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1 Executive Summary

Introduction

On December 1, 2021, GEM A-CAES LLC (GEM, or the applicant) filed an Application for
Certification (AFC) with the California Energy Commission (CEC) seeking to construct
and operate the Gem Energy Storage Center (21-AFC-02) (TN 240751-1). On June 8,
2022, the CEC determined that the project is exempt from the Notice of Intention
process under Public Resources Code section 25540.6(a)(3) and issued an order
directing Staff to process the application as an AFC (TN 243543). On July 13, 2022, the
CEC adopted the Executive Director’'s recommendation determining that the AFC was
complete, initiating the 12-month timeline for the CEC to reach a final decision on the
AFC pursuant to Public Resources Code section 25540.6 (TN 244093). On August 5,
2022, the applicant changed the name of the project to the Willow Rock Energy Storage
Center (Willow Rock, or WRESC) (TN 244331). On June 21, 2023, the applicant’s Status
Report No. 10 stated that efforts to optimize the proposed WRESC were ongoing,
including consideration of alternative surface facility configurations, cavern engineering
options given the site geotechnical results, and alternate sites that may better support
the cavern design. Alternative sites included adjacent and offsite properties in the area
with potentially more favorable geologic conditions (TN 250707).

On July 12, 2023, CEC staff filed a motion requesting that the CEC Siting Committee for
Willow Rock (Committee) grant an order suspending the AFC proceeding for Willow
Rock and requested that the applicant be directed to submit a supplemental AFC that
contains all necessary information for the updated project (TN 251029).

On August 9, 2023, the Committee issued an order (TN 251599) suspending the Willow
Rock proceeding “while applicant completes its exploration of alternative sites, offsite
properties, surface facility configurations and cavern engineering options.” This order
suspended the proceeding until the applicant filed a certified, complete supplemental
AFC that reflected changes to the project description and all project modifications as
well as satisfied the information requirements for an AFC as detailed in Appendix B to
Article 6 of title 20 in the California Code of Regulations. The applicant was required to
include in its supplemental AFC an attestation confirming completeness of the
supplemental AFC. Last, the order required that, within 30 days of receipt of all required
elements of the application, the CEC’s Executive Director verify completeness of the
supplemental AFC or docket staff’s report indicating the deficiencies in the filing.

On March 1, 2024, the applicant filed a Supplemental AFC, changing the project
location to 88.6 acres of private land immediately north of Dawn Road and between
State Route (SR) 14 and Sierra Highway within unincorporated Kern County, California,
approximately four miles north of Rosamond, California (TN 254774).

EXECUTIVE SUMMARY
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On April 23, 2024, CEC staff completed its data adequacy review of the Willow Rock
Supplemental AFC and determined that it did not meet all the requirements listed in
California Code of Regulations, title 20, section 1704, Appendix B, for the 12-month
certification process (TN 255890). Staff provided a summary table and data worksheets
for deficient areas, requesting information that staff deemed necessary to fulfill the AFC
information requirements.

On July 16, 2024, CEC staff determined that topic areas identified as deficient were
complete and the Executive Director recommended that the Committee accept the
Supplemental AFC as complete (TN 257763).

On March 13, 2025, CEC filed a Partial Preliminary Staff Assessment, with a limited
subset of sections establishing partial environmental analysis and engineering
evaluation supporting CEC staff’'s conclusions and proposed conditions of certification
(COCs), including: Facility Reliability, Transmission System Engineering, Efficiency and
Energy Resources, Noise and Vibration, and Transmission Line Safety and Nuisance (TN
262184).

On April 29, 2024, CEC filed a complete Preliminary Staff Assessment, replacing the
Partial Preliminary Staff Assessment (TN 262850).

The WRESC would be a nominal 520-megawatt (MW) gross (500 MW net) and 4,160
megawatt-hour (MWh) gross (4,000 MWh net) facility using Hydrostor, Inc.’s
(Hydrostor’s) proprietary, advanced compressed air energy storage (A-CAES)
technology. The overall facility would consist of four nominal 130 MW gross power
turbine trains, outputting a total of 500 MW net at the point of interconnection. The
trains would contain electric motor-driven air compressors, heat exchangers, air turbine
generators, air exhaust stacks, and ancillary equipment. The trains would share a
common set of thermal storage tanks (hot and cold water), as well as the air storage
cavern. Energy stored at the WRESC would be delivered to Southern California Edison’s
(SCE’s) Whirlwind Substation located southwest of the WRESC at the intersection of
170th Street W and Rosamond Boulevard, via a new approximately 19-mile 230-kilovolt
(kV) generation-tie (gen-tie) line. The WRESC would be capable of operating on a 24-
hour basis, 365 days a year with an approximately 50-year lifespan.

As a long-duration energy storage asset, the WRESC would be able to provide power
during periods of increased need on the grid such as times of high electrical load,
periods when intermittent renewable source generation fluctuates, when baseload
plants are not operating or are being brought online, or during grid emergency
conditions or local reliability needs. To maximize efficiency, the facility is expected to
charge during times of low demand on the grid such as times of low electrical load and
during periods when renewable source generation is higher than the instantaneous
system demand, thus affording the ability to store excess renewable generation that
might otherwise be lost.

EXECUTIVE SUMMARY
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1.1 Proposed Project Location

The project as presently proposed would be on undeveloped land in an area zoned
Exclusive Agriculture (A) District. The area surrounding the project boundary is largely
undeveloped with very sparse residential development; the nearest residence is
approximately 0.8 mile northwest of the northwest corner of the WRESC site.

1.2 Summary of Engineering Evaluation, Environmental Impact
Assessment, and LORS Conformance

Below is an overview of the analysis included in Section 5, Environmental Impact
Assessment. Impacts are categorized by the type of impact as follows:

e No Impact. The scenario in which no adverse changes to (or impacts on) the
environment would be expected.

e Less Than Significant Impact. An impact that would not exceed the defined
significance criteria or would be eliminated or reduced to a less than significant level
through implementation of the applicant’s project measures and/or compliance with
existing federal, state, and local laws and regulations.

e Less Than Significant with Mitigation Incorporated. An impact that would be reduced
to a less than significant level through implementation of the identified mitigation
requirements.

e Significant and Unavoidable Impact. An adverse effect that meets the significance
criteria, but there appears to be no feasible mitigation available that would reduce
the impact to a less than significant level. In some cases, mitigation may be
available to lessen a given impact, but the residual effects of that impact would
continue to be significant even after implementation of the mitigation measure(s).

Table 1-1 summarizes the engineering evaluation and environmental impacts and
consequences of the project, including mitigation proposed and the project’s
compliance with laws, ordinances, regulations, and standards (LORS).

TABLE 1-1 SUMMARY OF ENGINEERING EVALUATION AND ENVIRONMENTAL IMPACTS
AND LORS COMPLIANCE

Technical Area C_onforms I_mpacts
with LORS? Mitigated?
Engineering Design
Facility Design Yes N/A
Facility Reliability N/A N/A
Transmission System Engineering Yes Yes
Worker Safety and Fire Protection Yes Yes
Environmental Impact Assessment
Air Quality Yes Yes
Biological Resources Yes Yes
Climate Change and Greenhouse Gas Emissions Yes Yes
Cultural and Tribal Cultural Resources Yes Yes

EXECUTIVE SUMMARY
1-3



Willow Rock Energy Storage Center
Staff Assessment

TABLE 1-1 SUMMARY OF ENGINEERING EVALUATION AND ENVIRONMENTAL IMPACTS
AND LORS COMPLIANCE

Technical Area Qonforms '_”_‘paCtS
with LORS? Mitigated?
Efficiency and Energy Resources Yes Yes
Geology, Paleontology and Minerals Yes Yes
Hazards, Hazardous Materials, and Wildfire Yes Yes
Land Use, Agriculture, and Forestry Yes Yes
Noise and Vibration Yes Yes
Public Health Yes Yes
Socioeconomics Yes Yes
Solid Waste Management Yes Yes
Transmission Line Safety and Nuisance Yes Yes
Transportation Yes Yes
Visual Resources Yes No
Water Resources Yes Yes
Public Benefits N/A N/A
Environmental Justice Yes N/A

Note: N/A = not applicable (technical area not subject to CEQA consideration or has no applicable
LORS the project must conform with)

1.2.1 Engineering Evaluation and LORS Conformance

Facility Design. Staff concludes that the design and construction of the project,
including the underground storage cavern, surface reservoir, power block, cooling
systems, and linear facilities, would comply with the applicable LORS. In addition, staff
proposed conditions of certification (COCs) include measures to ensure conformance
with applicable LORS.

Facility Reliability. WRESC would be built to operate in a manner consistent with
industry norms for reliable operation and would be expected to demonstrate an
equivalent availability factor of 95 percent, which is an acceptable level of availability.
The proposed project would perform reliably and would not adversely affect project
reliability.

Transmission System Engineering. The Transmission System Engineering COCs
include measures to ensure project conformance with applicable LORS and that the
WRESC is reliably and safely interconnected to the SCE transmission grid. Therefore,
the project would be reliably and safely interconnected to the transmission grid, thereby
reducing impacts to less than significant.

Worker Safety and Fire Protection. Less Than Significant with Mitigation
Incorporated. The WRSEC project includes both surface construction and operations
and below surface cavern excavation. The greatest hazard to workers would be the
excavation of the underground cavern because it would be by conventional mining
methods including drilling and controlled detonation. Subsurface controlled detonations
would be a particular dangerous operation for workers during construction if not

EXECUTIVE SUMMARY
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handled properly and subsurface fires are also dangerous. A detailed controlled
detonations plan and subsurface fire protection plan would be required and
implemented. Surface facilities that pose the greatest risk to workers would be the
stored energy in pressure vessels and pipes. Both a construction safety and health
program and an operations and safety and health program, containing numerous safety
measures and fire protection plans and infrastructure, would be required to be
developed and implemented. Staff found that the need for rescue from the subsurface
cavern during construction is evident and that the Kern County Rescue Unit located in
Bakersfield would be inadequate to provide timely rescue. Staff therefore finds a direct
impact exists on the Kern County Fire Department and has proposed mitigation.

