 7,100
11175 il - - - - ey il Fiadad - - - - - by, S0
T 1175 - - - - 8 4is 44 - - - - - LD
11177 - - - - 401 A4 Hn4 - - - - - o, 150
T 1178 : - - - - 0 18} TH - - - - 1,000
T 1178 Wain Turbine - - - - 33 ] - - - - 4000
T 1T 0Muin Condensors - - - - 33 ] . - i - - - 4000
T 11771 Plan & buildings - - - - 40 S04 152 - 152 - - - 3,140
T 1T 2 Waste managemaenl, - - - - a4 44% 445 - - - - - 4,500
T VTN Tacilily & sile closeaul - - - - 11 HE 44 - 44 - - - Q00
T 107 Tolal - - - - 41 AT A RS E) - 440 - - - WEHET
Flanning & Sive: Pro
14118 Fropare dismanding sequenes - - - - =205 <0 a4 Heid - - - - - 4,400
T 1089 Plant prop. & omp. sy - - - - 4,000 [F1018] 4,500 4,400 - - - - - -
T 1200 Thesign waler clean-ug - - - - 1162 14 12364 145 - - - - - 1,400
1,121 TRipgging L Cinlel Tooedg - - - - 2,500 420 1,220 1,220 - - - - - -
1n.1.949 ; hafliners & o - - - - 104 143 1400 1201 - - - - - 1,900
T 3 . - - - - Taf, 4148 2,010 15,44 14,142 - 440 - - - THRT
Poricd Ta Addilional Cosls
Tn.2.1 StalT Transilion - - - - ENREE R0, 448 al),444 - - - - - -
Tn.% Subrelal Poriod 1o Addivional Coss - - - - ENREE R0, 448 al),444 - - - - - -
Poricd Ta Pericd-Dopoendenl Tosls
Tad ] Tnsuranc: - - - - 20 AT - - - - - -
Trd 2 Froporly Luxes - - - - i) Biag - - - - - -
T TTealuh physios supplios e - - - - 291 1,110 - - - - - -
Trad TTe: siprent renleal i - - - - i TaR - - - - - - -
T8 Trisposal of AW mencraloed - 14 7 - e - 12 70 - - 10 - - 15,140 20 -
T hts Flant cnergy budged - - - - 2,544 $ag 2 545 - - - - - -
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OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and
Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor
Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
Foricd Ta Pericd-Doepoendenl Cosla teanlinued)
T4 7 Wi T - - - - 1.2R4 12R 1,477 1,577 - - - - - -
Tr.4.8 T ning Moos . - - - - 1,018 1m 1,114 - - - - -
Tr 48 S 1 0&N - - - - et 145 1,148 - - - - -
T 10 TETET O : - - - - 44 8 4is . - - - - -
T411 i - - - - SN0 1,440 11,070 11,074 - - - - - 170, a0
T 12 Ty & - - - - N TR R.aaT 41,000 41,073 - - . - - . - 415, 240
T4 Subileli 1,840 1: T - i) Rad. 4T H 10 FihAEDN 1,084 R - LAY - - 14,1490 s} RUROTH
T3 TOTAT, PERICT 1a SOST 1,840 1: T - HETT0ANR 183,720 [T 124, Fzd R 440 LAY - - 14,1490 s} T T
PERTOT 1b - Decommissioning Preparations
Foricd 16 Direel Dosommissicning Aclivilios
Delailed Waork Procedures
1110 Flant sysiems . - - - - 401 (8] 41 - 443 - - - 4,705
Th1.12 X855 Deconlaminaticn Tlush . - - - - HE 1 7 - - - - - 1,000
b1 Renctor inlornnls . - - - - Gl 5 240 - - - - - 2500
104 Remainingbuildings . - - - - 14 17 1341 - 3] - - - 1,450
hi1a1s : smbly . - - - - 85 | a7 - - - - - 1,000
1 naings & TOT Lubes . - - - - 85 | a7 - - - - - 1,000
1 sinsbrunenlalion . - - - - I3 Ik a7 - - - - - 1,000
1 - - - - BT 4¢3 BEES - - - - - L0
1.0 - - - - 1005 15 17 - [ts) - - - 1, 4000
1.0, - - - - i) 8 44 - - - - - 4R
1.0, - - - - 1005 15 17 - - - - - 1, 4000
1.1 3 - - - - A ) 444, - - - - - 4,500
T 1108 Reinlforeed conerele . - - - - HE 1 7 - ELT] - - - 1,000
T 1.1.04 Auin Turbine . - - - - 10 a0 104 - 154 - - - 1,
1106 Main Condensors . - - - - 114 20 152 - 152 - - - 1
1104 Ausiliary building . - - - - A i1 253 AL - E - - - b
1107 Rescer building . - - - - A i1 253 L] - 457 - - -
.11 Telul . - - - - HHIR 4idsd BER:HIY DA - FI - - -
1.2 Trecon primary loop - - - - - 527 2482 24,452 - - - - 1,067 -
1 Subrelal Poriod 1h Activily Cosis - - - - 2815 1,280 B, 70 511 - FXs - - 1,067 R
P
1.4, A Taalution . - - - - 2,180 ¢ 480 T, 480 - - - - - -
1.4, sLicn . - - - - 1.4970 H A H, R4 - - - - L 800 103, 43R4%
1.2 ad 1Th Additional Cosis . - - - - 301,82 4,120 2R 016 25,0148 - - - - 10,500 10, 8R4
P s
.50 quipmenl 1,148 - - - - - 1788 1,471 1,471 - - . - - - -
s soas eOn missicning walcr waslo T4 - ad - - Eh! 454 451 - - 424 . - - &4 -
w docommizsicning chomical Mosh wsle 4 - 154 - i - HEH] 4,978 4078 - - 1,728 - - 544y -
Small wal allownnee: 1 - - - - 0 3 2 - - - - - -
Fipe eulling cquipmenl, . 1,400 - - - - 210 1,510 1,510 - - - - - -
Trecon rig 2,444 - . - - - - Bt RN =5, 8004 - - . . - - - -
Subtelal Porio N4 1,401 $14 Rl - 4,047 - 1,787 11,285 11,428 - - 444 1,048 - - 167,097 N -
Foricd b Pericd-Depoend:
40 Treeon supplios 43 - - - - - 11 a4 - - - - - -
4.2 Trisranos . - - - - 1,148 17 1,484 - - - - - -
4.3 Froporly Luxes . - - - - 167 17 14 - - - - - -
4.4 s supplios . a0 - - - - 1864 2k - - - - - -
4.4 nenl rin lal g - - - - 4is ] - - - - - - -
Tt - i 4 - 4 - 7 41 - - Hal - - TOES 14 -
4.7 - - - - 23RO S8 =5, 7043 - - - - - -
48 : - - - - N 47 4014 - - - - - -
4.8 Emergeney Plunning Poos . - - - - RO al 6K - - - - -
400 Spenl Pucl Pocl D&M . - - - - Eisl T4 70 - - - - -
411 T8TET Operating Cosls - - - - A " 44 - - - - -
Th4 12 Security Stall Cosl - - - - LRI T4 - - - - -
T4 ToLTiy SealT Clest . - - - - el THA RT3 - - - - - 474,441
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Table C-1
Palo Verde NG5S Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and
Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor
Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
.4 Subrelal Poriod 1h Poricd-Tependont Coses 43 Hi1 ki3 4 - EE] RN B, 13 AT HH,RST 1,180 - . Hay - - - THD 14 iR B4R
1.0 TOTAT, PERICT 1h SOST RATT 2NN G287 Rrid - B BT 40 1:,28:4 H1,708 7444 1,180 FI . THA 1,048 - - 174, RE0 HLAN 400 440
PERTON | TOTALS RATT ATTH =4[] RT1 - GB0F TR 4 20148 PEARSRIIN 20,408 Hdaal 1,048 1,048 1,048 - - THARTT EIRiBY 1,085,170

PERTOMN 2a - Targe Component Removal

FPoricd 2u Direel Dosommizssicning Activilios

Ao Bleam Supply Syalon Removal
14.1.1.1 Thencloer Soalanl Piping 144 1464 a7 - - 1,148 - - . 1,784 - - - 124 8503
.l a 7 - - 107 - - . =001 . - - 14,081
a1 128 - - FL004 - - . 10,5087 . - - 1,108,000
114 . - - 1,478 - - . 2878 . - -
.11 R 557 - - 4,504 - - . 49,514 . - -
EHRIN 1:8th - - . HL.080 - - . 4, . - -
117 4 . - 45 17,880 Fi], 456 1,488 - - . 0,147 T ) -
EHRIR Y fi 108 H.747 - 45 10H0T H1TED A1,1a0 - - . 18,0085 . - -
RN Telils H1H =00, 640 - AR W 1E4 } B - - . e, 440 T ) -
Tomoval of Major Tguipmoent
dn. 1.4 AWain Turbine!onerater . 1148 . - - - - 18 1487 . - IBY . . . - - . 5,434 -
EHRIN Muain Condensoers . 1,260 1,88 1,001 - 163,905 - RNV 3R, 441 “5,5410 - - . SR . - - RN R A a4 -
Casending Cosla Mrem Cean Thailding Demalilicn
2141 Ausiliary Duilding . 184 . - - - - 28 214 412 - - . . . - - . 1,800 -
u.l.42 Canlainmont . 4F00 . - - - - (38 [T R4 - - . . . - - . 4,870 -
Qo140 Muain Bleam Support Suraslurs . 1 . - - - - 5 42 42 - - - - - - - - 274 -
20144 Tadwnsee Tuilding . 174 . - - - - 27 208/ 26 - - - . . - - . 2,404 -
20145 Tuol Tuilding . 84 . - - - - | A Gt - - . . . - - . g -
dn.1.4 Telils . RS . - - - - 141 1,088 1,088 - - . . . - - . NN -
smal of Planl Sysleoms
d Ausiliary Toodwnlor (AT - - - - i 45 . - 45 - - - - - -
.4 Auxiliary Sleam (AB) - - - - - 7 218! . - 28] . . . - - . -
A Ausiliary Blenm (AR) - TOA 4 W - 411 - 18} H17 H17T - - . 1,064 . - - 1000, 5549 -
A Ausiliary Sloam - 0 - - - - | 0% . - 102 - - - - - -
OT Makoop & T3 wii (TT3) 4 4 - 44 - 14 i a2 - - . 158 . - - b -
i Clannmmon (TTHY 44 474 - B 1710 - 1,588 AT i THE - R . - - 187188, dhit -
Chemical Prodoe - - - - A 14 . - - - -
- - - - 1 [$H) . - - - -
- - - - 1 i . - - - -
- - - - ) X . - - - -
- - - - 1%3 124 . - - - -
» Blorage & Transee (0T 44 Wl - 400 - 174 10! ) LA - - . 1,h42 . - - 008 b, (43 -
oA Remineal (AT - - - - i 45 . - 45 . . . - - - 1,818 -
T - - - - 10 ) . - ) . . . - - . RN -
£ < Coemmmen (TIW) . . - - - - i 4R . - 4R . . . - - . 1,471 -
Tuel O & Trans - o T . 7 . - - - - 1 8 . - ki3 . . . - - . 287 -
Tuel O & Translor T30 - 4is - - - - - 7 A7 - - A7 - - - - - . 1,422 -
i el Ooencralar (TN - f - - - - - i 7 - - 7 - . . - - . 1,80 -
540 TW TTealor Rxrael Srcam & Tirains (TTH - 414 - - - - - (8] and . - ISR . . . - - . 14,854 -
21 Tocdwator TTW i . - - - - 14 103 . - 100 . . . - - . BANEES -
2d Tocdwa ADtty 4 14 1: - 170 - al 270 =70 - - . FiE . - - 41,738 =Y -
A Goeneralor TTydrogon & OO2 {0TT . " . - - - - 0 " . - 4 . - - - - . 102 -
4 Generalor Seal Gil {500 - 7 - - - - - 1 8 - - ki - - - - - . R -
AR TTWAC . Wiz Sive Brruclures (TTE) - 15 - - - - - A 15 . - - - . R0 -
0 TTV Wliaecellancaus Comman JT8Y . : . - - - - 1 4 . - - - . 115 -
27 Tanbe D0 (TN . Vi - - - - 3] 44 . - - - . 1,188 -
.28 Tarbe O Srer & Trans & Porilicalion{(G&) - il - - - - - & T - - - - 1,008 -
22 Mauin Sleam (500 . dnd . - - - - AR 267 . - E . . . - - . 000 -
Main Bloan (53 - RO . iais 44 Wi - Eists) - 1a7 i Hib - - . 1,878 . - - BT 98247 -
Muain Turbine {WT) . G8T FiH alT - 4044 - R 12, 00003 12,00 - - . G104 . - - 1,497,402 100, d8s -
Main Turbine Conleal Cil (200 - i - - - - - 1 i - - t - - . - - . 174 -
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Table C-1