1.2.2 Environmental Impact Assessment and LORS Conformance

Except for Visual Resources, CEC staff concludes that with the implementation of the
COCs potentially significant impacts would be avoided or reduced to less than significant
levels. In Visual Resources, staff finds that the project creates significant unavoidable
impacts to the visual character from certain observation points. In addition, staff
concludes the project would conform with all applicable LORS. The following
summarizes staff's conclusions.

Air Quality. Less Than Significant with Mitigation Incorporated. With the
implementation of COCs, the project would have a less than significant impact on air
quality and conform to applicable LORS. Staff's proposed COCs are effective and
comprehensive for reducing air quality impacts during construction. The COCs related to
the operations of the project are required for the emergency generators and diesel fire
water pump to comply with the Eastern Kern Air Pollution Control District requirements.

Biological Resources. Less Than Significant with Mitigation Incorporated. The
project would have a less than significant impact to biological resources with the
implementation of COCs and would conform with applicable LORS. The project would
conform to relevant Kern County regulations protecting biological resources and would
be in compliance with CESA and ESA requirements.

Climate Change and Greenhouse Gas Emissions. Less Than Significant Impact.
The project would have a less than significant impact related to greenhouse gas
emissions and would conform with applicable LORS adopted for the purpose of reducing
the emissions of greenhouse gases (GHGs). In addition, the project would lead to a net
reduction in GHG emissions across the State’s electricity system.

Cultural and Tribal Cultural Resources. Less Than Significant with Mitigation
Incorporated. Staff's analysis identified five archaeological resources eligible for the
California Register of Historical Resources (CRHR) with another 11 assumed eligible for
this project and therefore treated as historical resources. Additionally, staff finds that
the proposed project has a moderate to high sensitivity for the presence of buried
Native American and historic archaeological resources. Staff's analysis further
determined that ground disturbances associated with construction of the proposed

EXECUTIVE SUMMARY
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WRESC could damage human remains that meet CEQA’s criteria for historical, unique
archaeological, or tribal cultural resources. The adoption and implementation of staff’'s
proposed conditions of certification, including avoidance and a rigorous construction
monitoring program, are proposed to prevent significant impacts to archaeological
resources. If avoidance is not possible, data recovery prior to construction will be
necessary to reduce impacts to those resources.

CEC staff agrees with the applicant’'s recommendation that six historic built environment
resources in the project area of analysis are eligible for the CRHR and should be
considered historical resources under CEQA. One of those resources, the Tropico Gold
Mine Historic District, would experience significant impacts and require mitigation.
Impacts to the Tropico Gold Mine Historic District would primarily affect the resource’s
integrity of setting and feeling. Staff proposes conditions of certification to reduce
impacts on built environment historical resources to a less than significant level.

Staff concludes that with implementation of staff recommended COCs, the project
would comply with applicable LORS and result in less than significant impacts on
Cultural and Tribal Cultural Resources.

Efficiency and Energy Resources. Less Than Significant Impact. Energy consumed
by WRESC would not create significant adverse effects on energy supplies or resources,
nor would it consume energy in a wasteful or inefficient manner. Furthermore, through
energy-efficient design, storage and renewable electricity generation, the project would
neither conflict with nor obstruct state or local plans for renewable energy or energy
efficiency and, therefore, would have no impact on those plans.

Geology, Paleontology, and Minerals. Less Than Significant with Mitigation
Incorporated. The proposed project would be constructed and operated in a seismically
active geologic environment. Several potential geologic hazards could impact
construction and operation of the WRESC, architectural berm, and temporary laydown
sites, including strong seismic ground shaking, seismically induced ground failure,
unstable geologic units and soils, and soil erosion. In addition to the above hazards, the
preferred gen-tie line is susceptible to landslides in two locations. Construction of
underground openings, the A-CAES cavern and vertical shafts, creates a collapse hazard
for the overlying areas, including the WRESC, architectural berm, and temporary
laydown sites. Impacts from potential geologic hazards associated with surface fault
rupture, soil settlement, expansive soils, and subsidence are expected to be less than
significant.

Implementation of proposed COCs would ensure that construction of the WRESC,
including related components such as the architectural berm and gen-tie line would
reduce potential impacts from geologic hazards on the project, including human life,
property, and grid reliability to less than significant.

EXECUTIVE SUMMARY
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There is a potential for fossils to be encountered during grading, excavation, and
construction. Staff concludes that implementation of proposed COCs would protect and
preserve any significant paleontological resources that might be uncovered. No unique
geologic features or resources of commercial, scientific, or recreational value, including
mineral resources, were identified in the project area.

Hazards, Hazardous Materials/Waste, and Wildfire. Less Than Significant with
Mitigation Incorporated. The WRESC project would involve limited transport, storage,
use, and disposal of hazardous materials and hazardous wastes during construction,
operation and maintenance, and decommissioning activities. The amounts of hazardous
materials used and hazardous waste produced during construction, operations, and
decommissioning are far less than those found at other types of energy production
projects, thus reducing the risks posed by hazardous materials and wastes on workers
and the public. As an example, no chemicals that would require either adherence to the
California Accidental Release Prevention Program (CalARP Program) or the CAL OSHA
Process Safety Management Program would be used on this site. However, controlled
detonations would be conducted to excavate the subsurface cavern and the numerous
laws, ordinances, regulations, and standards (LORS) that regulate explosives used for
controlled detonations would mitigate impacts to less than significant. While wildfire risk
may be slightly elevated during construction and operation of the WRESC like the
construction of any project, the project would address these risks by complying with all
applicable LORS and implementing best management practices and engineering
controls described by the applicant. Proper planning and mitigation measures would
avoid and minimize potential for accidental wildfire ignition, particularly during
construction of the transmission generation-tie (gen-tie) line. Additionally, the project
would conduct an emergency response planning session to address public concerns
regarding wildfire risk. Therefore, the risk of wildland fires is less than significant at the
project site or along the gen-tie line.

Land Use, Agriculture, and Forestry. Less Than Significant Impact. The project
would not divide a community, impact Important Farmland, impact any land under a
Williamson Act contract, or impact forest land or timberland. The project would have
less than significant impacts resulting from conflicts with land use plans, policies, or
regulations adopted for the purpose of avoiding or mitigating an environmental effect,
and less than significant impacts resulting from conflicts with agricultural zoning. The
project is in the Exclusive Agriculture zoning district, which would require a Conditional
Use Permit if the project was under the jurisdiction of Kern County. The project meets
Kern County’s required findings for issuance of a Conditional Use Permit.
Implementation of staff's recommended COCs would ensure the project’s compliance
with applicable LORS.

Noise and Vibration. Less Than Significant with Mitigation Incorporated. Despite the
generation of noise louder than ambient levels, such as controlled detonations, with
implementation of staff's recommended COCs, the project would have a less than

EXECUTIVE SUMMARY
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significant impact related to noise and vibration and would conform with applicable
LORS.

Public Health. Less Than Significant with Mitigation Incorporated. With the
implementation of COCs, the project would have a less than significant impact on public
health and conform to applicable LORS. Staff’'s proposed COCs would be effective and
comprehensive for reducing public health impacts of exposure to potential Valley Fever
during construction. No COCs related to the operations of the project is needed since its
public health impacts are less than significant.

Socioeconomics. Less Than Significant Impact. With implementation of staff’s
recommended COCs, the project would comply with applicable LORS and have less than
significant impact related to socioeconomics. Project construction and operation impacts
on population and housing, public services, and recreation would be less than
significant.

Solid Waste Management. Less Than Significant Impact. Solid waste generated
during project construction and operation would be recycled if possible and otherwise
disposed at certified local landfills with available capacity. In conclusion, wastes
generated by the proposed project, including those sent to landfills, as well as materials
handled by third party waste disposal resulting from construction and operation of the
WRESC would have a less than significant impact.

Transmission Line Safety and Nuisance. Less Than Significant with Mitigation
Incorporated. With implementation of staff's recommended COCs, potential hazards and
impacts to receptors associated with transmission lines and related structures and
facilities for the project would have a less than significant impact related to
Transmission Line Safety and Nuisance and would conform with applicable LORS.

Transportation. Less Than Significant with Mitigation Incorporated. During
construction, the project could degrade the level of service (LOS) at the State Route
(SR) 14 southbound ramps and Dawn Road intersection during the afternoon peak
hour. Additionally, during both construction and operation, the project could
substantially increase hazards to vehicles, bicyclists, and pedestrians on the surrounding
roadway network, including SR 14, due to the use of oversize or overweight vehicles
transporting hazardous substances. However, with implementation of staff's
recommended COCs, impacts to LOS and roadway safety would be reduced to less than
significant levels. The COCs would ensure compliance with local and state design
standards for access and roadway improvements, and the applicant would be required
to obtain all necessary permits for the safe transport of materials to the project site.

Visual Resources. Significant and Unavoidable Effect on the Environment. Staff
conducted an evaluation of the physical change to the existing physical environment by
the proposed project that concluded it would degrade the existing visual character or
guality of the public view of the site and its surroundings as seen from key observation
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points 2, 3, and 4. See subsection 1.4 below for a discussion on evaluation of
overriding considerations under CEQA and California Code of Regulations, title 20,
section 1748(b)(8). Regarding new light and glare by the project, given the existing
physical environment, with implementation of staff’'s recommended COCs, the project
would comply with applicable LORS and have a less than significant impact.