Palo Verde NG5S Unit 1

{Thousands of 2023 Dollars)
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SCHEDULE H-10

PAGE 111 OF 199

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and
Activity Theon Remaoval Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class T3 MNass GTCC Processed Cralt Contractor
Index Activity Description {nst Cost Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
i
dn. 171 - - - P 1497 - - -
i 1 - - - 0 k1 - - -
dn. St : 4 - - 1 3] . - - . 138 -
i, Steam Con T ater Purmp Turbine 00T 142 - Q40 - 2a7 1,88 1,55t - - 296, 095 4,717 -
i, Turtain: ing Walar {TO) T - - - 21 THL . - - . 4.67F -
Q1.8 Turbine Sleam Senl & Drain (018 114 - - E 4495 4492 - - 477 2,701 -
EHAN Telils 4,110 1, - - R38O 32 100 24,744 - 23R - 4, By 12800, 348 -
PR SealTolding in support of decommissioning 3, 1R - 2631 - Bt 4,20k 4.0 - - H4, 051 4, TRS -
a1 Subtelal Foriod @o Activily Oosls H1H VA3 - T1.14R AR 47,438 197,101 - i, T b4 - TEsdae, Tl VL THE 8,400
Poricd u Addilional Cosls
2n.0 Tomedinl Aclion Surveys - - - B0 ,A02 - - . 400,051 -
EHRIRY TN 8P T - - 10, aR0 1667 - HET THT, 106 4, 10090 17303
PR - - 1:8, 244 3,475 - HET THT, 106 44,151 17303
sl
NS GN g walor waslo 124 - - - Ttz T Than - - - 45,102 147 -
e oo missicning ehonical Moush wiste - - - - - - - - - - - -
Snrall wol allownnes . - - - 41 411 ] - - - . - -
Qulh Subtelal Poriod 2o Collavcral Cosls 1249 271 - 200 - 200 1,110 1,079 - - - 45,102 147 -
Poricd 2u Pericd-Dopoendenl Tosls
24 Treeon supplios 154 - - - - 41 208/ EIE] - - - - -
4 Trisranos - - - e 1.015 1,018 - - - - -
P - - - tid T07 0T - - - - -
44 supplics 44941 - - - 1.2:80 LI L) 1T - - - - -
4 quiprnenl renlal ERA - - - B + 0 EREH - - - . - -
Qod sal of AW mencralod - - H8R - 121 T4 714 - - - 124,744 200 -
2047 Flant cnergy budged - - - 4, tidd 4,40 4488 - - - - - -
RN WRi : - - - 1,287 1400 1,480 1,428 - - - - -
Q.49 Emergeney Plunning Poos - - - 1,842 184 [ . [ - - - -
2400 Bpenl Puel Pool O8N - - - 1,400 2 191 5, 149 - - - -
2ud11 TEPET Operating Cos - - - 81 iad - i - - - -
EHEER D Security SalT | - - - Tt sibs T8,HM TH,801 - - - - =4, 64
Q403 TOLliey ST st . - - - TH047 Hi He, 004 - - - . - b
4 Subtelal Feriod 2o Pericd-Dependent Cosws Ttid 9,447 - SER O T0R081 148,197 128,414 BRI - - 124,744 =001 AT )
pEHRN TOTAT, PERICT) 2 SOST 1.110 400,074 - TLATH 116,287 BENTRIIIH G ARS BERE i, T b4 HET 16,707,710 Vs
PERTON 2b - Site Necontamination
Foricd @b Direel Dosommizsicning Activilios
Dispasal o Planl Syalems
b0 Thamical & Volume Conveal (07T 2017 - a,074 - 2,987 11,054 133,068 - - - 1,248,585 #0047 -
b1, Chermical Wast 400 - H0 - a4 2,401 3,401 - - - 201,501 TH, Hid -
b1, miea] Waste - Conmen (004 an - 1142 - an JSHR HEG - - - 22,1480 2,455 -
b1, nlainment Toilding (0 - 0 - 8] 3 2 - - - 118 15 -
b1, nlainment TTydrogen Conweal (TTR) - Tias - 77 405 404 - - - 48,114 2,154 -
11 s nlainmment Tazkage Tesl (3012 - 175 - & 2a0 4R - - - 41,554 812 -
b1, nlainment Purgs $0F) - TR0 - iz 2565 EAH] - - - i #i7 -
o1, Tromestie Waler (TIS) - - - 1% 1864 - - - G.BTH -
ol 18 Thamostic We < Coemmen (TI8) - - - 14 i - - - 4700 -
dho10. Fleeslricnl (0 - - - 148 1,181 - 1, - - 10,827 -
dho10. Fleeslricnl (0 - - - 14 HH . - - - 2,407 -
dho10. Fleelricn] (Ccan - 145 - 47 44 44 - - - 1,148 -
dho10. Fleaslrical (Doan - 1,400 - T a1 R - - - T, 187 -
dho10. Tleeslricn] (o lamingLe - BT - 3, B 14,808 14,1438 - - - UT.TRA -
Zh1.1. Fasenlial Chilled Wil - - - 3 14 . - - - - R47 -
b1, rilia] Chilled Wt A - oL R - 124 b7 FadT - - - (RN 4,77 -
b1, rilia] Cocling Wil - - - 8 211 . - - - . 1.7 -
PIIRIE nilial Cocling Waler-TW)-TTA - R - 117 [ F0H - - - B8R, 125 1, -
b1, Rasenlial Spray Pond (87 - - - 44 H2R - - - . 9,506 -
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Table C-1
Palo Verde NG5S Unit 1

DECON Decommissioning Cost Estimate

{Thousands of 2023 Dollars)
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SCHEDULE H-10
PAGE 112 QF 199

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and

Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor

Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
Dispazal o Planl Syalens wonlinnody
G 1.1.20 108 . - - - - 1%3 121 . - 1341 - - BRTEN -
Gh1.1.40 . ahT 1a4 11t - - £ =3, HH0 =3, 880 - - £,7THS - - 12,000 -
Gh1.1.22 nrnan Py - TRt AR 147 128t - - fai4 =5 H00 =3, 80043 - - t, - - THTT -
Gh 1,120 T dnd i) =57 - - Tan THH - - 1,027 - - 8,181 -
Gh 1,124 Tary Thuilding (TTNG - Sommien " . - - - - 0 . - 4 . - - . s -
gh1.1.25 Anxiliry Tuilding (TTAY 434 =44 211 - 4TRG - HE 4,531 - - 10,477 - - BT 114 -
1.1 Containmenl Tiailding JT00 4441 174 1H7 - 1,788 - til1 i TEE - - £, 824 - - 43,4650 -
Gh 1187 Central Tuilding (TTD 87 - - - - | - 100 . - - -
b 1,124 Dieasel Cenerater Thailding 1003 8 . - - - - 1 . - 10 . - - . -
G107 226 Radwnals (TTRY B4} 4 it - 471 - Tt Haad - - 1,814 - - 116,774 -
Zh.1.1.50 Turbsin 16300 - - - 24 - 1854 - - - - -
b Tnslrument & Scrvies Air JA) e - - - - - & - 41 . - - . -
hnE Tnslrument & Scr AY-TTA - TR 128 Tt - iR - 457 - - 5,754 - - 244 148 -
b1 Rl& T 122 i1 - 1,188 - T - - 4, R4 - - 297,470 -
o1 s . - - - - 10 . - HO . - - . -
b TR 44 B3] - 4R - 177 il il - - 1,747 - - 115,005 -
b ing Wu . - - - - 8 i1 . - i1 . - - . -
b Aing Wator D00 - TRCIA =t() A - 29710 - HTR ERTAL) 4508 - - 10,7347 - - L0, S0 -
b uclear Sampling (55 40 15 - - 121 il 3% - - 85T - - £, 788 -
bl SH] el - - 1ah #07 HOT - - 1,733t - - 103,042 -
b 1.1 TH Fith - HRT - 477 1,888 15448 - - BRI - - 10508 -
b 1.1 (P - - - - 17 1:41 . - 11 . - - -
b 1.1 onl Sampling 1 1 - 1 - i B e - - al - - 1549 -
b 1.1 on Meniloring {86 - & i - 44 - 20 1063 10 - - 157 - - 10,820 -
b 1.1 s Wasle Deain {TRT Rl i [ - BThR - auT =3, 370 =5,0470) - - 4.R01 - - THR, x4 -
b 1.1 W sl Theain - Clomman (RTD 7 i 1 1 - 8 - 7 =4 24 - - 24 - - 1,544 -
Gh 1.1 4% lanl (T} I3 17 0 12 - 1RF: - 100 440 440 - - RS - - i R -
1147 1,741 L] Rt - i, HR1 - R 12,08 12,002 - - 2, 144 - - 1. 680,408 41,385 -
dhol1 48 & ; 18 i) 4 - ol - 1:84 TN T - - 1,087 - - TR 4,164 -
G114 Balid Radw BT 1:42 | 410 Wl - B - a0 1.084 10604 - - 1,h28 - - ¥, 13 707 -
11 B0 mDosommizsicning Crow Soloop . 5, THA - - - - B ERER . - 4,505 . - - . Hi307R -
b Telils H.T0a EVRARES NI <3,0R0 - AT - 17,6497 T4 40,744 - £, 0 182,10 - - 1764 R0T SRV -
dho.2 SealTolding in support of decommissioning ERTES 24 i - R - 1,08 e 5454 - - 1,260 - - S0, 004 443,447 -
Descntaminalicn of Sile Tuildings
b Ausiliary Duilding AT iEl ) T4 154 - - [F13h) o5 3O o, HaOH - - - - 22, (R -
dhaldE Conlainmoent 1,418 1,808 T H41) - - AL 15, 0:50 18,0058 - - - - \ ATETT -
bty AW Procossing & Storage (Commoen) <0 14 1 t - - 26 0% mn2 - - - - 142,020 1,010 -
b4 Trecon & Taundry Pacilily (Comman 21 8 t 4 - - 26 112 12 - - - - 12,R78 TOH -
hads TTeldup Tank & Fump: TTouss 1l EE BB 47 - B0 - 425 1,841 1,541 - - 2,355 - - [EEADAE] T, (80 -
horaf TTel Tnslemnl Colib Tacilily { 1 0 0 - 1 - 1 i i1 - - 13 - - B -
b7 LLRW Srorame Tacilily 41 4 9 - 40 - 47 150 - - REH - - 1,417 -
b3 Oulage Bupporl Tacili 124 t 47 - 110 - 104 ERTH - - 1,744 - - 4,2 -
hoai Radwnsee Tuilding Ha 341 1638 - - 1,050 4,547 - - LR - - 22, 140 -
1300 Relucling Walor Blerage Tank ERTH a1 51 - - 2,318 - - 2,490 - - EARNY -
bl ilitls T o, H14 1,010 - 12,044 - 27,587 - - 44,84 - - 4,040, 4449 1 Bti, ) -
b4 Froparchubmit Licenasc Termination Plan - - - - 47 B 1] naa - - - - - RV
gl 2 SR appr ol Lerminalicn plan il
h ad g Activily Cosls T N0 4,70 4.5 - FEARE N7 S HEH =GR 118,584 - £, 0 i, Radd - - 135, 8:88,000 T TR ERVE)
dhu - - - - 1,078 46571 4,771 - - - - Red 474 -
b - - - - (1778 46571 4,771 - - - - Red 474 -
Poricd @ Sollal sl
dhai Fr T8N WHLGr wWHsLE NlE - 341 i - BhaT - 41010 1,491 1,581 - - 1,878 - - s -
dha2 Frocess desommissicning chonical Mush wiste 7 295 HEE - 1,488 - a4 180 1,180 - - 2,160 - - 265,144 444 -
gt Snrall wol allownnes . - - - - T4 a4 R - - . - - . - -
dhy Subtelal Foriod @b Sollavcral O Ha RadT 1,447 - d€ 145 - 1008 RTI0 R.TI0 - - 4,474 - - s, 004 H15 -
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EL PASO ELECTRIC COMPANY
2025 TEXAS RATE CASE FILING