Water Resources. Less Than Significant Impact with Mitigation Incorporated.
Potential adverse impacts resulting from stormwater runoff, wastewater management
practices, and to the water supply would be mitigated to less than significant with
implementation of CEC staff’'s proposed COCs and via adherence to applicable LORS.
Due to the height and holding capacity, the outer berm of the hydrostatic compensating
reservoir meets the definition of a jurisdictional dam per California Water Code Sections
6002 and 6003. The construction and operation of the hydrostatic compensating
reservoir berm is subject to design approval of the Department of Water Resources,
Division of Safety of Dams (DSOD).

1.3 Cumulative Projects

Preparation of a cumulative impact analysis is required under CEQA. In the CEQA
Guidelines, “a cumulative impact consists of an impact which is created as a result of
the combination of the project evaluated in the EIR together with other projects causing
related impacts” (Cal. Code Regs., tit. 14, § 15130(a)(1)). Cumulative impacts must be
addressed if the incremental effect of a project, combined with the effects of other
projects, is “cumulatively considerable” (Cal. Code Regs., tit. 14, § 15130(a)). Such
incremental effects are to be “viewed in connection with the effects of past projects,
the effects of other current projects, and the effects of probable future projects” (Cal.
Code Regs., tit. 14, 8 15064(h)(1)). Together, these projects comprise the cumulative
scenario which forms the basis of the cumulative impact analysis.

The discussion of cumulative impacts must reflect the severity of impacts, as well as the
likelihood of their occurrence, yet “the discussion need not provide as great detail as is
provided for the effects attributable to the project alone. The discussion of cumulative
impacts shall be guided by standards of practicality and reasonableness, and shall focus
on the cumulative impact to which the identified other projects contribute rather than
the attributes of other projects which do not contribute to the cumulative impact” (Cal.
Code Regs., tit. 14, § 15130(b)).

Definition of the Cumulative Project Scenario

The cumulative impacts analysis is intended to identify past, present, and probable
future projects that are closely related either in time or location to the project being
considered and consider how they have harmed or may harm the environment. Most of
the projects on the master cumulative project list below (Table 1-2) are required to
undergo their own independent environmental reviews under CEQA. Staff developed
the master cumulative project list by contacting planning staff with Kern County. Staff
also reviewed proposed project information from other agencies, including Imperial
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County Planning Department, Bureau of Land Management, and the CEQANet database
to develop a list of past, present, and reasonably foreseeable projects.

Under CEQA, there are two commonly used methodologies for establishing the
cumulative impact setting or scenario: the “list approach” and the “projections
approach.” The first approach would use a “list of past, present, and probable future
projects producing related or cumulative impacts.” (Cal. Code Regs., tit. 14, 8§
15130(b)(1)(A)). The second approach would use a “summary of projections contained
in an adopted local, regional or statewide plan, or related planning document, that
describes or evaluates conditions contributing to the cumulative effect” (Cal. Code
Regs., tit. 14, 8 15130(b)(1)(B)). This PSA uses the “list approach” for purposes of state
law to provide a tangible understanding and context for analyzing the potential
cumulative effects of the proposed project. All projects used in the cumulative impacts
analyses are listed in the master cumulative project list table (Table 1-2), and locations
are shown on Figure 1-1.

Approach to Cumulative Impact Analysis

This PSA evaluates cumulative impacts within the analysis of each resource area,
following three steps:

e Define the geographic scope of cumulative impact analysis for each discipline, based
on the potential area within which impacts of the proposed project could combine
with those of other projects.

e Evaluate the effects of the project in combination with past and present (existing)
projects within the area of geographic effect defined for each discipline.

e Evaluate the effects of the proposed project with foreseeable future projects that
occur within the area of geographic effect defined for each discipline.

EXECUTIVE SUMMARY
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TABLE 1-2 MASTER CUMULATIVE PROJECT LIST

Figure 1-1 Distance to
Location Project Title Description Location Proposed Status
Point # Project (Miles)
1 Edwards Air Force Photovoltaic (PV) solar project on 4,000-acre Located on Edwards | 2.5 miles Construction
Base Solar Project Edwards Air Force Base (AFB) property and AFB, approximately | northeast of the | completed
generation tie (gen-tie) line approximately 16 six miles northeast project site 2023
miles in length. Greater than 100 megawatts of the community of
(MW) but not more than 750 MW, with the Rosamond and 6
generated energy distributed to investor owned | miles south of
utilities, municipalities, other energy off-takers | Mojave
and/or Edwards AFB
2 Investment Concepts | Conditional Use Permit (CUP) 118 multi-unit County Assessor’s 2.8 miles south Applied
Inc apartment complex Parcel Numbers of the project
(APN) 471-112-06 site
3 Dewalt Corp for Construct 89-unit multifamily project APN 473-022-23 4.1 miles south Approved
Rosamond 5 of the project
properties site
3 Dewalt Corp Precise development of 87 duplex structures APN 473-022-23 4.1 miles south Approved
(174 units) of the project
site
4 Investment Concepts | CUP for apartment complex APN 252-161-49 3.9 miles Approved
Inc northwest of the
project site
4 Kern County Planning | Kern County Housing Element Implementation | APN 252-161-49 3.9 miles Approved
Dept 2022, zone change to R-3 Site No.6 northwest of the
project site
5 Westpark LLC, Proposed hotel development APN 471-022-07 1.8 miles south Applied
Howard Field of the project
site
6 Halterty development | Develop plan for mixed commercial, retail APNs 251-181-145, | 3.0 miles south Approved
development 251-181-152 of the project
site
7 BHT Developers, LLC | Auto Auction Facility APNs 473-023-042, | 4.1 miles south Applied

473-023-059, 473-
023-067, 473-023-
061

of the project
site
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TABLE 1-2 MASTER CUMULATIVE PROJECT LIST

Figure 1-1 Distance to
Location Project Title Description Location Proposed Status
Point # Project (Miles)
8 Golden Queen Mining | Addendum to EIR approved for surface mining | APN 429-190-69 5.5 miles north Approved
Company, LLC and reclamation plan of the project
site
9 Interex Property Development plan for auto service station, APN 251-120-010 3 miles south of | Applied
advisors motel, retail, and restaurants the project site
10 RE McCollum, LLC Self-storage development plan APN 258-090-02 3 miles south of | Applied
the project site
11 GEM Hill Quarry Surface mining operation and development of a | APNs 345-294-17, 3.1 miles west of | Approved
(CalPortland reclamation plan on approximately 82.2 acres, | 345-032-05, 345- the project
Company) 15 MM tons of volcanic tuff GEM Hill 032-31, 345-031-02
and 345-032-02
12 FH 11 LLC / Frontier Change zoning to allow for 120-unit single 3.6 miles Approved
Communities family residential development APN 472-100-63 southwest of the
project site
13 Garo Karakoulian CUP for auto dismantling and recycling facility APN 258-160-26 3.5 miles south Applied
of the project
site
14 SSI Rosamond Solar, | Solar array accessory to water treatment APN 471-040-01 3.4 miles north Approved
LLC facility of the project
site
15 True North Amendments to Kern County General Plan and | APNs 429-101-30 5.4 miles north Approved
Renewable Energy Willow Springs Specific Plan to designate the through 429-101-37 | of the project
site as Solid Waste Disposal Facility and CUP to site
allow a renewable energy facility on 117 acres.
16 Capella Solar Approximate 5 MW modular commercial APNs 429-060-13 5.4 miles north Processing

concentrating solar power plant with a
supercritical CO2 power cycle and solid media
thermal, which is comprised of an
approximately 117-acre field of computer-
controlled heliostat mirrors focusing solar
energy on receiver apertures on top of an
approximate 330-foot-tall, centralized power

through 429-060-19

of the project
site
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TABLE 1-2 MASTER CUMULATIVE PROJECT LIST

Figure 1-1 Distance to
Location Project Title Description Location Proposed Status
Point # Project (Miles)
tower, and ancillary. The project would be
operated as a test facility.
17 Enterprise Solar Construction and operation of a PV solar facility | Cross Streets: SR14 | 7.6 miles Approved
and associated infrastructure necessary to and SR58 northeast of the
generate 600 MWs of renewable electrical project site
energy with up to 4,000 megawatt-hours
(MWh) of energy storage capacity
(approximately 1,000 MW) on approximately
2,320 acres. Infrastructure includes laydown
yards, a meteorological station, and a
substation. PV panels, inverters, converters,
foundations, and transformers will be installed
onsite.
18 Castellanos Truck General Plan Amendment, Zone Classification APN 430-053-08 2.5 miles north Applied
Parking and Storage Change, Precise Development plan to allow a of the project
Truck Parking and Storage Facility site
19 Babkan Safarian & General Plan Amendment, Zone Classification APN 430-141-27 3.2 miles north Applied
Denise Rodriguez Change, Precise Development plan to allow of the project
vehicle and cargo container storage site
20 Irvine Camillo Precise Development Plan for commercial APN 472-100-15 3.2 miles Applied
development southeast of the
project site
21 Antonio & Jeanette CUP for construction materials recycling facility | APN 429-010-02 4.4 miles north Applied
Vergara of the project
site
22 Carl Wood Precise Development Plan for new retalil APNs 258-170-16, 2.9 miles south Applied
development 258-170-17 of the project
site
23 Walter DeBoer, BRPH | Modification to Precise Development Plan for APN 258-160-42 3.4 miles south Applied

change of occupancy to manufacturing.

of the project
site
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TABLE 1-2 MASTER CUMULATIVE PROJECT LIST