PERBRVAE ML RN REGPMMIBSIONING COST STUDIES
SPEINROELRRESHANCER Study

PREPARER: LORI GLANDER

FOR TEST YEAR ENDED SEPTEMBER 30, 2024

Table C-1
Palo Verde NG5S Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

Lac

ument A0L-1815-004, Rev, #

Appendix O, Page 7 of 28
SCHEDULE H-10
PAGE 113 OF 189

OMSite

TLRW

NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and
Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor
Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
Poricd @b Pericd-Dopoendenl Tosls
dh4 Treeon supplics 21514 - . - - - - a7H o - - - - - -
dho44 Thsuranc: - . - - - 1.4 141 1,884 - - - - - -
b4 - . - - - HAET e 943 - - - - - -
dhd4 0050 . - - - - R 11,820 - - - - - -
bl R . - - - - W LI - - . - - . - -
dhd - Heid 11 - BThR - 1 1,284 - - 100,55 - - 218,514 HRE -
b7 - - - - 4.5 BT RLE00 - - - - . - -
b8 - - - - 1,74 170 1,890 - - - - - -
dhd.9 - - - - 2087 V) AT AT - - - - -
dh410 - - - - AT il ERTME ERTME - - - - -
dh411 - - - - Fid] ) TaT TaT - - - - - -
dhadg - - - - 10y 1%3 12R . 12R - - - - -
dhads riLy - - - - 21,505 V2T SR, 07 25,078 - - - - -
dhd14 ¢ BLalT Dol . - . - - - H1 108 H1,108 - - . - - . -
dhd Subtelal Feriod @b Pericd-Tependent Coses 2,014 14,922 g 111 - BTR 1002 141881 1:38,540 B - 10,5225 - - 218,814 R
b0 TOTAT, PERICT &b SOST 10,0249 R0 - GERIEE R e R 46481 ATH.081 d6a,810 Rl £, 0 35:3, 744 - - 14,821,520 HaA4 #3004 1,204,184
PERTON 2d - Decontamination Following Woet T'oel Storape
Poricd 23 Thircsl Docommissioning Aclivitios
2111 Tomnewe spont luel racks 2l i 14t 7 - Qs - 421 1,908 1,508 - - ERAE - - 220,128 Y -
Dispasal of Planl Sysl
201,20 Rlaslricsl Spenl Tl 140 47 B3] - 457 - 171 i Hizh - - 1,7t - - 115, Tt 4,044 -
231,22 Tire Proloo Clanman ST . a7 . - - - - [5] 77 . - 77 - - - - : -
23.1.2.48 ling & Moeanup PO 310 411 Ttish 148 - 1,64 - 4 NT0T 00T - - t, 5004 - - S OHE -
21.1.2.4 Fuc Thuilding 1T ) 100:8 T - s - 100 1.tids 1,548 - - 4,780 - - 240,470 -
201,485 Sanilary Teain & Treatmenl - Cemmon (8T 81 . - - - - 12 5] - 5] - - - -
201,28 Banilary Drainage & Troatmenl (8T - 14 - - - - - A 15 . - 14 . - - . -
23.1.4 Telils 310 Eht ) N RG] - BRNE - 1,08 L) LIRS - T8 11,70 - - FEERH -
Descntaminalicn of Sile Tuildings
210050 Tusl Tuilding 44 LS til 40 - 484 - 470 1,898 15402 - - .18l - - 128,514 33, 14R -
2305 Telils 44 LS til 40 - 484 - 470 1,898 15402 - - .18l - - 128,514 33, 14R -
2304 SealTolding in support of decommissioning Tiss t & - AR - 217 1,082 1,064 - - 452 - - 16,003 BB -
231 Subtelal Foriod @0 Activity Sosls 1,050t 9T 43 WA - 4,550 - 3,440 11,418 11,429 - T8 17,7144 - - 110777 R, B0 -
SRS - - - LA K 1,248 1,248 - - . - - . - 4,160
2.4.4 ational Tools & Rauipmaenl - Gt 124 - 1,840 - Bat 1,900 1,503 - - 4,500 - - H$26,000 -
2.8 xeavalion o Tondergronnd Serviees 1,15 . - - - I BEt) 1,890 1,882 - - - - - - -
2,44 Remodinl Aclien Surveys - . - - 70 201 #71 8T1 - - . - - . -
2.2 Subtelal Foriod @0 Addilional Cosls 1, 1R I3 148 - 1,50 2016R 1,18 AR RS - - 4,700 - - 326,000 4,160
L8
S IESEIGIH T WalGr waslo H0 - ti - 1700 - 100 ol Rld - - +Et - - -
w docommizsicning chomical Mosh wsle 2 - an - 4R5 - TH 4971 471 - - ) - - -
2.5 Snrall wol allownnes 47 . - - - 7 R4 ad - - . - - . - -
&4 Trecommissioning Tauipmenl Tisposilicn . - 120 106 - 1,008 - 470 1,896 1548 - - &, 840 - - <3ed0TH 147 -
2.0 Subtelal Foriod @0 Sollaloral O : feb 47 274 4 - 1. - B HA00 1RO - - t3, Rl - - 440,580 N -
Poricd 23 Period-Doepoendenl Tosls
2141 Treeon supplios 1534 - - - - - HES T4 158 - - - - - -
20.4.4 Tnsuranc: - - - - A3 an 264 262 - - - - - -
23408 Froporly Luxes - - - - T4 14 17564 174 - - - - - -
2144 #1Lh phy supplics H - - - - 241 1,207 1,207 - - - - - -
2145 Fcuiprn Gl ren lal 1,080 - - - Tt 1,28¢ 1,28t - - . - - - -
23,44 sal of AW mencralod - BT =) - 1000 - B 142 142 - - 1,474 - - : AR -
2947 Flant cnergy budged - - - - 67 a17 B17 - - - - - - -
2148 NIRRT T - - - - s} BHE Heid - - - - - -
2.4 Emergeney Plunning Poos - - - - B 421 421 - - - - -
21410 Taiguid Radwasle Proeessing RaguipmenuBervicos - - - - i 275 276 - - - - - -
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Table C-1
Palo Verde NG5S Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and
Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor
Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
Foricd 23 Period-Doepoendent Cosls dcontinned)
21411 T8PET Operating Tosls - - - - - 20 " . 2] - - - - - - - - -
20478 Beeurity Blall o - . - - - 1,800 29 1,108 52 - - - - - - - -
23405 Ty © . . - . - - - Ho0 1,280 i 144 V) - . . . - - . -
2.4 Subtelal Foriod @0 Pericd-Dependanl 1534 2,058 BT =) - 1000 11,425 2,151 1,274 - - 1,474 - - - 4, 4H2 AR 1246588
231.0 TOTAT PERICT 23 SO8T 1.h22 il RT - FREh!S) 1:8, 441 F, 410 LT BERIY 1,876 T8 . 0,007 . - - 1.4927 484 T4 T8, 818
PERTOT 2e: - Delay hefore License Termination
Foricd 20 Poriod-Tependenl Cosls
de 41 Trisuranes . - . - - - 1, 1800 1168 1,800 1,004 - - . . . - - . - -
Froporly Luxes . - . - - - Hudis ey 914 12 - - . . . - - . - -
wllh physics supplios . ik . - - - - 100 4494 4495 - - - - - - - - - -
ol TOAW moncrnlod . - o i - 15 - 5 uH a5 - - . 245 . - - & -
- . - - - HAER iR 440 140 - - . . . - - . - -
. . . . . 1, 16 1,748 1,748 . . . . . . . . .
- . - - - 105 1%3 121 . 141 - . . . - - . - .
Y - . - - - THI4 1,174 H G R,724 NN - . . . - - . -
TiliLy S il . - . - - - 4R NTE1 RSN 114 - . . . - - . -
Subtelal Feriod @0 Pericd-Dopoendenl Tosls . ik B 4 - 15 18,617 2,984 14,2652 133,020 5,241 - . 244 . - - 44484 ki
P TOTAT, PERICT) 20 COST . iEl ) a B - 15 1a.617 4,884 18,264 145,020 R4 - . 24 . - - 4,454 i 170,784
PERTON 2l - License Termination
- - - - 174 ol | el - - - - - -
]
ar Subtelal Foriod 20 Aclivily Cosls . - . - - - 174 an 2:41 il - - - - - - - - - -
Poricd 2 Addivional Sosls
ara Taiceonse Torminalion Sumaey . - . - - - 94011 PR BT 128654 12,1654 - - . . . - - . T4, 6544 2,080
ara Sublelal Poeriod 20 Addivional Cosls . - . - - - a.all PR BT 12, 04 12,054 - - . . . - - . 16, 844 A 0H0
Poricd 20 Pericd-NDependenl Cosls
2r4.1 Trsuran - . - - - W 47 402 402 - - . . . - . . . .
2r.4.2 Froperty L . - . - - - SRR 2R 2H0 280 - - - - - - - - - -
ar4.3 TTealuh physios supplios . 1,545 . - - - - SH1 1,908 1,508 - - - - - - - - - -
ar.4.4 Trisposal of AW mencraloed . - 7 4 - A - 7 1 44 - - . T . - - ; 11 -
2r4.4 Flant cnergy budged . - . - - - R a4 414 412 - - - - - - - - - -
ar4.5 NIRRT T - . - - - RIR al L 313 - - . . . - - . - -
ar4.7 TEFET Operating U - . - - - B 5 wr - nwr - - - - - - - - -
a4 5 Sowurily SalT Cosl - . - - - 2,401 A0 2 Tt 1,002 - . . . - - . -
ar4.4 oLy SealT et . - . - - - IRV ES) 1.0 103, ftiis 404 - . . . - - . -
414 Subtelal Foriod 28 Pericd-Tependent Coses . 1,020 7 4 - 4] 18,844 2,97 17,771 1,444 - . BaT . - - i, T 11
arn TOTAT PRERIGT 4l C1O8T . 1,040 T 4 - H1 22,6501 BT 28087 PEARDAH 1,444 - . AT . - - LIS E) 1884, 8RR 145,080
PERION 2 TOTALS 18,7038 SRV 44,0008 14,610 - T4 6T E7T HUA 127,818 TOH, 3HN BT, 480 17,288 IERTEN . R19.8:0 T ) HET BN IBENI0 1,507,914 2E4.T14
PERTON 8b - Site Restoration
Feoricd 8b Direel Dosommizsicning Activilios
Demelilicn of Remaining Sile Toildings
S Adminisbeative Bdg. HITEn] . 1000 . - - - - 15 118 . - 1162 . . - - - 1,445 -
S d Adminisbeative Tdg, i) . 1000 . - - - - 15 115 . - 115 - - - - - 1,404 -
Sl Adminislbeative TdE. M) - B - - - - - & nwr - - nwr - - . - - . 144 -
a4 Adminisbeative g T HITEn] . A . - - - - 14 104 - - 104 . . . - - 1,151 -
A Adminisleal 1. Y . 110 . - - - - 3] 14is . - 144z - - - - - - 1,114 -
S s Ausiliary Doiler Toundations (Cemmen) - i - - - - - 1 i - - t - - - - - . 1 -
ST Ausiliary Duilding 1,650 . - - - - 44 1.49004 . - 1,404 . . . - - . 11,748 -
g1 Tibralicn Tab {Commen) - A - - - - - 0 " . - 4 . . . - - 1 -
S Thoemical Tojoclicn Pump TTouss . i . - - - - 1 i . - I . . . . . . i .
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PREPARER: LORI GLANDER
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Table C-1

Palo Verde NG5S Unit 1

{Thousands of 2023 Dollars)

DECON Decommissioning Cost Estimate

Document AQL-1815-001, Rev, #

Appendix O, Page Y of 28
SCHEDULE H-10
PAGE 115 QF 199

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and

Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor

Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
Demelilicn of Remaining Sile Toildings wonlinued)
S0 snieal Slorage Toilding omman i - - - - 0 - 0 - - . Hah -
gk ndensale Blorsge Tank 15 - - - - 17 152 - 114 - - . 1,787 -
HITR N nlainment <3, 000 - - - - EEEN W dEd - i e - - . =25, 40 -
H1sR I nlrel Tinilding 401 - - - - 1:80 1.0:87 - 1,007 - - . IERAE -
g ingr Toveor T lestricn] Tauipmoent 14 - - - - " 20 - 20 - - . 148 -
dhot aling Towers 1,214 - - - - 14 1,384 - 1.3 - - . FiiEh -
g rrisdor Building T4 - - - - 11 85 - 85 - - . ang -
ST TAW Procossing & Storage (Commoen) 2] - - - - B 457 - 457 - - . 4468 -
S8 T) won & Taundey Tacilily (Comman B - - - - & nwr - nwr - - . Ti#3 -
Sl 1017 i sralar Thuilding 307 - - - - 46 xS - R4 - - - 2,158 -
Hh1 e 5 natian Center SCemnen) 15 - - - - B 41 - 41 - - . il -
S 21 Tire Pumphioos HNNG) 7 - - - - 1 8 - ki - - . TH -
A1 82 Tes Duildings { ¥ Tedis - - - - 3] 14is - 148z - - . 1,671 -
S22 TTeldup Tank & Fump: TTonss 41 - - - - i 47 - 47 - - . i -
S84 TTel Tnslemnl Sality Tacilily ) B - - - - 0 4 - 4 - - . 144 -
Gho1.1 3R o Sl i e Tunnels 1,871 - - - - d51 2 153 - 4 1R% - - . BRI -
S0 2 LLRW Suerage T ¥ il - - - - i T - T - - . VR -
S 1127 Muain Bleam Support Sueaslurs 210 - - - - 31 241 - - - -
S 838 Mise, Brrnelures & Toundalicns B - - - - 124 Qa0 - - - -
S0 Norlh Admin Annex Toilding 0% E - - - - 8 251 - - - -
g a1 Somio qpl Hy 'F"Jnc]k. 1,215 - - - - 152 1,598 - - - -
g 188 - - - - Tis 147 - - - -
g BELH - - - - f 401 - - - -
g 1.211 - - - - T8 1,884 - - - -
g 1,500 - - - - 2401 1,840 - - - -
g TH - - - - 14 His - - - -
g Fil - - - - i s - - - -
g 11 - - - - 4 14 - - - -
g, ':s.\t.ul iLy TTQ anid Lm.m] TT s Tis - - - - " EE] - EE] - - -
S0 Bervice TBuilding (Comnie r|] 4is - - - - 7 38 - s - - -
S A0 Bewage Troavmenl Flan (0% X 3 - - - - 0 3 - 2 - - -
S AT Bike Pencing & Paving & RT (Do [THII(Z-[I] O - - - - a1 il - fiiad - - -
S 42 Bparee Turbine Relar Tm SH ; 1 - - - - 0 3 - 2 - - -
S04 Suation T Gl &) - - - - 1 7 - i - - -
S 44 Bubsynehrenous Resonane:s Prol: - - - - 0 " - i - - -
S AR Bwitshgonr Thailding - - - - 4 i - i - - -
S48 Teshnical Support Cenloer - - - - | i - a7 - - -
S 1147 Transformer Aren - - - - 1% His - His - - -
S48 Turbine Tailding - - - - HER 2 950 - 44R0 - - -
S A Tourbine Thailding Pedoslal - - - - &l 4441 - 4,481 - - -
SR Tourbine Mainlenanes Tacilily - - - - A 144 - Tis - - -
S1ED Vehicle Mainlenanes Tacili RNy - - - - " 1 - 1 - - -
S 52 WRT Train T (emmen) - - - - 0 1 - 1 - - -
S VRS Walsh Turnitors Srerags Tldgdd (Comman - - - - 7 218! - - - -
S B Warchouse (T 0mman - - - - iz ST - - - -
S ER Warchouse - OMee Pacilivy (Cemmen) - - - - 44 BB - - - -
S VRS Tard Tunnels - - - - an 410 - - - -
SbET Tl Thuilding - - - - 115 HHR - - - -
g Telils - - - - AR A B - - - -
Sile Moeseoul Avtivitios
TR wir Tubble a0l - - - - 45 547 - AT - - . BRI -
1A & landacape it 25 - - - - i ™ - ! - - - 2R -
b4 Tinal report te MR - - - - 114 20 152 152 - - - - . - 1,860
gt Subtelal Foriod Bl Activily Oosls 35, 240 - - - 13 VL0 2 1TH 182 - =4, )26 - - . SR ET0 1,870
Poricd b Addilional Ky
dhl Canerele Crushing 1,701 - - - 1 o th) 2, (140 - .0150 - - 7T -
dhouwd nsLruelicn Thebris - - - - 1,010 104 1,164 - 1,164 - - . - -
1 Tiring Range Mo 87 - - - 101 28 216 - 216 - - -
10 Subtelal o 1,808 - - - 1,117 443 AT - T - - -
Poricd 8b Collaloral 3
b Snrall tol aTl I 154 - - - - an 175 - 175 - - . - -
b Subrelal Poriod Sh Collavera] O 152 - - - - an 175 - 175 - - - - -
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SPEINROELRRESHANCER Study

PREPARER: LORI GLANDER

FOR TEST YEAR ENDED SEPTEMBER 30, 2024

Document AQL-1815-001, Rev, #

Appendix O, Page 8 of 28
SCHEDULE H-10
PAGE 116 OF 199

Table C-1
Palo Verde NG5S Unit 1

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and
Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor
Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours

FPoricd 8b Pericd-Dopoendenl Tosls

g4 Trisranos . - . - - - o 0 BB eyl - - . . . - - . - -
g2 Froporly Luxes . - . - - - £ i} N - - - - - - -
g TTeavy cauipnient renlal . £, (120 . - - - - ann £,985 . - [ERI - - - - - - - -
dhdd Flant cnergy budged . - . - - - 441 (58 ann - - - - - - - - - -
dhdd NIRRT TETET T . - . - - - @4 @€ o5 . o5 - . . . - - . - -
dhd : - - . - - - Hi 14 i . i - . . . - - . - -
dhAT - - - - . el LR VAT {m 5,474 43R0 . . . - - . - 100, a0
dhd8 X . - . - - - 14, AN T3, (e3Es {m i) 14,0 . . . - - . - 154,467
dho4 Subtelal Feriod Sh Pericd-Tependent Coses . 15,1150 . - - - AR 4,085 B1.T04 g e84 47, 048 . . . - - . - 2R4 6501
Hho TOTAT, PERICT #h SOST . Vel 2RO . - - - S A H A8 fid 484 4 HNHE4 Al T4 . . . - - . SFE, 1004 SR THT

PERTON 4d - GTCC shipping
Poricd 8 sl Decommissioning Aclivitios

Muelear Bleam Supply Syslom Removal

d1.00 sl & Tnrernnls ST Thisposal . - 1,546 - - =500, 4002 - BaTE 2R, 1120 - - - T24,410 - -

3110 Telols . - 1,546 - - =500, 4002 - BaTE 2R, 1120 ; - - . . . - T24,410 - -

ER R Subelal Poriod Hd Activily Sosls - - 1,546 - - =500, 4002 - BaTE 2R, 1120 28,020 - - - - - - T24,410 - -

PERTON 8 TOTALS . el 2R0 1,444 - - =500, 4002 #2848 11,728 s 474 28,504 24 T4 . . . - 8047 724,410 S, 1002 NI

TOTAL COST TO DWEOMMISETON 18,073 130,041 4ia, 402 14,181 - TheBEs 471146 TBH5H82 1,011,241 Ma,877 24,5004 T840 . R, E1H 2,008 54 4,405 B 073,450 1,807,947 4, 2000, Tz
'WAL COST TO DECOMAMISSION WITH 20.01% CONTINGENCY: $1,011,251 thousands of 2023 dollars

TOTAL NRC LICENSE TERMINATION COST LS 90.57% OR: $915,877 thousands of 2023 dollars

SPENT FUEL MANAGEMENT COST 1S 2.43% OR: $21,631 thousands of 2023 dollars

NON-NUCLEAR DEMOLITION COST 1S 7.01% OH: ®70,810 thousands of 2023 dollars

TOTAL LOW-LEVEL RADIOACTIVE WASTE VOLUME BURIED (EXCLUDING GTCO): 523,115 Cubic Feet

TOTAL GREATER THAN CLASS C RADWASTE YOLUME GENERATED:

TOTAL SCEAP METAL REMOYED:

TOTATL CRAFT LABOR REQUIREMENTS:

1,133 Cubic Feet
66,565 Tons

1,807,947 Man-hours

Bl Notes:

nfa - incieates that this activity not charged ag decommizsioning expenss
a - indicates that thiz aetivity pertormed by decommissioning stadf

0 - inchicates that this value iz lesg then 0.0 but iz non-zero

A eell containing " - " indieates a zero valus
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Table C-2

Palo Verde NGS Unit 2

DECON Decommissioning Cost Estimate

{Thousands of 2023 Dollars)

Document AQL-1815-001, Rev, #

Appendix O, Page 1f of 28
SCHEDULE H-10
PAGE 117 OF 199

OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and

Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Volume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor

Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
PERIOD da - PreShutdown Farly Planning
Foriod 0a Poricd-Tiependent Coses
0.4l - - - - - - - - - -
045 - - - - - - - - -
04 - - - - . . - - - - -
044 TTLilily SlalT Cosl - - - =5, 108 Bk 244 - - - - 3 THS
ST Subtotal Poricd 0a Period-Tiependent Coss - - - 2 108 AL 2,424 - - - - 9 THG
0l TCOTAT PERIOT 0n COET - - - 5 1008 Bk 4,424 244 - - - - iF THD
PERIO 1a - Shutdown through Transition
Foriod Ta Direel Doscmmissioning Aclivitios
T 1.1 Fropare nrnissioning cosl - - - - 47 T a4 Rl - - - - HF
Tr.1.2 MaaLilic o Operalicns B
T 1l Romave Muel & sounse nimLerial nia
Tu.1.4 Mavilication of Pormuanenl Telueling El
Ta 1.0 Deaclivile plant sysloms & prososs wasle ]
T 1F Propure and submin PETIAR - - - ] 11 Ha el - - - - -
Ta 1.7 - - - 67 o5 192 18 - - - - -
Ta. 18 Porfarnn d El
Tr. 182 Tostinnele by - - - B 42 42 - - - - - 424
T 100 Tond predocl < - - - ; B 42 42 - - - - - 424
T 101 Delailed by-proeduel inventory - - - 47 7 a4 £ - - - - - a8
T 112 Deline major work scquence - - - - 274 41 Al Nl - - - - - BT
T 110 arnn SRR and T0A . - - - 112 17 1249 128 - - - - - 1,427
T 114 arefaubrnil Toelfueled Tochinien] Spocilics - - - - 2713 41 g1 AR - - - - - 1,210
Tu.1.15 wnn Sile-Speilic By - - - 181 27 208 20 - - - - - 2,140
T 104 Preparefaubmit Treadialed Pucl Managoemaenl - - - 1 B 42 42 - - - - - 424
Aelivity Bpocilicalions
T 10171 Planl & lomporary Tacilitios - - - 174 27 208 148 A - - - - 2, 100
T 1172 o - - - 141 i 174 15t 17 - - - - 1,788
Ta 117 - - - - 14 B a1 H1 - - - - - 214
T 1074 TReaclar internals - - - 287 44 oI S - - - - - 1,0
T 1078 Toaclor s 1 - - - 2 ity 271 71 - - - - - 5,7
T 1176 ThHological ghisld - - - 14 4 21 A - - - - -
T 1079 Sleam generalors - - - 110 17 1480 10 - - - - - 1,
T 1178 Raoinfereed soneret - - - he 9 BT el B! - - - -
T 1178 Main Turbing - - - 14 2 17 17 - - - -
T L1700 Main Condonsers - - - - 14 2 17 . 17 - - - -
T 11701 Planl slructures & buildings - - - - T 17 130 5] AR - - - - 1,
T 1 T2 Wasls managemcnt - - - 67 28 142 1442 - - - - - 1,
Tr 11718 Paeilivy & sive eloscoul - - - - B B BE 14 144 - - - - :
Ta 107 TiaLal - - - 1,471 =00k 1,677 1,088 THE - - - - 1¢3
Flanning & Sils Proparalions
T 118 Propare disnanling scquenes - - - - 87 14 100 1000 - - - - - 1,027
Tu. 1.1 Planl g - - - 410000 A0 4,300 4,500 - - - - - -
T 1,20 Tesign wald . - - - Al i i R4 - - - - - i
1121 TRiggingfent, Soeel Rovlpsfloclinglole. - - - = H00 420 1,220 BRI - - - - - -
T ldd  Procore caskaliners & containers - - - - 45 i al 51 - - - - - a9
Tu.l Sublotal Poricd 1a Acl - - - ENHS 1,445 11,078 10,8800 154 - - - - el
Foriod Ta Addivional Soss
12,1 SlalT Transilicn - - - - ERR: 131 1,580 a0,444 a0, 444 - - - - - -
1.2 Sublotal Poricd 1a Addilicnal Cosis - - - ERR: 131 1,580 a0,444 a0, 444 - - - - - -
Foriod 1a Poricd-Tiependent Coses
Tn.dl Trhsrmne - - - - 1,881 168 1,706 1,703 - - - - - -
Ta.d 8 Froporly lases - - - il did 44 L) - - - - - -
Trdl TTeal Lh phivsios sup a8 - - - 1549 5] 351 - - - - - -
Tudd TTe: quiprnenl renlal 447 - - - tith a0 R - - - - - - -
Tu.4.5 Digpesal of DAW goneraled - ki3 5 - an - 7 43 43 - nTs - - - 7,522 12 -
Tr.df Flanl encrgy hudgel - - - 1,860 T 1,794 1,76 - - - - - -
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Table C-2
Palo Verde NGS Unit 2