Figure 1-1 Distance to
Location Project Title Description Location Proposed Status
Point # Project (Miles)
24 Silvia Valdez CUP for installation of mobile home greater APN 251-191-13 3.5 miles Applied
than 10 years southeast of the
project site
25 Aaron Rivani by Cindy | Zone classification change from A-1 to R-1 APN 472-100-16 3.2 miles Applied
Parra southeast of the
project site
26 Kern County Planning | Kern County Housing Element Implementation | APNs 258-120-12, 3.6 miles south Approved
Dept 2022, Zone change to R3 Site No, 4 258-130-16, 258- of the project
150-02, 258-130-23 | site
27 Kern County Planning | Kern County Housing Element Implementation | APN 473-031-03 3.7 miles South Approved
Dept 2022, plan amendment to 5 1/2.5 and zone of the project
classification change to R3, Site No.9 site
28 Kern County Planning | Kern County Housing Element Implementation | APN 430-030-10 3.1 miles north Approved
Dept 2022, Zone change to R3 Site No.2 of the project
site
29 Kern County Planning | Kern County Housing Element Implementation | APN 473-031-09 3.9 miles south Approved
Dept 2022, Zone change to R3 Site No.7 of the project
site
30 Kern County Planning | Kern County Housing Element Implementation | APN 473-031-27 3.8 miles south Approved
Dept 2022, Zone change to R3 Site No.5 of the project
site
31 Matthew McCormick CUP for single family residence in C-2 APN 251-025-09 2.7 miles south Applied
of the project
site
32 Sanborn Solar Solar PV power generating facilities and Cross Streets: 5.9 miles Approved
associated facilities that would generate up to SR 14 and Silver northeast of the
a combined total of 300 MW of renewable Queen Road and SR | project site
electrical energy and up to 3 GWh of energy 58 (Business) and
storage capacity Lone Butte Road
33 Bellefield Solar Solar PV facility and energy storage system Cross Streets: Altus | 6.9 miles Approved

Project

along with associated infrastructure necessary
to generate up to 1,500 MW of alternating

Avenue & State
Route 58

northeast of the
project site
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TABLE 1-2 MASTER CUMULATIVE PROJECT LIST

Figure 1-1 Distance to
Location Project Title Description Location Proposed Status
Point # Project (Miles)

current and up to 1,500 MWh energy storage
capacity

34 Mojave Micro Mill Construct and operate a micro mill facility and Cross streets: Sopp | 1.3 miles north Completed
associated infrastructure necessary to produce | Road and Sierra of the project in 2025
rebar from scrap metal through various Highway site
recycling processes. Development would
include an approximate 475,800 square-foot
steel mill facility with an additional 51,221
square feet of accessory buildings and
structures, as well as an approximate 63-acre
accessory solar array on 174 total acres of
privately owned land. Outdoor storage for
scrap materials and staging is proposed as part
of the project.

35 Bullhead Solar PV solar facility with associated infrastructure Along Dawn Road 8.1 miles west of | Approved
on approximately 1,343.2 acres. Preferred and | off Sierra Hwy 14 the project
optional generation-tie (gen-tie) routes to the between 105th
Rosamond and Whirlwind substations, only one | Street West and
of which would be constructed. The project 75th Street West,
also includes laydown yards, a meteorological north of Favorito
station, a microwave/ communication tower, Avenue Dawn Road
and a substation. and South of

Champagne Avenue.
36 Gettysburg Solar/AV Approximately 30t MW photovoltaic (PV) Rosamond, ¥4 miles | 6.9 miles Approved
Apollo electric generating facility, including east of intersection southwest of the

approximately 30 MW of energy storage of Rosamond Blvd project site
capacity, on approximately 158 acres of and 80th
privately-owned land in unincorporated Kern
County.

37 Organics Energy Solar | High solids anaerobic digestion (HSAD) facility | Silver Queen Road 5.4 miles north Processing

with incidental advanced composting for the
management and processing of residential,
commercial, and industrial organic waste and

and United Street

of the project
site
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TABLE 1-2 MASTER CUMULATIVE PROJECT LIST

Figure 1-1 Distance to
Location Project Title Description Location Proposed Status
Point # Project (Miles)

green material. The Project would provide
organics processing infrastructure and organic
materials diversion from regional landfills and
generate renewable energy through the HSAD
process
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1.4 Significant Impacts That Cannot be Avoided or Mitigated, and
Evaluation of Overriding Considerations Under CEQA

California Code of Regulations, title 14, section 15091 and California Code of
Regulations, title 20, section 1748(b)(8) provides that the CEC cannot approve a project
with one or more significant environmental effects unless the CEC makes certain
findings based on substantial evidence in the record.

These findings include specific economic, legal, social, technological, or other
considerations, including provision of employment opportunities for highly trained
workers, make infeasible the mitigation measures or project alternatives identified in
the environmental analysis.

In addition, California Code of Regulations, title 14, section 15093, authorizes an
agency, based on substantial evidence to, balance, as applicable, the economic, legal,
social, technological, or other benefits, including region-wide or statewide
environmental benefits, of a proposed project against its unavoidable environmental
risks when determining whether to approve the project. If the specific economic, legal,
social, technological, or other benefits, including region-wide or statewide
environmental benefits, of a proposed project outweigh the unavoidable adverse
environmental effects, the adverse environmental effects may be considered
acceptable.

Taken together, the regulations require an agency to not approve a project with
significant and unavoidable impacts unless, after careful consideration, the agency
identifies other benefits of the project that outweigh the environmental damage.

As detailed in Section 5.15, Visual Resources, significant and unavoidable impacts
have been identified in the area of visual resources. Specifically, staff concludes given
the existing physical landscape, the project would substantially degrade the existing
visual character or quality of public views of the site and its surroundings from the
following key observation points:

#2 State Highway 14, Dawn Road Off-ramp East,
#3 10™ Street West, Parallel To The Project Site, and

#4 Rosamond Boulevard West, Near Los Angeles Department of Water & Power
Easement.

While staff is concluding there is a significant and unavoidable impact to visual
resources, staff concludes there is substantial and compelling evidence in the record to
support a CEC decision to approve the project by issuing a statement of overriding
considerations. As set forth in Section 3, Project Description, Section 4.1, Facility
Design, Section 5.1, Air Quality, Section 5.3, Climate Change and Greenhouse
Gas Emissions, Section 5.11, Socioeconomics, and Section 7, Public Benefits,
the project provides regional economic benefits, construction and engineering jobs,
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deployment of innovative long duration energy storage, grid reliability benefits, support
for California’s renewable energy and GHG emission reduction goals, and displacement
of fossil fuel generation and corresponding air pollution.

With these benefits described in detail, if the CEC decides to approve the project, there
would be substantial evidence to support such action.

EXECUTIVE SUMMARY
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2 Introduction

2.1 Purpose of the Staff Assessment

The purpose of this Staff Assessment is to provide objective information regarding the
Willow Rock Energy Storage Center’'s (WRESC or Willow Rock) significant effects on the
environment, identify possible ways to minimize the significant effects, describe
reasonable alternatives to the project, and assess the project's conformance with
applicable local, state, and federal laws, ordinances, regulations, and standards. This
information will be considered by the Committee of two California Energy Commission
(CEC) Commissioners assigned to this proceeding in deciding whether to recommend
the CEC grant a certificate to build and operate the ENGP. The Staff Assessment is
based on information from the application for certification (AFC) and associated
submittals, site visits, data requests and responses, and additional staff research,
including consultation with other agencies, such as responsible and trustee agencies,
and relevant information received during any public meetings.

2.2 California Energy Commission Application for Certification
Process

The CEC has the exclusive authority to certify the construction, modification, and
operation of thermal electric power plants 50 megawatts (MW) or larger (and related
facilities) in California. The CEC certification is in lieu of any permit required by state,
regional, or local agencies, and federal agencies to the extent permitted by federal law,
for use of the site and related facilities, and supersedes any applicable statute,
ordinance, or regulation of any state, local, or regional agency, or federal agency to the
extent permitted by federal law (Pub. Resources Code, 8§ 25500). The CEC must review
thermal power plant AFCs to assess potential environmental, public health and safety
impacts, engineering assessment related to facility efficiency, health and safety and
potential measures to mitigate those impacts and ensure compliance with applicable
governmental laws or standards (Pub. Resources Code, 88 25519 and 25523(d)).

The CEC'’s siting regulations require staff to review the proposed project, assess
whether the potential environmental impacts have been properly identified, and
whether the applicant’s proposed mitigation is complete or other, more effective,
mitigation measures are necessary, feasible, and available (Cal. Code Regs., tit. 20, §
1742(b)). Additionally, staff is required to assess the adequacy of the measures
proposed by the applicant to ensure the assessment evaluates the safety and reliability
of the project (Cal. Code Regs., tit. 20, § 1742(b)). Staff is required to develop a
compliance plan (coordinated with other agencies) to ensure that applicable laws,
ordinances, regulations, and standards (LORS) are met and adhered to (Cal. Code
Regs., tit. 20, § 1744(Db)).
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The CEC’s power plant site certification program has been certified by the Secretary of
the California Natural Resources Agency as meeting all requirements of a certified
regulatory program (Pub. Resources Code, § 21080.5 and Cal. Code Regs., tit. 14, §
15251 (j)), constituting an environmental analysis in accordance with the requirements
of the California Environmental Quality Act (CEQA). The CEC is the lead agency. No
additional environmental impact report (EIR) is required.

CEC staff prepares a preliminary staff assessment (PSA) that presents staff’s initial
analyses, conclusions, and recommendations to the applicant, intervenors, agencies,
California Native American tribes, interested parties, and members of the public. Where
it is appropriate, the PSA incorporates comments received from agencies, the public,
parties to the siting case, and comments made at public meetings.

Following the publication of the PSA, CEQA regulations establish a 45-day public
comment period (Cal. Code Regs., tit. 14, Section 15105(a)), consistent with Pub.
Resources Code, 8 21091(a) (amended, Ch.97, Statutes 2021) for environmental impact
reports submitted to the State Clearinghouse. The PSA is circulated for agency and
public review, posted to the project’s CEC docket, and distributed to those on the
project’s subscription list. The subscription list is an automated CEC system by which
information about this proceeding is emailed to persons who have subscribed.