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and
Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Volume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor
Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
wl Ta Poricd-Tependent Costs oen Linnedy
T e . - . - - . 475 43 a4 R . - . . - - - . - -

Tu.d¥ Trmergeney Flanning Toos . - . - - . H74 ¥ 742 742 - . . - - - . - -
Ter.dis ol G M - - . - - . [3551) a4 THT THT - . . - - - . - -
T d 100 31 - . - - . 28 4 G . G - - - - - -
Tad 11 . - . - - . Ll iy TNT . - . . - - - . - 116,897
Tad 2 Tulily SLalT Cosl . - . - - 087 R FAREI LS . - . . - - - . - A HTI
Tr.d Sublotal Poricd 1a Periad-Tiependent Coss . aan ki & - an HOEBSET EREH HERG 1,540 - . nTs - - - 7,RE2 14 G445, 2648
Tall) TCOTAT PERIOT 1u CORT . EiEh) i 3] - @€ HaA 10 12,7387 97,854 G, 10R 1,540 THE . B3 - - - TR 14 STHTHD
PERIOM 1b - Decommissioning Preparations
Foriad 1h Thireel Descmmissioning Aclivitios
Trovailed Work Proceduros
1111 Planl ayalems . - . - - 2t 1497 178 . 20 . . - - - . - 2, (1263
Tha1d NEEEN iaminalicn Tosh - - . - - B 42 42 . - . - - - - - - 424
T 10 Reaclar internals . - . - - 14 104 104 . - . . - - - - - 1,070
1114 Remaining buildings . - . - - 7 ati 14 . 42 - - - - - - - a7H
T 1R ORD eooling asscmbily . - . - - B 42 42 - - - - - 424
114 ORT housings & TOT wibos . - . - - B 42 42 - - - - - 424
1117 Tneare inslrunicnlation . - . - - a 4 4 - - - - - 428
1118 - - - 0 1al 151 - - - - 1884
Th 1,152 - - - T all ] 4R - - - - al4
11,110 - - . - - i 14 14 - - - - - 140
11111 - - - T all 0] - - - - - al4
11118 Sleam g - - - 28 142 1442 - - - - - 1,988
11118 Reinle . - . - - B 42 A A - - - - 424
11114 Main Turbine . - . - - 8 351 3131 - - - - (33T
11106 Main Condonsers . - . - - . 8 351 . . 3131 . . - - - . - (33T
T 1008 Ausilinry building . - . - - . i 14 114 102 . 11 . . - - - . - 1,158
181107 Teaclar building . - . - - . i 14 114 102 . 11 . . - - - . - 1,158
1110 TiaLal . - . - - 1,208 181 1,058 1,144 . | . . - - - . - 14,288
Th.1.2 Dezsen primary laop - . - - . - 827 24,452 2,482 . - . . - - - 1,067 -
11 Sublotal Poricd Th Aclivil - - - 1,208 1,008 EEE 508 . 21 . . - - - 1,067 14,228
Foriod 1h Addivional Soss
121 Spent Pucl Pool Taclulicn - - . - - $1.854 1,438 - - - - - -
1Tha4 Bite Tharae 4 lican . - . - - =2 8002 Ha4 - - - - 18,044 4540
1h.2 Bubiatal Pericd 1h Addilicnnl Dosis . - . - - A 5, BT - - - - 185,042 4140
Foriod 1h Sollatcral Cosls
1t Deasen cquipmenl. 1,05 - . - - . - 174 1,471 - - - - - - - -
Thah Frocoss desommissioning wilor wisle T - R4 a0 - 14 - a4 4i34 - . 4l - - - s -
Thaid Frow: snigsioning chenien] Mush was 4 - 1434 475 - T - ] 4078 - 1,548 - - 244 -

Small Lool allewanes . 1 . - - . - 0 A . - . . - - - . - -

Fipe eulling cquipmont . 1,400 . - - . - 10 16310 . - . . - - - . - -

Deasen rig a4 - . - - . - L 2109 . - . . - - - . - -

Bubiatal Pericd 1h Collaleral Cosws G718 1.4 R aFid - - 1,744 11,404 . - . RN 1,38 - - TE i, S0 587 -

b Poricd-Tsependent Coses

Tex : =4 - . - - . - T B3 it . - . . - - - . - -
Thd.4 Trisuranee . - . - - . T8A H BRI B . - . . - - - . - -
Thah Froporly lases . - . - - . 112 11 128 128 . - . . - - - . - -
Thad TTeal Lh phiysios supplios . 416 . - - . - 74 5494 s . - . . - - - . - -
Tha.5 TTe: quiprnenl renlal . 291 . - - . - BB 268 4R6 - - - - - - - - - -
Thd.f Digpesal of DAW goneraled . - B " - 14 - 4 2t T . - R - - - 4,448 7 -
1h4a.7 Flanl encrgy hudgel . - . - - . 1,580 247 1,817 1,817 - - - - - - - - - -
Tha¥ MR T . - . - - . 1ah 18 170 170 . - . . - - - . - -
Thdis Trmergeney Flanning Toos . - . - - . 541 BE 476 - - - - - -
Tha 10 Spent Pucl Pool O&W - - . - - . San al S - - - - - -
Tha 11l TETET Operaling Cosls . - . - - . 14 2 - Tt - - - - - - - - -
Tha s Soceurivy ShalT Cosl . - . - - . NE4R 447 470 . - . . - - - . - REATT
Thd 1t TTilily SlalT - . - - . 12, daiF3 1,868 14,102 14,105 . - . . - - - . - 1 208
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OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and

Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Volume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor

Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
1.4 Sublotal Poricd 1h Period-Tiependent Doss i 47 B " - 14 1440002 2,504 24,493 21,718 T8 - 54 - - - 4,448 7 207,704
1.0 TOTAT PERICD 1L 0ET £,404 1.8:88 47 a7 - Hani BRI TAM FERLTM 81,417 TIE | TH 1, sudis - - 178,104 14, 4an HEATH
PERION 1 TOTALS £,404 ERTHI RG] a7l - Hahd 119,707 20,6087 180, 10 147,104 =2,008 444z 1,054 1, sudis - - TH,H4t 14,460 BR,297
PERIO 2a - Targe Component Remaoval
Foriod Ba Direel Doscmmissioning Aclivitios
uclear Sleam Supply Bystem Roemovil
2111 Roeaclar il Piping 148 14+ it 0T - a1 - =4[ - - - - 124,553 iy 44 -
2113 Pressurizer Quench Tunk 9 7 4 8 - a7 - 28 - - - - 14,0051 475 -
2 110 Reaclor Coclant Pumps & Melars 124 441 - BN - 1,18 - - - - 1,108,000 5257 100
2114 Prossurizor - 114 - a4 - 318 - . - - - 24870 1, HtiF: tiR
2. 116 Bleam Goneralors 4RT ; 1,401 - 14,0749 - R.7O7 - 449515 - - - EAATTEN 1,167
11 F CRDMa T aSorvice Brroslure Removal T3 472 144 - 1,887 - RT1 - 8,482 - - -
20117 Tz ATncrnnls 4 24173 1,407 - 17,08 454 17,414 - R H 4 - VT AN 1.6
2118 Roeaclor Vossol 108 4,018 1.a7 - I 1313 454 10,828 - - - - 1,470,178 1.6
311 Talals H1H BE AN 8,081 - 47,1810 AL BRI 1 - H 4 - TATTETS R.245
Reneval of Muajor Rauipnicnt.
1.3 Wain Turbina/Gencralor - 118 . - - - 18 137 . 1437 . - - - . -
LRI Wi Condensers 1,280 1,80 1,43001 - 193,988 - 40 @R EEREEY - B8, RTH - - - 4,160,812 -
Caaeading Cosla Crom Olean Doilding Demalivion
g 141 Ausiliney Tuilding - 184 - - - 24 212 412 - - - - 1,800 -
dn.l.4.2 Conlainmenl - At - - - (33 H24 R - - - - 4870 -
214 Main Sleam Suppoerl Sleoctors - i - - - B 42 42 - - - - 274 -
Zi.l44 Radwasls Tuilding - 174 - - - 27 208 206 - - - - 2,404 -
2146 Tuc Tuilding - 44 - - - 14 Gt i - - - - tid -
3. 1.4 Talals 944 - - - 141 1,088 1,085 - - - - HHED -

isposal of Flant Sysicms
2 1R Ausilinry wilor (AT - i - - - t 44 45 - - - 1y -
il Aunxilinry Bleam (AS) - 44 - - - - - 7 al . 218! . - - - . 1,800 -
AN Ansilinry Sleam (ASY - ROA - 177 4 N - 411 - 148t H17 H17T - 1,054 - - - 100,554 HLHEY -
1.5, Ansilinry Sloam - Common (AS) - Hiz - - - - 14 mn - 0% - - - - 5070 -
il OT Mukoup & Dlowdown (T - 142 4 4 - 44 - 134 a2 2 - - - - \ 4a1 -
il OT Mukonp & Dlowdown - Cemmon (TTH - 4 474 - AT - 1,886 2,70 Fits - - - - 1,516, 9 20,145 -
4n.1.5. Chemical Produesticn (1 - - - - 2 14 Tis - - - T8 -
TR Choemical Produetion ¢ - - - - & B 5] - - - 1,784 -
il Chlerine Tnjoclion {0 - - - - ki3 tid i - - - 1,820 -
il Chlerine Tnjoclian - T - - - - 4 24 44 - - - TH0 -
il Cireulaling W i - . - - . - T4 122 . 122 . - - - . 845 -
AN ndensate - 455 B - 4 - 1,408 THET THET - 17,744 - - - 1, 1480, 848 24, 141 -
AN srage & Translor (0T - i3 Wl - 4005 - 174 0L LA - 1,544 - - - 99,0085 LEAVE ) -
TR . e Air Temoval (AT - - - - 1 44 45 . - - - 1,416 -
TR Temineralizod Wi TV - - - - 110 T4 ) - - - AR -
il Demineraliced Wa Conman W) - - - - t 44 45 - - - 1, -
.1, Dieae] Tue] Gil & Trans - Semmen (TIT) - 7 - - - 1 8 8 - - - 247 -
2 1R TE Ticac] Pucl G0l & Transtee (T - iz - - - 7 a7 7 - - - 1,444 -
20 1.65.19 Ticac] Generator ST - o¥ - - . - a BT . . - - - . 1,864 -
RN ; o Tosracl Sleam & Thraing U005 - 4, 1H1 TIE b - HT14 - 5,501 1R, 240 16,840 - <3:3,ROR - - - =5, 14005087 FEN T -
2o 1521 Pocdwalor (TW) - 48R 185 180 - LN - a0 RN B - HL0R0 - - - 103,447 -
21522 o (T - TRCIA - s} 14 [ - 170 - a4 dH0 e - Fift - - - T -
2i. 1528 Oenerater TTvdrgoen & S02 (0T - B - - - 0 B B - - - 0% -
2i. 1524 Oonerater Scal O (50% - 7 - - - 1 8 8 - - - 255 -
215,25 TTWAL - Mise il Slructures TT8) - 15 - - - 2 134 14 - - - a0 -
g 1R TTWAL - Miscollunoons Cemmen (TT8) - 4 - - - 1 4 4 - - - 115 -
2015427 Toube Cil (T.CR - o - - - a 4 44 - - - 1, 188 -
2015428 Tube Gil Slor & Trans & Poriliealicn (08} - <41 - - - - - & gt - T - - - . 1,058 -
Zi. 15,289 Main Sleam (80 - H4R A it - 4,401 - 1,418 TA47 7447 - - - - 1,081,880 20,7100 -
2o 1RND Main Sloam (800 - ROCA - 1:84 43 nwr - 4iK - I35 HHT HOVT - - - - 118,500 X -
2o 1R Wain Turbing (MT - GHT FiMi 617 - #0144 - RS 15,000 14,008 - - - - 1,570,402 100, 4 -
2o 1602 Wain Turbine Clenere] Cil {2000 - i - - - - 1 i - i - - - . 17564 -
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PAGE 120 QF 199

OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and
Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Tolume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor
Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
Trisposal of Flant Systemes foontinnsd)
3 Seeendury Thomical Conveal (870 - 171 - - - 24 1497 1497 - - - B H87 -
3 Sewage Troatmenl Planl - Commen - 1 - - - 0 3 A - - - 44 -
3 Slalor Cocling (0T - 4 - - - - - 1 & - & - - - - . Tis -
3 Slenm Gon Pecdwalor Pomp Torbine (T - 144 5] 71 - Q20 - 297 1,55t 1.5 - BRI - - - 2245, 054 4,717 -
1t Turbine Cocling Wiater {TO) - Tis - - . - 21 Tt . THL - - - . 4.657R -
1t Turbine Sleam Seal & Train (08) - 114 il 144 - 244 - a4 4492 4 - 87 - - - 2781 -
. Talals T BRG] =5 N - SFATT - 11,792 i, AT 1,500 1,264 144,405 - - - ANEH) -
ERRE SeaMolding in support of desom missicning 1495 @i 20 - 21 - ] 40w 4,08 - 1,008 - - - i, 0R1 4 TaN -
LN Sublotal Poricd 2a Aclivil H1H HLTHR 453,473 9,40 - a1,0nEa AL EEAETM ERRRLG T S HER 1,400 HOSETE BT 4 - 21,583,080 4z QY R.245
Foriod @ Addivional Soss
201 Tial Action Survevs - - - Hla Ra4 - - - - . ELVA L] -
AT STF Taomnoy Wasle HE ] - - 1,567 2,557 - - - 47 181,108 4,000 THLY
44 Sublotal Poricd 2a Addilicnal Cosis e - - 115,260 2,480 16,074 - - - 47 181,108 4405140 THL
srined Za Collavcral Cosls
Frow: NN wilsr wisle 141 - 106 %31 - di - 17t i Hi - H17T - - - 48,1521 Tk -
Frocess decommizsioning chennien] Mush was - - - - - - - - - . - -
Small Lool allewanes . 421 . - - . - 48 333] i . - - - . - -
Sublotal Poricd 2a Collalcral Cosls 14 421 108 141 - 285 - 424 1,487 1,201 817 - - - EEARE 1888 -
Deasecan s 163 - - - - 41 208 20t - - - - - -
Trisuran - - - 948 a4 1,021 1,001 - - - - - -
orly laxes - - - i & T - - - - - -
Ih physios supplios Bl - - - 7018 - - - - - -
Foquiprient rental 40410 - - . - 4487 - - - - . - -
al TIAW goneralod - Té3 5] - 480 - 80 - T.764 - - - 158,180 280 -
Flanl encrgy hudgel - - - 4,567 - - - - - -
N T - - - 414 . - - - - - -
s Trmergeney Flanning Toos - - - 1,825 - - - - - -
2400 Spent Pucl Pool G&M - - - - 4,404 - - - - - -
2411 TETET Gperating Cosls - - - a4 - - - - - -
402 Boourity Slall Chosl - - - - - - - -
oA TTuilily Slall Cosl - - - - . - - - - - - .
.4 Sublotal Poricd 2a Poriod-Tiependent Doss 1738 11045 135 i - 450 104,180 4,121 - 7,700 - - - a0 1,184, 14
EHR] TCOTAT PERION 2u CORT 1,158 EXSE 4:,544 9444 - s, 008 118, 58 T4, SEN,ETH 4,11 1,487 N0 BT 4 HET 21,0TH ROO 1, 18, RT0
PERIOD 2b - Site NDecontamination
Foriad @b Thireel Doscmmissioning Aclivitios
Disposal of Flane Sysiems
4111 Chomical & Volume Conweal 180TT) 2017 21657 4is4 B - 5074 - R 18,0654 - 18,444 - - - 1,448,788 H,047 -
dholld Choamical Wasle (08D 4000 443 T ] - HE0 - Rt - 4,148 - - - =01, 501 18, 54 -
b1 Chomicsl Wasls e (W i) (315 mn i - 114 - HE] - 465 - - - 29,110 . -
b4 nlainmenl Tuilding {70 - 1 0 0 - 8] - 0 - 2 - - - 118 15 -
116 nlainmenl TTydrgon iere] (TTF - a7 ] 15 - T4 - 77 - T4H - - - 48,1148 2184 -
a1 alainmenl Tenkage Tosl (0T - 31 14 14 - 174 - ati - 3800 - - - 43,504 12 -
117 Conlainm: ¥ - i 1: 11 - 1al - 44 1] - RTT - - - b, T #aT -
Shol 1.8 Toemeslioc Whlor - 110 - - - Tt 14 - - - BBTH -
b 1.1 i - 4 - - - 12 i - - - 2,71 -
“h1.1.10 E - SN - - - 148 1,141 - - - VBLEET -
Sho1.1.11 Toleswtrieal TG G - T7 . - - . - 18 . HH - - - . 2407 -
21118 TolewlLrieal - Comnen - TROA - ah mn i - 121 - 47 244 - - - - S0, 1R 1,14 -
dh1.1.18 0 Tololrical S TTA - THE 158 1453 - 1.4900 - e SRS - - - - At B 163, THT -
2h1.1.14 0 Tolowlrical ntaminalod) - 4,397 ) a1 - BT - Rt |EREE - - - - 1,/438,401 -
21118 Tssentinl - 14 . - - . - 2 15 - - - - - -
1108 Thsscntinl O T A 178 W 4 - didd - 122 AT - 1,088 - - - S22 -
1117 Wssentin or (MW - a7 - - - ki 211 . - - - . -
21118 Wssentinl e (TR TRTA - et} Wl 57 - BEIH - 11t FH - 1.0004 - - - B0, 148 -
21118 Wssentinl Spray Pond (5T - 280 - - 42 H2R - - - -
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DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

Document AQL-1815-001, Rev, #
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OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and

Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Tolume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor

Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
Trisposal of Flant Sy s {eontinnsd)
b 11,200 Fire Provosl TF - 10/ . - - . - Tt 121 . 121 - - - . A -
21121 Pire Prove TFY - TRCA - aa7 154 11+ - 1.812 - Rl =3, 880 RSN - - - - WI1LRTE 12,000 -
o122 Pire Provcelion - Commen (TP - ROA - BT 17 1364 - 1,638 - Faid 2,808 2,800 - - - - H THTT -
dhol.1.28 Clascous Radwasie (0R) - R B3] 37 - S48 - 183 THH s - - - - R TH1 -
dhol 124 TTVAS - Aneillary Thiilding JTX) - Commen - B - - - - - 0 B - B . - - - . 8 -
dho1.1.838 TTVAS - Ausiliary Building (TTA) - 4.0 @i 11 - A - Hill 4,531 4. R - 10,477 - - - TT 4 -
dhol gy TTVAS - wlainment Thuilding (TT0% - EI| 174 T - 1,788 - fil N TBE BRALEH - [FR 343 - - - i, R0 -
211,27 TTWVAS - Conlea Thuilding 1.0 - 87 - - - 14 100 100 - - - -
dho1.1.838 TTVAS - Thiesel Goncralar Duilding (TTT) - 8 - - - - - 1 mn . 10 . - - - -
dho1.1.28 TTWVAL - Tadwnsee JTT) - [Eh} 4 Vi - 471 - Tt 444 s - 1,814 - - - -
11000 TTVAS - Turbine Duilding 7T - THL - - - 24 Ti4 - - - - -
2110 Toalrumenl & Sorvico Air (TA) - 4R - - - - & . 41 . - - - . -
o110 Toslrumenl & Sorvice Air (TAY - ROA - 776 118 T - Qa5 - 4657 2,448 - 570 - - - 244 1R -
o110 Tiguid Tadwensie JUI Rl& TH 152 i1 - 1,188 - T 4,408 - 4,50 - - - 247,570 -
Zh1.1. Marnieal Thilled Water GV - [5E] - - - - - 110 . 80 . - - - . -
b1, Marmal Chilled Water TR - ROCA - 210 44 A - 45 - 174 aaa i - 1,747 - - - 112,008 -
2101, Mueloar Choling Walor (M) - an . - - . - 8 £l . i1 - - - . -
b1, Mueloar ling Walor (T - TRCA - 4114 =) 10 - 2,971 - HiH 4508 4508 - - - - P, 80 -
b1, Mueloar Sumpling (88) - 240 i} - 211 - 128 i %] - - - - a5, THE -
o110 Oily Wasle & MNonrad Wasle - Clommaon (0OW) 1& B - 434 - 168 807 HOT - - - - 108,042 -
11400 Oily Wasle & Nonradionetive Wasee (OW - a1 7t - 8a7 - i 1,584 14458 - - - - 210,408 -
11401 Planl Coaling Walor (PW - 114 - - - 7 141 . 1341 . - - - . -
21142 Posl Accidenl Sampling - 11 1 1 - | - t e a2 - i - - - 5,168 -
1.1 .4 adinlicn Moenitering (5O - i) a ) - 44 - 0 10t Ton5 - 1637 - - - -
1.1 .4 sosbive: Wkt Tleain {RTH R 4495 fiid R - BThR - AT =5,0470) 2070 - 4R - - - -
b1, Ianiman KT 7 i 1 1 - 8 - 7 24 255 - i - - - \ -
dh1.1.48 (T =it 177 =) 14 - 148t - 100 440 440 - 5] - - - GH,E81T 4,444 -
2101 511 - 1,741 T S - FLEA1 - =, 53498 14,002 14,0 - a1 - - - 1,738,408 41,3805 -
1.1 .4 Clases (0A) - TWIA - 18 i) 4 - a1 - 1:84 T TN - 106857 - - - TR0 -
211,49 8alid Te : (8T 152 2l 40 Wl - Bt - a3 4 1,054 - 1.hs8 - - - G0 -
o1 1ED aDecemmnizsioning Crow Sel-up - 1 TER . - - . - Ftil Wied - - - - - - -
2101 Talals HAS S AT 4,777 HLORD - G744 - 17,7497 90,574 HaT44 152,14 - - - i, T4 ROT -
dhol.2 SeaMolding in support of desom missicning ERSIEER =4 4R - 5an - 1,088 54549 a,4549 - 1,5¢40) - - - H0,064 40,447 -
Treconlamination of Sive Toildings
dholi 1 Ausiliney Tuilding BT 15!} 74 1Ris - - Fithad o, HaOH PRI - a - - - -
“h 1. Conlainmaenl 1,418 1,858 BT 40 - - AL 1R85 18,005 - i, - - - EADH R THN -
“h 1. DAW Processing & Slorage S i} 14 1 i - - 2t mn2 102 - - - - 143,000 1,010 -
“h 1. Deeen & Taundry Pacilivy (Commen) 41 8 t 4 - - 24 12 12 - - - - 12,R78 TOH -
“h 1. TTeddup Tank & Pump TTouss nRE Ha4 84 47 - - 485 1,541 1,841 - b - - - 148,580 T4 0081 -
“h 1. TTe:l Trslrnint Calite Tacilily (Conman 1 0 0 0 - 1 - 1 " 4 - - - - A0 -
“h 1. LLEW Srerage FPacilily (Comman : 20 4 i - 40 - 47 150 - - - - 27 -
“h 1. Outage Bupporl Pacilily (Comman i t 457 - 110 - 104 ERTH - 1.7 - - - -
“h 1. Radwasls Tuilding BT 241 1636 - 1,864 - 1,088 4,507 - 8, - - - -
110 Relueling Waler Blorage Tank 54N i1 51 - HHT - R2& 2,418 - 2.4 - - - [IFEATES -
ho1 Talals N H14 1,410 - 14,044 - R RN - 44, - - - 4,080,458 -
bl - - - - 145 did 171 171 - - - - - 1,780
b1 El
2t Sublotal Poricd 2h Aclivivy 1 T ISR 4,750 48R - FEARP 145 24,70 180,591 114,733 400 AL RFEEY - - - Taf, 080, 000 T, 158 1,780
Foriad @h Addivional Soss
2h21 Romadial Action Surveys - - - 4,478 1,483 B REE - - - - -
4hi2 Sublotal Poricd 2h Addilicnal Cosis - - - 4,478 1,483 B REE - - - - -
Foriod @b Cellavcral O
2hai NiNE wilir wisle NlE - 341 4710 - Ba7 - 400 1,580 1,580 - - - - Bt -
dhaig ocess dosomniizsioning chennies] Mush was 7 - AT HRf - 1,484 - Fid 1,180 5,180 - Rt - - - 44% -
dhadh Small Lool allewanes 477 . - - . - T4 a4 R4 - . - - - - -
b Subiatal Poricd 2h Collaveral Coses ma 477 Rt 1,247 - 2,148 - 1,008 5,704 £,708 - 4,474 - - - T T H15R -
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OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and

Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Volume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor

Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
Fuoriod @b Poric
b4 [BIEE : - . - - . - Rigl 4,444 - - - - - -
dhd. 2 Trisirane - . - - . 1,466 147 1,414 - - - - - -
Shd aperly Laxes - . - - . 1,020 102 1,122 - - - - - -
dhd.d Ih phiysic 5 .047 . - - . - 2087 11,5034 . - - - - - -
b4 couipnienl rental 3, 4980 . - - . - 1,047 8,027 8,027 - - - - - - - - -
dhd.fh 1ol VAW gonoralod - =40 14 - [F1E0 - 417 1,284 1,884 - . 11,147 - - - A HRTEN AR -
b4 7 - - - Rl HIH LI RSN b, 14 - - - - . - -
dhd. 4 EE - . - - . 1.:810 1481 1,444 1,444 . - - - - - -
Shdis Trmergeney Flanning Toos . - . - - . 2 448 245 X . 2,784 - - - - - -
dha10 Spent Pucl Pool &M - - . - - . n027 4454 - N - - - - - -
2411 iqui sli: Procoassing aquipmoenlf&ermy - . - - . THN 114 HTH - - - - - - -
dhad 2 DperaLing Cosls - . - - . 1824 14 - 144 - - - - - -
dhaa 1l Soourity Slall Chosl - . - - . TR BRSE d9.8RT - - - - - 4435, 1HH
dhd 4 TTuilily Slall Qs . - - . Hib 12,R97 E 3, R0 . - . . - - - . - 997074
24 Sublotal Poricd 2h Poriod-Tiependent Doss 240 1 - Ba2 126, 4495 T8, 1898 11 872 R - . 11,147 - - - 223440 JS6R 1,445, 160
2t TCOTAT PERICD &L D0ET 10,071 47, 1.0 BTG - FEREEN i i 449, 834 A00,06E AHE B0 LI 400 . #RA0OTHR - - - 14, R, i0 HRAN0: 1,405
PERIOM 2d - Decontamination Following Wot Fouol Storage
Foriod 20 Thireel Dosonmmissicning Aclivilios
21101 Romave spenl el racks R 31 15t 70 - Qi - 422 1,505 15408 - . ERAE - - - 22,0485 1) -
Disposal of Flane Sysiems
20121 Wleelrical Spoent Tucl - 1400 Wi Hh - 447 - 171 Hia HHH - . 1,7F - - - 112, 1% 4. 1144 -
A ire: Prot < Cemmen (TF) - 7 - - - - - mn 77 77 - - - - . EREE -
A Fucl Paal Cecling & Cleanup (PO BFi) 411 ¥ 15 - 1,524 - 524 0,707 - . £, 204 - - - 9808 1 -
4 TTWAL « Tl Thuilding (TTF) - 170 103 R - a1 - Hin 1,548 - . 4T - - - 240152700 HHED -
A Banitary Drain & Trealmoent - Common (8T - H1 - - - - - 12 HE] 5] - - - . A -
A Sanitary Drainage & Troalment (5T - 14 . - - . - 2 15 15 - - - - - - -
] Talals Rl ER 1) VLR R - HOnE - 1,528 LAY b, 50 THis . 11,700 - - - THL, Ak -

onlanination of Sive Thiildings

A0 Pued Building 445 014 il 40 - 44 - 473 15402 IR - . 21R1 - - - 128,414 i, 18R -

K Talals 455 014 il 40 - 44 - 473 15402 IR - . 21R1 - - - 128,414 i, 18R -
21,14 SeaMolding in support of desom missicning T t & - (315 - 217 1,064 1,084 - #RE - - - TH,0013 8 -
ESA Sublotal Poricd 20 Aclivily Cosls 1,00t R Rt R0 - 4,50 - =, 440 11,418 11,8 THis 17,7184 - - - 118777 REB00 -
Foriod @d Addivional Sosls
2121 Ticenac Torminalion Surecy Flanning - . - - . QB0 1,448 - . . - - - . - 4,160
A Oporalicngl Tocls & Wauipmenl, - i 125 - 1,424 - 1,503 - . 4,500 - - - 125,000 -

ER N icen ol TInderzrannd Services 1,188 . - - . HEG 1,885 - . - - - . -
4 - . - - . [F¥1N] 471 - . - - - . -
4 1, 14 i 14R - 1.8 20150 1,188 RS - 4, R0 - - - 1S, 000 4, 110
NiNE wilir wisle Hi - fiid i - 1700 - 100:8 a1 Rld - 4K - - - 29,174 -
P : ning chenriesl Mush was 2 - i 2631 - 445 - TH 4971 | - Tha - - - TT50 -
Smull ullewanes 47 . - - . - i ad A4 - . - - - . - -
Descmniizsioning Tauiprnant DisposiLion . - 120 105 - 1.8t - Wi 1548 IRED - &880 - - - Had, 0T 147 -
Subtotal Poricd 20 Collavcral T 82 47 274 463 - 1,992 - 40 1,500 3,500 - £, HOS - - - 445,418 4T -
Foriod @d Poricd-T)
.41 Deasecan s 114 - . - - . - BE 158 1438 - - - - - -
#4142 Trisuranee - . - - . 28 23 252 2R2 - - - - - -
2.4 Froporly lases - . - - . THL T4 174 174 - - - - - -
24i.4.4 wllh phiysios supplios G . - - . - 241 1,407 1,207 - - - - - -
2148 couipnienl rental 1,088 . - - . - 154 1,48k 1,406 - - - - - - -
@il al TIAW goneralod - B4 20 - 10 - e 142 1442 - 1, - - - RN AR -
2147 | energy hudgel - - - ¥ a17 17 - - - - . - -
2148 ' - - - 0 AR G1H . - - - - - -
21,449 Trmergeney Flanning Toos - - - BE 424 424 - - - - - -
21410 Tiguid Radwasie Processing ThquipmenliBor - - - gt 274 276 - - - - - -
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OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and
Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Volume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor
Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
i 20 Poricd-Nependenl Cosls wonlinued)
#l4.11 TETAT s ing Cosls - - - s} B . a3 - - - - - -
20412 Soourity Slall Closl - - - 1,800 22 1,003 [Fp443] - - - - - EiFREMS
20400 TTuilily Slall Qs . - - . 14 1,220 91448 pENIH - . - - - . - L, TEN
%14 Sublotal Poricd 24 Pericd-Tiependent Soss 114 2058 B8 20 - 10 11,318 2,141 14,511 1,479 - 1,474 - - - RN AR 124 6588
=%1.0 TCOTAT PERIO 23 0BT 1. R R.adl i 9RT - T 13, sdadid i, 400 BERDY 48, 1R4 1,474 THis A0 - - - 1,547,477 T 128,518
PERIOD 2¢ - Delay bafore License Termination
Foriod de Poricd-Dopendoen | Sosws
4] Trsurmn - - - - THO T ok it - - - - - -
e d 2 Froporly lases - - - S a4 Hidd [ - - - - - -
g4 TTeal Lh phiysios supplios 254 - - . - tid 418 K - . - - - . - -
dod 4 Digpesal of DAW goneraled - 4 3 - [5] - 4 15 15 - 158 - - - 3,16 & -
2045 ray hidgol - - - - . . - - . . . . .
e d b MR Teos - - - 4a0 44 444 448 - - - - - -
4047 Trmergeney Flanning Toos - - - - 374 BE] BT BT - - - - - -
AR TETAT Gperating Cosls - - - a7 mn 77 77 - - - - - -
e d i) Seeurity SlalT Chosl - - - 4.49491 744 R,.740 #4084 - - - - - HAH
e d 100 TTLilily SlalT Cosl - - - . AN Hin 2077 71 - . - - - . - ERRNIH
i Sublotal Poricd 26 Pericd-Dependent Cosws 254 4 A - [5] PR 1,097 11,4148 11498 - 158 - - - 3,16 & 106,072
e () TCOTAT PRERIGN 2 CIOET €54 B 4 - 10 AL 1,587 11,414 LR LT - 158 - - - BALE: 3] 106072
PERIOD 20 - License Termination
Foriod @0 Thivee Tocommi
£ ORTEE conlirmalory survey - - - - 174 BE] 2:31 i1 - - - - - -
a4l Torminale lieons:e El
£ Subatal Poricd 20 Acliviey Cosls - - - 174 a4 2:31 ) - - - - - -
Foriod 2 Addivicns] Cosls
ISR Ticenac Terminalion Sumeey - - - - 25,850 - - - - 2,150
E{8 Subtotal Poricd 27 Addilicn: - - - 25,850 - - - - 2,150
spendenl Cosls
Trisuranee - - - - s 47 - - - - - .
Froporly lases - - - &R o5 - - - - - -
TTeal Lh phiysios supplios 1,525 - - . - 81 - - - - - .
al TIAW goneralod - 7 4 - 21 - 7 - w7 - - - 11 -
- - - fid - - - - - -
- - - G . - - - - - -
g - - - a 47 - - - - - -
Seeurity SlalT Chosl - - - 1,002 - - - - -
Tiilily SLalT Cosl . . . . 10,558 404 . . . . . . .
Sublotal Poricd 27 Periad-Nependenl Cosls 1,525 7 4 - 21 16, Rt 1,444 - w7 - - - t, T 1
2.0 TOTAT PRERIGH & QMGET 1,020 T 4 - 1 i, 441 R0 PRt 27714 1,444 - WhT - - - 5,714 T, Bah 140,08
PERIOD 2 TOTATS 12,717 L E04 44,841 T3, 200 - 1ah,007 240, 7H 147,118 THN,RET THEGOR 193,068 HAH80 SRR BT 4 HET S, T H00 VRN
PERIOD #b - Site Restoration
Foriad b Tireel Doscmmissioning Aclivitios
Tremedivion of Remaining Sive Thuildings
ST Administralive Tdg. ) - - - - 14 114 114 - - - 1,466 -
ShaE Administralive BdE T Cemmen) - - - 14 114 115 - - - 1,404 -
S Administralive g T S omman - - - - B 47 wr - - - TH% -
S d4 Adminiseraliv GG - - - 14 104 104 - - - 1.1a1 -
Sho1s Adminis GG - - - - 14 144 1dis - - - 1,118 -
S A Ansiliney Deiler Poundalicns emman - - - - 1 i i - - - 1 -
ST Ausiliney Tuilding - ; - - - 244 1,504 1,904 - - - 11,724 -
MhaE Calibration Tab (Caniman? - A - - - 0 B B - - - 1 -
M s Choemical Tnjection Pump TTouss - i - - - 1 i I . . . i .
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SCHEDULE H-10
PAGE 124 OF 199

OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and

Activity Dixcon Remowal Transport  Processing  Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Volume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor

Index Activity Dezscription Cost {nst Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
Tremedivion of Temaining Sive Thaildings fentinpsd)
M0 Chamical Slerage Tuilding (Commen) - 26 - - - 4 <0 0 - - - -
M Cendensate Slerage Tank - 115 - - - 17 152 124 - - - -
thoag nlainmaenl - 280 - - - 404 R v dEd - - - -
b1 I 1 nlral Thuilding - am - - - 158 1,087 1,047 - - - -
M4 ing Tower Rloslricsl Rauipmoent - 14 - - - 4 20 20 - - - -
M8 Aing Tow - 1,214 - - - 182 1,584 1,884 - - - -
M rrider Tiuilding - T4 - - - 11 Ha 85 - - - -
ST DAW Processing & Slorage - an - - - 4 27 E - - - -
M8 Doeen & Toundry Pacilivy (Do - B - - - & 47 wr - - - -
ST Diese] Senerater Thailding - 307 - - - 4t 464 G4 - - - -
M 11.20 Wnergy Tnlformaticon Cenloe - 14 - - - 4 21 41 - - - -
M E Pire Pumphonse - 7 - - - 1 8 8 - - - -
S22 Mes Duildings ¥ - 1824 - - - 14 144 14is - - - -
M2 TTeldup Tank & Pump TTonss - 41 - - - t 47 47 - - - -
Sl Ed TTel Tnslenint Calit Tacilily (Conman B - - - 0 4 4 - - - -
M85 Tolake Struclure, Canals, & e Tunnels - 1,871 - - - 251 4,152 2164 - - - -
M LLREW Sverage Pacili ST - ti - - - 9 70 70 - - - -
M11.27 Main Sleam Suppoerl Sleoctors - 210 - - - 31 241 241 - - - 1,700 -
P28 Mise Slructures & Taundations (Commen) - Hi - - - 124 a0 G50 - - - F1, TN -
M2 Morth Admin Annex Thuilding (Conman - a4 - - - ki iz - - - H76 -
M0 Muslear Bervice Bpray - 1,218 - - - 154 1,4 1,400 - - - 7165 -
ST Operalicns Support Tuilding - 124 - - - 14 147 - - - 1,730 -
ShNE Duag:e & - HE] - - - a2 402 - - - -
ST Protcetod Arca S 1,411 - - - 184 1, 1,482 - - - -
M Radweasls Tuilding - 1,600 - - - 240 1, 1,840 - - - -
M Relueling Waler Blorsge Tank - T - - - 12 Hi - - - -
S Relenlicn Tank - (8] - - - 9 Fis - - - -
ST 80 Vellage Regulator Thiildngs omman’ 11 - - - 2 14 - - - -
ShLNE Soeuriy TTO and Soaed TTonse S - 3] - - - i 4] - - - -
SN Boervice Tiuilding lemmian) - 4z - - - 7 38 - - - -
M40 Sowage Troatmenl Flanl (Conmen - A - - - 0 3 3 - - - -
M4 Sike Tencing & Paving & RR - [HIb - - - a1 44 [F13EN - - - -
M1 42 Spare Turbine - 1 - - - 0 3 3 - - - -
Mol Blalion THO Gas T Genoralor nm - &) - - - 1 7 7 - - - -
M 44 Subsvnehrenaus Rescnanes Proloslion - 3 - - - 0 " B - - - -
M1 48 Swilehgoar Thiilding - 27 - - - 4 - - - -
M4 Techniesl Supperl Cenler (000man? - 4R - - - 14 - - - -
ShTAT Transformer Arca - 77 - - - 12 - - - -
S48 Turbine Tioilding - 2 865 - - - NEa - - - -
M489 Turbine Thailding Podostal - HTO - - - RE1 - - - -
SELLED Turbine Mainlonanes Tacilily - 14 - - - 2 - - - -
SELLED Wehiele Maintenmnes Pacilivy (Commen’ - 24 - - - 4 - - - -
MRS WRE Train 7 0lemman) - 1 - - - 0 1 1 - - - -
SRS Walsh Purenilure Slorage Tldgid (Commoen) - 44 - - - 7 al 218! - - - -
MR Warchaouse (Commen) - G2 - - - 44 STH 478 - - - -
MhVES Warchouse - OMiee Tacilily Sloemman) - 21 - - - 44 g BB - - - -
SRS Yard Tunncle - BEY - - - ai 4110 410 - - - -
MELET Tucd Tuilding - T - - - 114 5 HHR - - - -
M Talals 24 HTT - - - N LRIV LN - - - -
Sive Clasconl Activilios
thol Teesmonve Rubble a0 - - - 44 547 547 - - - Hodh -
Hh Cirade & Tandsenpe sive i} - - . - 9 T4 ™ - - - S8R -
Ml Final reporl we SR - - - . 57 ki3 ] 2571 - - - - - [3131:)
e Subtotal Poricd Bh Aclivil 3R, 240 - - . AT HNTHE 24004 i) 3 [ - - - R 8T (313153
Foriad b Addivional Soss
M2 Conerele Crushing - 1,781 - - - i g 2,081 AT - - - 7278 -
thaa nstrueLion Dobiris - - - - . 1,010 164 1,162 1,162 - - - - -
M Firing Tange Dosurs 87 - - . m 24 216 - - - H1F -
tha Bubiatal Pericd Sb Addilicnnl Dosis 1,888 - - 1,117 4445 R - - - T -
Foriad b Collatcral Cosla
Hhat Small Lool allewanes - 163 - - - 23 176 175 - - - - -
e Subiatal Poricd b Collaveral Coses 152 - - - 23 176 175 - - - - -
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Table C-2
Palo Verde NGS Unit 2

DECON Decommissioning Cost Estimate
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OMSite T.LRW NTRC! Spoent Fucl Site Procoessed DBurial Volumaes Burial / Ttility and
Activity Dixcon Remowval  Packaging  Transport  Processing Disposal Cthaor Total Total TLic. Torm.  Management  Restoration Tolume MNass A (MNas= T lass O GTCC Procoessed Cralt Contractor
Index Activity Dezscription Cost {nst Costs Costs Costs Costs {nsts Contingency Costs Costs {nsts {nsts Cu. Feet Cu. Feet . Feet 1. Feet . Feet Wrt., Lhs. Manhours Manhours
Foriad b Pericd-Tependent Cosws
M4 Trisuran - - . - - . sm 40 BBV g . - . . - - - . - -
.2 Pre ¢ laxes . - . - - . 318} tidd [$1E81 . . [F1Eh) . . - - - . - -
e TTex quiprnenl renlal . 3,020 . - - . - 03 ERTE 1080 - - - - - - - -

. Flanl cncrgy b - - - tits ai1n . . 10 . . - - - . - -
e MR TEFSET 3 . - . - - “€a 5T . 5T - . . - - - . - -
iy TETAT Gperating Cosls . - . - - 12 ag - a2 - - - - - - - - -
AT Seeurity SlalT Chosl . - . - - s i HEN (1 25,4748 - - - . - 10,2088
shas  Tilily SlalT Cosl . . . . . 2,088 14,068 {0 Qa5 . . . . . 162,367
g Sublotal Poricd B Period-Tiependent Coss - 3,020 . - - 4,084 31,704 g 824 - - - - - 284,601
0 TCOTAT PERICD 8b 0ET - - . 4,77 H048 FES ] W R Fi, 144 . . - - - . dei T 205,263

PLERION Ad - GTOC shipping
Foriad Bd Thireel Desonmmissicning Aclivilios

uclear Sleam Supply Bystem Roemovil

BT Wessel & Trlernals OTO0 Thaposal - - 1,244 - - 20,402 - 25,020 - - - 724,410 - -
8110 Tolals . . 1,244 . . 20,402 . 97,020 . . . 724,410 . .
4.1 Subtotal Prriod 3d Aclivily Costs . . 1,545 . . 20,402 . 97,020 . . . 724,410 . .
i TCOTAT PERIOD 83 0BT . - 1,845 - - 0,40 - NaTE 2R, 0H0 88,0050 . - . . - - NadT 724,410 - -
PERION & TOTATS . HESN 1,845 - - 0,40 4,77 11,717 i 25417 R Fi, 144 . . - - N7 724,410 dei T 205,263
TOTAT, QGET TO DEACMMIEETON TH 118 1o Sy a1,0E 165,77R - 175,001 415, 3HR THOETS 1,005,448 ARG 25,4898 L 18k . 0 274 2,00 4 440 A9,0428 0RO 1,880,125 NAELTTT
[TOTAL COST T DECOMMLISSION WITH 20.32% CONTINGENGCY : 81,005,118  thousands of 2023 dollars

TOTAL NRC LICENSE TERMINATION COST 1S 90.88% OR: 5913,796 thousands of 2023 dollars

BIENT FUEL MANAGEMENT COST 18 2.24% OR: 822,495 thousands of 2023 dollars

NON-NUCLEAR DEMOLLITION COST 1S 6.88% OR: 569,155 thousands of 2023 dallars

TOTAL LOW-LEVEL BADIOACTIVE WASTE VOLUME BURIED (EXCLUDING (31'CC): 602,501 Cubic Feet

TOTAL GREATER THAN CLASS C READWASTE VOLUME GENEEATED: 1,133 Cubic Feet

TOTAL SCEAD METAL EEMOY EL: 64,396 Tons

TOTAL CRAFT LAROR REQUIREMENTS: 1,551,125 Man-hours

End MNates;

nfa - incdicates that thiz setivity not charged a2 decommiszsioning expense
a - incieates that this activity pertormed by decommisgioning stadf

O - inclieates that this value is less than 0.4 but is non-zer:

Acell containing " - " indicates o zero value

TLE Services, LLC
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Table C-3

Palo Verde NGS Unit 3

DECON Decommissioning Cost Estimate
{Thousands of 2023 Dollars)

Document AQL-1815-001, Rev, #
Appendix O, Page 20 of 28
SCHEDULE H-10

PAGE 126 QF 199

OMSite TLRW NR{ Spent Tucl Site Processed DBurial Volumes Burial / Utility and

Activity Theon Removal  Packaging Transport Processing Disposal Cthor Total Total Lie. Term. Management Rostoration Volume Class A Class T3 MNass GTCC Processed Cralt Contractor

Index Activity Description {nst Cost Costs {nsts Costs Costs {nsts Contingency {nsts Costs osts {nsts . Feet Cu. Feet Cu. Feet Cu. Feet . Feet Wt., Lh=. Manhours Manhours
PERTOT Ba - PreShutdown Early Planning
Poricd On Pericd-Dopoendenl Tosls
401 Tnsuranc: - - - - - - - - - - - - -
IR Froporly Luxes - - - - - - - - - - - - -
[NEERE Flant TudgeL - - - - - - - . - - - - - -
(4.4 oLy SealT et - - - - @108 B 4,484 4,444 - - - - - EERNS
(.4 Subtelal Feriod On Pericd-Toependent Coses - - - - a108 AL 2 494 4,444 - - - - - RERAN)
17,0 TOTAT, PERICT O SOST - - - - 2108 B 4, 444 4,424 - - - - - EERNS
PERTOT) la - Shutdown through Transition
Foricd Ta Direel Dosommizsicning Activilios
111 Fropare prelimingry descmmissicning cost - - - - 47 7 A4 a4 - - - - - Gl
Tu.1.2 Nolilicalion of © alinn of CpernLicns il
T 1. Renewe Tuel & scuree mialorial 1
T 1.4 Noelifiealion of Permanont Delucling il
118 Trealivale planl systoms 8 process winslo i
T 14 Fropa nid subimil FRETIAT - - - - ] 11 8 BB - - - - -
1.1 Towiow planl dwgs & spoes. - - - - 167 2R 142 142 - - - - - 1.4
.18 Forlorm delaile: v ]
T.1.8 Talimule by-prod el invenlory - - - - 5 2] 42 - - - - -
T 110 Tndp H - - - - f 42 42 - - - - -
T 111 Toevailod bveprodduet inven Lary - - - - 7 A4 a4 - - - - -
T 112 Deline mujor work scquoene: - - - - 41 S0 AR - - - - - i3,
10118 Porform STR and TTA - - - - 17 188 184 - - - - - 1,
T 114 Preparcfsubimil Dol Teehnicnl Bpecilicntions - - - - 41 S0 s - - - - - o,
T 108 Porform Bite-Bpocilie Tosl Sloudy - - - - 27 208 S04 - - - - - 2,
T 108 Proparcfsubimil Trradialed Tosl Management Flan - - - - 5 42 42 - - - - -
Aclivily Specilications
T 11T Plant & lomperary Teilivios - - - - 27 208/ 158 - 41 - - - 2,106
T 1172 Flant sysiems - - - - an 174 18t - 17 - - - 1,780
T 11T WEBE Doeonluminnticn TTush - - - - i El 21 - - - - - 214
101174 Renctor inleornnls - - - - Bt 20 L - - - - - BRG]
11175 il - - - - AR 271 471 - - - - - R
T 1175 - - - - ) H1 a1 - - - - -
11177 - - - - 17 14800 1480 - - - - -
T 1178 : - - - - i < - i) - - -
T 1178 Wain Turbine - - - - A - ] - - -
T 11T I10Main Condonssrs - - - - A - - - -
T 11771 Plan & buildings - - - - 17 5] - - - -
T 1T 2 Waste managemaenl, - - - - 2R 142 - - - - -
T VTN Tacilily & sile closeaul - - - - 5 14 - Tis - - -
T 107 Tolal - - - - V) 1,058 - 188 - - -
Flanning & Sive: Pro
14118 Fropare dismanding sequenes - - - - 87 | s 100 - - - - - 1,007
T 1089 Plant prop. & omp. sy - - - - 4,000 [F1018] 4,500 4,400 - - - - - -
T 1200 Thesign waler clean-ug - - - - 51 8 B4 ad - - - - - B
1,121 TRipgging L Cinlel Tooedg - - - - 2,500 420 1,220 1,220 - - - - - -
Ta.1.22 seaskalliners & o - - - - 45 7 51 al - - - - - S
T 3 . - - - - IERTH N 1,440 11,078 10,8480 - 188 - - - HART
Poricd Ta Addilional Cosls
Tn.2.1 StalT Transilion - - - - ENREE E0 R0, 448 al),444 - - - - - -
Tn.% Subrelal Poriod 1o Addivional Coss - - - - ENREE FLEED R0, 448 al),444 - - - - - -
Poricd Ta Pericd-Dopoendenl Tosls
T4 Trisranos - - - - 1,401 1ah 1,704 - - - - - -
Trd 2 Froporly Luxes - - - - s e #44 - - - - - -
T TTealuh physios supplios - - - - Tais 85 - - - - - -
Trd.d4 ; siprent renleal - - - - b AllG - - - - . - -
T8 sprosal of TRAW moncrilod - ki3 B - £ - 7 43 - - nTs - - 7,RE2 12 -
T hts Flant cnergy budged - - - - 1,860 254 1,794 - - - - - -

TLE Services, LLC

3699