The comment period is used to: 1) solicit input on the staff analysis; 2) resolve issues
between parties to the siting case; and 3) where consensus on issues exists, narrow the
scope of issues to be adjudicated in subsequent evidentiary hearings. During the public
45-day comment period from April 29 to June 16, 2025, staff publicly noticed and
conducted a hybrid workshop on June 6, 2025, with a follow-up remote-only workshop,
held on June 10, 2025, to give the parties, agencies, tribes, and public the opportunity
to discuss the conclusions, proposed mitigation, and verification measures in the staff
assessment. Based on the workshop dialogue and the written comments received, staff
may refine its analyses, correct errors, and modify its proposed conditions of
certification. These revisions and changes are present in the final staff assessment
(FSA). The FSA will be distributed as described in the previous paragraph for the PSA.

The FSA is only one piece of evidence that will be considered by the Committee in
reaching a decision on whether to recommend that the full Energy Commission certify
the proposed project. At the public evidentiary hearings, all formal parties will be
afforded an opportunity to present evidence and to rebut the testimony of other parties,
thereby creating a hearing record on which a decision on the project can be based. The
hearing before the Committee also allows all parties to present their positions on
disputed matters, if any, and provides a forum for the Committee to receive comments
from agencies, tribes, and the public.

Following the hearings, the Committee’s recommendation to the full Energy Commission
on whether to approve the proposed project, and under what set of conditions, will be
contained in a document entitled the Presiding Member’s Proposed Decision (PMPD).
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Following its publication, the PMPD is circulated for written public comments. At the
conclusion of that comment period, the Committee may prepare a revised PMPD. At the
close of the comment period for the PMPD, or a revised PMPD if there is one, the PMPD
or revised PMPD is submitted to the full Energy Commission for final consideration and
a decision.

2.3 Agency Coordination

As noted above, the CEC decision (certification) is in lieu of any permit required by
state, regional, or local agencies and federal agencies to the extent permitted by federal
law for use of the site and related facilities, and supersedes any applicable statute,
ordinance, or regulation of any state, local, or regional agency, or federal agency to the
extent permitted by federal law (Pub. Resources Code, § 25500). However, the CEC
staff seeks comments from, and works closely with, other regulatory agencies that
administer LORS that are applicable to proposed projects.

In accordance with California Code of Regulations, Title 20, section 1714, staff provided
notification of the WRESC AFC to stakeholder agencies via an Agency Request for
Participation letter, which was sent to appropriate agencies on March 15, 2022 (TN
242326). These agencies included Eastern Kern Air Pollution Control District, California
Air Resources Board, United States Environmental Protection Agency Region 9,
California Department of Fish and Wildlife, Central Region (Region 4), United States
Fish and Wildlife Service, Pacific Southwest Region, Native American Heritage
Commission, California Office of Historic Preservation, Kern County Planning and Natural
Resources Department, California Office of Environmental Health Hazard Assessment,
State Board of Equalization, Lahontan Regional Water Quality Control Board, State
Water Resources Control Board, California Department of Transportation, California
Public Utilities Commission, California Independent System Operator, California Highway
Patrol, and California Division of Occupational Safety and Health (Region 4, Bakersfield
District Office). The mailing list used to engage with stakeholder agencies can be found
in Appendix B.

2.4 Consultation with Tribes

CEC staff sent letters to California Native American tribes on a Native American Heritage
Commission (NAHC) list of tribes identified as having cultural affiliation in the project
vicinity and interested in consulting on development projects in the project area. On
April 8, 2024, the CEC staff requested from the NAHC a search of the Sacred Lands File
and a list of contacts among California Native American tribes affiliated with the WRESC
area. Following receipt of the NAHC’s response, the CEC staff mailed letters to 21
individuals among the following 14 California Native American tribes on July 26, 2024.
Emails were also sent to the tribes. The letters and emails invited the tribes to comment
on the proposed project and offered to hold face-to-face consultation meetings if any
were requested. CEC staff received the following responses/requests:
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e The Fernandeno Tataviam Band of Mission Indians responded via email on August
19, 2024.

e The Kern Valley Indian Community provided feedback via telephone conversations
and requested project documents and studies be provided to better inform
consultation on August 8, 2024.

e The Morongo Band of Mission Indians responded via email to CEC staff on August
19, 2024, stating that the proposed project is outside the boundaries of the
ancestral territory or traditional use area of the Cahuilla and Serrano people of the
Morongo Band of Mission Indians and did not request consultation.

e The Yuhaaviatam of San Manuel Nation (formerly the San Manuel Band of Mission
Indians) responded via email on August 15, 2024, expressing interest in consultation
regarding the proposed project as it is located within the ancestorial territory of the
tribe.

e In a telephone conversation with CEC staff on August 16, 2024, the Tejon Indian
Tribe expressed concern with the project and expressed interest in consulting with
the CEC on the matter.

CEC staff continued consultation with the responding tribes who requested consultation
with the CEC. Consultation with the Kern Valley Indian Community, Tejon Indian Tribe,
and Yuhaaviatam of San Manuel Nation informed the development of the PSA and this

FSA.

CEC staff has not received responses to consultation invitations from representatives of
the Barbarefio/Venturefio Band of Mission Indians, Chumash Council of Bakersfield,
Kitanemuk & Yowlumne Tejon Indians, Northern Chumash Tribal Council, San Fernando
Band of Mission Indians, Serrano Nation of Mission Indians, and Tule River Indian Tribe.
More detail on CEC staff’'s consultation efforts with California Native American tribes can
be found in Section 5.4, Cultural and Tribal Cultural Resources.

2.5 Public Outreach and Notification

The CEC’s public outreach program is primarily facilitated by the CEC's Office of the
Public Advisor, Energy Equity, and Tribal Affairs. The Public Advisor's Office contacted
local elected officials, interested parties, agencies, and school districts. The Committee
conducted an Informational Hearing and Site Visit on November 6, 2024, the public
notice for which was distributed on October 31, 2024 (TN 259869). This is an ongoing
process, and efforts are discussed in greater detail in Section 6, Environmental
Justice of this PSA.

As specified in California Code of Regulations, Title 20, section 1713(a), staff prepared a
summary of the WRESC AFC, which included a description of the CEC's procedures for
an AFC proceeding. This summary, called a “Notice of Receipt” (TN 241982), was sent
on February 28, 2022, to public libraries in the communities near the proposed site
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(Rosamond Library) as well as libraries in Eureka, Fresno, Los Angeles, San Diego and
San Francisco; and to all members, to the ex officio members, to the public advisor, to
the hearing officer, to the general counsel, to the applicant, to any person who requests
such mailing or delivery, and to all parties to the proceeding (Cal. Code Regs, tit. 20, §
1713(b)). As required by section 1713(c), the summary was published in a newspaper
of general circulation in the county of the project site. The summary was published in
Rosamond News (English) on March 28, 2022 (TN 242487), and El Popular News
(Spanish) on April 8, 2022 (TN 242632).

2.6 Organization of this Staff Assessment

The Staff Assessment is prepared to conform to the requirements of CEQA, the CEQA
Guidelines (California Code of Regulations, title 14, section 15000 et seq.), the Warren-
Alquist Act (Public Resources Code, section 25000 et seq.), and CEC’s siting regulations
(California Code of Regulations, title 20, section 1701 et seq.).

This Staff Assessment is organized into nine sections, as described below:

e Section 1 Executive Summary. This section provides an overview of the proposed
project; a list of cumulative projects; the environmental impacts that would result
from the proposed project; conditions of certification identified to reduce or
eliminate these impacts; project alternatives; and issues to be resolved.

e Section 2 Introduction. This section describes the CEC’s authority and function of the
Staff Assessment; the environmental review process; and the organization of the
Staff Assessment.

e Section 3 Project Description. This section summarizes the proposed project,
including the location of the site and project boundaries, characteristics of the
proposed project, and objectives sought by the proposed project.

e Section 4 Engineering Evaluation. This section evaluates the applicant’s proposed
design criteria, describes the design review and construction inspection process, and
establishes conditions of certification that would monitor and ensure compliance
with engineering LORS and any other special design requirements. Staff's
engineering evaluation is broken down into the following topics:

- Facility Design - Transmission System Engineering
- Facility Reliability - Worker Safety and Fire Protection

e Section 5 Environmental Setting, Environmental Impacts and Mitigation. This section
includes the environmental setting; regulatory background; approach to analysis;
project-specific and cumulative impacts; and mitigation measures, when
appropriate. Staff evaluates the potential environmental impacts that might
reasonably be anticipated to result from construction and operation of the proposed
project. Staff's analysis is broken down into the following environmental resource
topics derived from CEQA Appendix G and Warren Alquist Act requirements:

- Air Quality - Noise and Vibration
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- Biological Resources - Public Health

- Climate Change and Greenhouse Gas - Socioeconomics
Emissions

- Cultural and Tribal Cultural Resources - Solid Waste Management

- Efficiency and Energy Resources - Transmission Line Safety

and Nuisance

- Geology, Paleontology, and Minerals - Transportation

- Hazards, Hazardous Materials/Waste, and - Visual Resources
Wildfire

- Land Use, Agricultural, and Forestry - Water Resources

For each subject area, the analysis includes a description of the existing conditions
and setting related to the subject area, an analysis of the proposed project’s
potential environmental impacts, and a discussion of mitigation measures and
conditions of certification, if necessary, to reduce potentially significant impacts to
less than significant levels and ensure conformance with LORS.

Section 6 Environmental Justice. This section includes an analysis of how the project
would potentially impact an Environmental Justice Population.

Section 7 Public Benefits. This section includes a discussion of any public benefits
from the project including, but not limited to, economic benefits, environmental
benefits, and electricity reliability benefits.

Section 8 Alternatives. This section includes a discussion of a reasonable range of
alternatives to the proposed project, or to the location of the project, which could
feasibly attain most of the basic objectives of the project but would avoid or
substantially lessen any of the significant effects of the project, and an evaluation of
the comparative merits of the alternatives. This section also includes an evaluation
of the no project alternative.

Section 9 Compliance Conditions and Compliance Monitoring Plan (Compliance Plan).
The Compliance Plan contains the means for ensuring all aspects of construction,
operation and closure comply with LORS and with conditions/mitigations adopted by
the CEC.
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3 Project Description

3.1 Project Overview

The Willow Rock Energy Storage Center (WRESC, or Willow Rock) would be on
approximately 88.6 acres of private land immediately north of Dawn Road and between
State Route (SR) 14 and Sierra Highway within unincorporated, southeastern Kern
County, California. The WRESC would be a nominal 520-megawatt (MW) gross (500
MW net) and 4,160 megawatt-hour (MWh) gross (4,000 MWh net) facility using
Hydrostor, Inc.’s (Hydrostor’s) proprietary, advanced compressed air energy storage (A-
CAES) technology. Energy stored at the WRESC would be delivered to Southern
California Edison’s (SCE’s) Whirlwind Substation located southwest of the WRESC at the
intersection of 170th Street W and Rosamond Boulevard, via a new approximately 19-
mile long 230-kilovolt (kV) generation-tie (gen-tie) line. The WRESC would be capable
of operating on a 24-hour basis, 365 days a year with an approximately 50-year
lifespan.

The proposed project would include the following key features:

e A-CAES Energy Storage Process, Cooling Systems and Electric Transmission

o Eight electric-motor-driven air compressors configured in four trains, totaling
nominally 500 MW net

o Four nominally 130 MW air-powered turbine generators with 100-foot-tall air
vent stacks

0 Heat extraction and recovery main process heat exchangers

o Thermal storage system using water, including up to six, 87.5-foot-diameter by
100-foot-tall (maximum) hot-water spherical storage tanks and two 150-foot-
diameter, 60-foot-tall cold-water storage tanks

o0 Cooling system: three air-cooled heat exchangers with evaporative mist system
using excess internally produced process water

o One approximately 21.5-acre, 600-acre-foot capacity hydrostatically
compensating surface reservoir with liner and interlocking shape floating cover

o0 Aboveground piping pipe racks and filter houses

o Underground compressed air storage cavern (approximately 900,000 cubic yards
capacity)

o0 Interconnecting conduits for movement of compressed air to and from the
cavern
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Potential permanent aboveground architectural berm for onsite re-use of
excavated cavern rock?

Onsite 230 kV substation with oil-filled transformers with 230/13.8 kV rating

One approximately 19-mile-long 230 kV single-circuit double-bundle conductor
gen-tie line interconnecting to the SCE Whirlwind Substation with a preferred
gen-tie route and route options

Approximately 186 transmission poles (approximately 0.2 acres permanent
disturbance)

e Operation and Maintenance Facilities, Ancillary Support Systems, and Other Features

(0}

O O O O O

Site stormwater drainage system and stormwater percolation/evaporation pond

Water supply connection to an existing Antelope Valley East Kern Water Agency’s
supply pipeline adjacent to Sierra Highway east of the WRESC Site

Fire detection and fire monitoring systems
Firewater tank and fire suppression system
Acoustic enclosures for Turbomachinery
Weather Enclosures for Motor Control Center

One primary all-electric and one secondary diesel-fired 345-kilowatt (kW) (460
horsepower) emergency fire pump

Three diesel-fired up to 2.5 MW, 4.16 kV emergency backup power supply
engines to maintain critical loads in the event of a loss of power

One combined office, control room, and maintenance building

Employee and visitor parking area with electric vehicle charging ports and
landscaping

Primary and secondary entrances with security access gates and site perimeter
fencing

Permanent plant access roads within the WRESC Site

Extension/upgrades to Dawn Road between the SR 14 interchange and Sierra
Highway

e Temporary Construction Facilities

1 Approximately 1.3 million cubic yards of crushed rock (accounting for swell and void space) would be
extracted during construction of the cavern. The WRESC would include options for managing the
extracted rock that may be implemented alone or in any combination, including (a) permanent on-site
storage in the form of an architectural berm around portions of the WRESC; (b) off-taker transport for
commercial use; and (c) off-taker transport for permanent off-site storage. The size of the potential
architectural berm would depend on the quantity of rock. The height is expected to not exceed
approximately 10 feet. If all the rock were re-used onsite, the total facility size would increase by up to
an additional approximately 74.6 acres for a total of approximately 163.5 acres.
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0 Up to approximately 122.2-acre total laydown areas including cavern
construction laydown area, construction phase earthwork areas, cavern rock
temporary re-use areas, cavern rock temporary backup re-use areas, and parking
areas located on adjacent and nearby parcels

0 Rock crushing facility and concrete batch plant to support cavern construction
and excavated rock management (acreage included in total temporary
disturbance)

o Two temporary entrances for construction; the Dawn Road construction entrance
may be converted to permanent

0 An estimated up to 1.5 miles of unpaved temporary access road along the gen-
tie line corridor as needed (approximately 3.7 acres)

o Approximately 35 conductor pull and tensioning sites (approximately 21.5 acres
total)

0 Approximately 75- by 75-foot temporary disturbance for placement of each
transmission pole (approximately 23.6 acres total)

Willow Rock would not require the combustion of fossil fuel and would not produce
combustion-related air emissions during normal operation.?

The WRESC site is immediately north of Dawn Road and immediately west of Sierra
Highway, Rosamond, California, on the 88.6-acre portion of Assessor’s Parcel Number
431-022-13, located west of Sierra Highway. The final site boundary and potential
construction laydown areas depend on whether the facility would include onsite re-use
of excavated cavern rock in an architectural berm on the west and north sides of the
facility.

3.2 Project Location

In March 2024, the applicant filed a Supplemental AFC for the project, changing the
location to 88.6 acres of private land immediately north of Dawn Road and between
State Route (SR) 14 and Sierra Highway within unincorporated Kern County, California,
approximately 4 miles north of Rosamond, California. The new project site is on
undeveloped land in an area zoned Exclusive Agriculture (A-1) District. The area
surrounding the project boundary is largely undeveloped with very sparse residential
development; the nearest residence is approximately 0.8 mile northwest of the

2 The project would include three emergency diesel-fired engines to maintain critical loads in the event of
a loss of power and one diesel-fired fire pump engine. These engines are expected to operate less than
50 hours per year for reliability testing and maintenance and would not operate concurrently during
testing. The diesel-fired engines would operate in an emergency for other critical facility loads when
electric power is not available. A separate diesel-engine-driven fire pump would provide water in the
event of an emergency. This emergency backup equipment does not need to operate for the WRESC to
function during normal operation.
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northwest corner of the WRESC site. Figure 1-5 and Figure 1-6 show the WRESC site
layout and a regional location map.
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3.3 Statement of Project Objectives

The objectives for the project include:

Provide 500 MW of quick-starting, flexible, controllable generation with the ability to
ramp up and down through a wide range of electrical output to facilitate the
integration of renewable energy into the electrical grid in satisfaction of California’s
Renewables Portfolio Standard and climate objectives.

Interconnect the project to the California Independent System Operator-controlled
SCE Whirlwind Substation, a major substation in or near the Tehachapi Renewable
Wind Resource Area, to facilitate the integration of onshore and offshore renewable
energy development.

Implement a proven sustainable energy storage technology that provides improved
technological diversity, non-combustible energy storage, minimal residual hazardous
waste at asset retirement, a long-term commercial lifespan of 30 years or greater,
and non-degrading energy storage.

Use A-CAES technology to provide dispatchable long-duration storage and energy
delivery for a minimum of 8 hours to achieve the following:

o fossil fuel and greenhouse gas emissions-free operation,
o flexible capacity with minimal response time,

o long-duration storage to avoid curtailment through energy storage and to
facilitate the further integration of renewable resources,

0 peaking energy for local contingencies,

0 voltage support and primary frequency response, including synchronous power
output to support grid resiliency without the need for fossil fuel,

O superior transient response attributes, including synchronous power output; and
superior round-trip thermodynamic efficiency.

Locate the facility on a site with adequate geologic characteristics for the
underground facilities for compressed air storage, including suitable overburden
characteristics (limited thickness, constructable soil type); deep subsurface
geological formation (2,000 to 2,500 feet below ground surface) of sufficient quality
and definition at the required depth for construction of the excavated storage
cavern; ultra-low hydraulic conductivity and permeability in deep subsurface
geological formation to retain water and air under pressure within the excavated
storage cavern; and competent geological structural integrity to sustain an
excavated storage cavern at depth intact indefinitely, allowing for repeated
compressed air injection and discharge cycles over the life of the project without
eroding or collapsing.

Site the project near adequate water supply for construction.
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e Locate the project on a site that is available to provide adequate site control,
through long-term lease or purchase.

e Site the project on land with acceptable constructability and with adequate access
and size for construction of aboveground facilities—at least approximately 80 acres.

e Minimize additional supporting infrastructure needs and reduce potential
environmental impacts by locating the facility near existing and planned
infrastructure, including access to an existing substation with available transmission
capacity.

e Create jobs in Kern County and the state of California through both construction and
operation of the facility.

e Be a good corporate citizen and respected member of the community through the
lifecycle of the project.

3.4 Land Use Zoning

3.4.1 Site Land Use

The main project site was recently rezoned by the Kern County Board of Supervisors, at
the request of the applicant after talks with the Kern County Planning and Natural
Resources Department, from Limited Agriculture to Exclusive Agriculture (Kern County
2025). Exclusive Agriculture is consistent with the General Plan Designation of Resource
Management.

The Exclusive Agriculture zoning district allows “electrical power generating plants”, and
therefore, energy storage, with approval of a Conditional Use Permit (CUP). Temporary

construction processes, such as rock crushing and a concrete batch plant, would also be
permitted, subject to a CUP.

A potential architectural berm would be located on the north and west sides of the
project on parcels zoned Exclusive Agriculture. The berm and laydown and parking
yards would be under the jurisdiction of Kern County.

The proposed gen-tie line passes through a variety of base zoning designations and
their zoning overlays, including the general base zoning designations of: Estate,
Exclusive Agriculture, Limited Agriculture, General Commercial, Neighborhood
Commercial, Light Industrial, Open space, Low Density Residential, Platted lands, and
Recreation forestry. The gen-tie line is permitted under all these zoning designations as
transmission lines and supporting infrastructure.

3.4.2 Surrounding Land Uses

The approximately 88.6-acre undeveloped WRESC site (the eastern portion of the 112-
acre parcel bisected by the Sierra Highway) is bounded on the north and west by
vacant, undeveloped property, on the east by Sierra Highway, and on the south by
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Dawn Road. Additional parcels adjacent to the WRESC site on the north and west sides
may be used for project activities including temporary parking, construction laydown, or
construction of an architectural berm. The area surrounding the project site is mostly
undeveloped, with a few sparsely scattered residences, the closest one being
approximately 0.8 miles northwest of the WRESC site.

3.4.3 Important Farmland and Williamson Act

The project and its linears are not located on lands under a Williamson Act contract for
preservation of agricultural land. There are a few parcels under a Williamson Act
contract just south of the gen-tie line along Rosamond Boulevard, and one just west of
the Whirlwind Substation with which the gen-tie line would connect (DOC 2022b), but
project construction and operation would not cross any of these parcels.

3.5 Project Overview and General Description of the Project’s
Technical and Environmental Characteristics

3.5.1 Generating Facility Description, Design, and Operation

The WRESC would be a nominal 4,160 MWh energy storage facility capable of charging
and discharging daily. The overall facility would consist of four nominal 130 MW (gross)
trains, outputting a total of 500 MW net at the point of interconnection. Each train
would contain an electric motor-driven air compressor drivetrain, heat exchangers, an
air turbine generator, air exhaust stacks and ancillary equipment. Each train would
share a common set of thermal storage tanks (hot and cold water), as well as the air
storage cavern.

The WRESC would be designed and constructed following the design criteria provided in
the applicant’s Appendix 2A, Engineering Design Criteria (ESHD 20240) following
applicable laws, ordinances, regulations, and standards (LORS).

3.5.1.1 General Site Arrangement and Layout

The main access to the Willow Rock site would be from Dawn Road. There would be
two entry/exit points from Dawn Road for heavy load traffic. Access at the west side
would lead to the laydown area, while access at the east side would lead to the east
end of the power block. Temporary access during construction would be obtained from
crushed rock driveways from both Dawn Road and Sierra Highway; the Dawn Road
temporary construction access may be converted to permanent. The Sierra Highway
access point would enter the WRESC Site at the construction laydown areas to the
north. The permanent entrances and main plant roads within WRESC Site would be
surfaced to provide internal access to all project facilities and onsite buildings.
Personnel parking spaces, electric vehicle charging stations, and parking lot landscaping
would be provided and would conform to Kern County requirements. The areas around
equipment would have crushed rock surfacing, not paved or concreted.
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3.5.1.2 Process Description

Hydrostor’'s proprietary A-CAES technology is a bulk-scale energy storage solution. It is
intended to provide long-duration, emission-free energy storage that can be sited
where the electricity grid requires long-duration storage, providing multi-hundred MW
of generation capacity and a suite of ancillary services with an estimated 30-year
service life for major equipment and an estimated 50-year service life for the cavern.
This is enabled by combining industry-proven technologies with two key innovations:
the use of hydrostatically compensated air storage caverns and a proprietary water-
based thermal management system.

The system stores compressed air in a purpose-built underground storage cavern,
analogous to those used worldwide for hydrocarbon storage or the salt caverns used by
traditional compressed air energy storage technologies elsewhere nationally and
internationally. The WRESC storage cavern is filled with water through a hydraulic
conduit from a water storage compensation reservoir at the ground surface level. The
hydrostatic pressure from the water in this compensation reservoir and the associated
water shaft maintains a near-constant air pressure in the cavern throughout both the
charging and discharging cycles, supporting efficient operation, and significantly
reducing the cavern volume requirements.

The water-based thermal management system captures the heat developed during air
compression, stores it, and re-uses it when generating electricity, making the process
nearly adiabatic. This increases the system'’s efficiency and eliminates the need for
burning fossil fuels.

When the Hydrostor A-CAES system is charging (known as the “charge cycle”), off-peak
energy or surplus electricity (such as excess solar that might otherwise be curtailed
when production exceeds demand) from the grid is used to drive air compressors,
converting the electrical energy into potential energy in the compressed air and heat
energy stored by the thermal energy management system. At multiple points in the
compression process, the heat generated during air compression is transferred to
boiler-grade water as the only thermal water by a set of heat exchangers and is stored
separately for later use during the discharge cycle.

The air stream exits the compression process at the same pressure as that maintained
in the air storage cavern which is governed by the vertical distance between the cavern
and the connected hydrostatic compensation reservoir located at the surface. As air is
charged into the storage cavern, water is displaced up the hydraulic conduit and into
the surface reservoir. This maintains near-constant air pressure within the cavern and
stores substantial potential energy in the elevated water. Once in the cavern, the air
can be stored until electricity is required.

To generate electricity (known as the “discharge cycle”), compressed air is discharged
from the cavern, which allows the compensation water to flow back into the cavern.
Similar to the charge cycle, the compensation water from the reservoir maintains near-

PROJECT DESCRIPTION
3-10



Willow Rock Energy Storage Center

Staff Assessment

constant air pressure in the cavern during discharging. The cool high-pressure air
exiting the cavern is reheated using the heat stored by the thermal management
system and the same set of heat exchangers that were initially used to extract it. The
reheated compressed air is then used to drive air- expansion turbine generators, which
efficiently convert the stored potential energy back into electricity for the grid. Table 3-
1 summarizes the main process.

TABLE 3-1 ENERGY STORAGE PROCESS STEPS

STEP 1

Air Compression
Using Electricity

STEP 2

Heat Capture in a
Thermal Management
System

STEP 3

Compressed Air
Storage

STEP 4

Compressed Air
Conversion to
Electricity

Off-peak or surplus
electricity from the
grid is used to
operate air
compressors that
produce high-
pressure heated
compressed air.

Heat is extracted from the
compressed air and stored in
a proprietary thermal
management system. This
nearly adiabatic process
increases overall cycle
efficiency and eliminates the
subsequent need for burning
fossil fuels.

Air is stored in a
purpose-built storage
cavern, where
hydrostatic
compensation is used
to maintain the
system at near-
constant air pressure
during operation.

Hydrostatic pressure
forces air back to the
surface, where it is
recombined with the
stored heat and
expanded through
turbine generators to
generate electricity on
demand.

The actual net electrical output of the system would vary in response to ambient air
temperature conditions, electrical grid operating requirements such as voltage or volt
ampere reactive (VAR) support and other operating factors. Operational modes would
be driven by good operating practices, market conditions, and grid dispatch

requirements.

3.5.1.3 Facility Operational Modes

Hydrostor’s facility is an electrical energy storage technology with unique operating
characteristics that must be considered across its operating states (charge, discharge,

standby).

Based on 95 percent availability, the facility would be designed to operate:

e Up to 13.5 hours per day and 4,960 hours per year in charging mode at a total
capacity of 500 MW (plus 213 hours at 75 percent or less).

e Up to eight hours per day and 2,976 hours per year in discharging mode at a total
capacity of 500 MW (plus 128 hours at 75 percent or less).

e A minimum of 372 hours in standby mode.

Facility Charge Cycle Mode

The facility would be designed for 520 MW gross rated capacity on both charge and
discharge with an 8-hour discharge duration at full rated capacity. The facility would be
designed to achieve an average round trip efficiency (RTE) of 55 to 60 percent. This
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means that the facility would return 55 to 60 percent of the electric energy used to
complete the storage cycle as useful power output during the discharge cycle and that
a complete charge of the cavern would require about 13.5 hours at full rated capacity
(eight hours divided by 60 percent RTE).

The frequency of charging the system is dependent on the electrical grid operator’s
requirement to discharge the system. The system could be charged, or partially
charged, daily. It could feasibly remain charged for long durations before discharging,
but the hot water stored in the spherical tanks must be maintained by electrical heaters
for very long standby periods (exceeding a few days).

When electricity from the electrical grid is available, the system would enter charge
mode. While charging, electricity is drawn from the electrical grid to operate multi-
stage, electrically driven air compressors. Air at atmospheric pressure and ambient
temperature is compressed to cavern storage pressure. The cavern storage pressure is
expected to be 870 to 1,100 pounds per square inch gauge (psig) across three
sequential pressure sections of compression, low pressure, intermediate pressure, and
high pressure (LP, IP, and HP, respectively), to allow storage in an underground
hydrostatically compensated rock cavern with a floor depth of approximately 2,000 to
2,500 feet below ground surface (bgs).

As the compressed air enters the storage cavern, the air pressure would overcome the
hydrostatic head of the compensation water system, forcing an equivalent volume of
water out of the cavern and up the compensation shaft (water conduit), increasing the
water level of the surface reservoir.

The hot air exiting each section of compression is cooled using boiler-grade water in the
LP, IP, and HP heat exchangers. The water exits each heat exchanger and combines
into a common stream. The heated water (water) flows to the hot-water spherical
tanks, where it is stored at its vapor pressure to avoid vaporization. This is achieved
through a system of self-pressurization whereby water vapor generated inside the tank
acts as the head gas to maintain positive pressure.

Facility Generation/Discharge Mode

When the plant is sufficiently charged and is called to operate as a power generation
facility, a discharge cycle would commence. A grid signal would initiate the operation of
the appropriate electrical breakers and transformers, heat exchangers, and balance-of-
plant equipment and begin operation of the turbine generators. With the air flowing
from the storage cavern, the turbine generators would start receiving reheated high-
pressure air, which would allow the turbine generators to ramp up to “sync-idle” speed,
whereupon they can be electrically synchronized to the grid. Thereafter the turbine
generators would begin loading (increasing electrical output) until they reach the
required plant electrical output.
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While discharging, the high-pressure air from the cavern would pass through three
turbine sections (HP, IP, and LP) to expand the gas from cavern pressure down to
atmospheric pressure. The power produced by the turbine would drive a synchronous
electrical generator. The turbine stages are pressure-grouped into the same number of
pressure sections as the compressors, and, just as in the case with the compressor, air
would flow though the turbine sections sequentially. As the air exits the cavern, the
surface water reservoir level would decrease and the compensation water level would
increase in the cavern, maintaining a near-constant cavern pressure throughout
discharge.

For the discharge cycle, the same heat exchangers (LP, IP, and HP) that were used to
remove heat-of- compression for storage would be used, but in reverse, using the
stored hot water to increase the temperature of the air before each expansion through
each turbine section. This is necessary to avoid low temperatures and liquid
condensation from the air as it is expanded and naturally cooled through the turbine’s
blade path. As the water passes through the heat exchangers, it would be cooled by the
air, but would not reach a low enough temperature for the next charge cycle.
Accordingly, a secondary cooling system is used to reduce the water temperature as
required.

Facility Standby/Idle Mode

When the plant is not actively charging or discharging, it would be maintained in
standby/idle mode. Standby/idle mode may occur either at the end of a charge cycle
(e.g., the plant is ready and waiting to be called to operate as a power generator) or
can occur at the end of a discharge cycle (e.g., the need for power generation has
ceased and there is no immediate need to (re)charge the facility with potential energy
(high-pressure air and hot water). The electrical power draw of the facility during
standby/idle primarily consists of relatively small pumps, heaters, and coolers in various
sections of the plant.

If the standby/idle mode follows a complete charge cycle, the stored air contained in
the cavern would be at the maximum level and maintained at a high pressure by the
hydrostatic compensation system, and the stored thermal energy (heat) would be
maintained in the insulated hot-water spherical tanks, which are full. Both the motor-
driven air compressors and the air-expansion turbine generators would be idle, with the
lubricating oil systems heated and lubricating oil circulating through them to keep them
warm and ready to start, slow-speed turning gears operating if required, and with the
generators or motors internally heated to keep them at an optimum temperature.

If the standby/idle mode follows a full discharge cycle the stored air contained in the
cavern would be at the minimum level and the cavern would be mostly filled with
compensation water, leaving the water level in the surface- level compensation
reservoir at its minimum level, while the remaining air in the cavern stays at constant
hydrostatic pressure. Very little water would remain in the hot-water spherical tanks,
and the cooled water would be held in the cold thermal storage tank. Both the motor-
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driven air compression equipment and the air-expansion turbine generators would be
idle, with heated lubricating oil circulating, and motor and generator heaters
maintaining them at optimum temperatures, all to keep them ready to start. With the
hot-water storage tanks are holding a low level of liquid, the temperature would reduce
quickly due to the small amount of water in the tank. Therefore, supplementary heating
via tank immersion heaters would be initiated to counteract any temperature and
pressure drops.

In very exceptional circumstances (e.g., a complete plant shutdown for major
maintenance), the complete plant could be in a wholly de-pressurized, and potentially a
wholly cooled state, with potentially all piping and tanks in a de-watered state (except
for the cavern and the compensation reservoir), and all turbomachines allowed to cool
as major work is conducted.

3.5.1.4 Air Compression Equipment Drivetrain

The WRESC would include four air compression drivetrains in the system, one LP
compressor, and one IP/HP compressor for each nominal 130 MW gross train, totaling a
nominal 520 MW gross load during charge mode.

The compression/charge portion of the basic facility design would consist of a two-part
compression drivetrain, each part using a dedicated electrical motor. The basic
framework for the charge/compression equipment consists of:

e LP compressor: A dedicated LP compressor drawing filtered ambient air, driven by
a synchronous electrical motor, with capacity flow and surge control managed by
inlet flow mechanisms combined with discharge piping blow-off valves. Filtration and
moisture knockout provisions are fitted as required. A non-return valve would be
fitted in the LP compressor discharge to prevent air backflow. The “low-pressure” air
discharge from the LP compressor, after being cooled by the downstream heat
exchanger, would then be piped to the inlet of the IP/HP compressor, as described
below.

e |IP/HP compressor: A separate compressor with a combined IP compressor and
HP compressor, all driven by a single, separate, synchronous electrical motor.
Cooled and filtered inlet air for both pressure groups in this combined compressor
would be delivered from the upstream air-to-water heat exchanger. The high-
pressure discharge from the HP compressor section would be directed to a final air-
to-water heat exchanger and the resulting cooled air would thereafter be directed to
the air storage cavern at near-constant pressure. All compressors would utilize
heavy process-industry quality synchronous motors with brushless excitation. Each
compressor would be fitted with a dedicated lubricating/control oil system,
dedicated synchronous motor controllers, and protective relaying. The compressor
surge controller would be integrated to monitor and manage the compressors.
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3.5.1.5 Air-Expansion Turbine Generators

The WRESC system would include four air-expansion turbine generators. There would
be one turbine and one generator for each 130 MW (gross) train for a plant-wide total
of 520 MW (gross).

All turbine generators would be single-casing axial-bladed machines with multiple air
inlets and outlets, driving a synchronous generator, and would be complete with power-
generation-industry-quality speed/load controls, generator-protective relaying, voltage
regulators, and synchronizing equipment. Each unit would have a dedicated
lubricating/control oil system, a dedicated turbine and generator control, and protection
systems.

Each air-expansion turbine would consist of three sections or pressure groups. The
high-pressure air (produced from the charge cycle) that has been stored in the
underground cavern would be utilized to power the turbine. The discharge air would
first be piped to the first HP set of heat exchangers where it would be heated, using the
hot water from the hot-water (spherical) tanks. The heated air would be used to power
the HP heated turbine sections.

After the HP turbine section, the exiting air would have cooled due to the expansion
process and would be routed to the IP heat exchangers, where it would be reheated
using the hot water. After the IP turbine section, the cooled air would be routed to the
LP heat exchangers. This reheated air would be admitted to the low-pressure expansion
section of the turbine machine, after which it would exit to the atmosphere via an
exhaust stack.

3.5.1.6 Thermal Management System

The thermal management system would consist of water, main process heat
exchangers, fin fan coolers, and both hot and cold thermal storage tanks. During
charging, the system would use water to extract heat from the air in the compression
process. This heated water would be stored separately in a dense and insulated
environment. During discharging, the heat from the heated water would be re-injected
back into the air during the expansion process on discharge. The thermal management
system is key to an adiabatic and fuel/emission-free process.

The water management system is a closed system whereby the water would be passed
between the hot- and cold-water storage tanks during the charge and discharge cycles
(as described above). The stored volume within each of the tanks would fluctuate as
part of normal operations. Make-up water for the thermal management system would
be taken from the reservoir or the Antelope Valley East Kern (AVEK) water supply line
and treated before it is sent to the cold-water tank.

Cold water would be stored outdoors in two cylindrical tanks (approximately 150 feet in

diameter by 60 feet high). The cold-water tanks would be fitted with a nitrogen
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blanketing system, operated at low pressure, to prevent air ingress and oxygenation of
the treated water.

Hot water would be stored outdoors in up to six spherical storage tanks, each with a
diameter of approximately 87.5 feet and a maximum estimated height of up to 100
feet, including appurtenances. The head gas in the hot-water tanks is steam in liquid-
vapor equilibrium with the stored water.

The hot-water tanks would be outfitted with immersion fluid electrical heaters that
would counteract any thermal losses. Each tank would be insulated for heat
conservation.

The LP, IP, and HP heat exchangers would be designed to both heat the air on
discharge and cool the air on charge. They are standard industrial shell and tube heat
exchangers and would be insulated to retain heat on standby periods.

3.5.1.7 Hydrostatically Compensating Surface Reservoir

An approximately 600-acre-foot surface reservoir would be excavated and constructed
predominantly in cut (below finished grade) using earthen berms approximately 6 feet
high. The reservoir would cover a surface area of approximately 21.5 acres and have an
average depth of approximately 45 feet. The berms would be constructed from a
combination of excavated soil and excavated rock from underground storage cavern
construction. Each berm would have an approximate height of up to 6 feet from the
exterior toe (native soil) to the berm’s top. The water level in the reservoir would
fluctuate to maintain constant underground air storage pressure and be designed to
operate with a minimum freeboard of approximately 4 feet at full state of charge. The
surface reservoir would be equipped with an engineered liner on the bottom (to prevent
percolation and possible comingling with groundwater) and a floating cover consisting
of interlocking shapes to minimize evaporative water loss.

The applicant designed the reservoir to not be Department of Water Resources, Division
of Safety of Dams (DSOD) jurisdictional. However, the applicant was informed during
consultation with DSOD that the design and construction would require the project to
be reviewed under relevant sections of the Water Code and DSOD regulations. The
reservoir would be constructed in compliance with all applicable laws, ordinances,
regulations and standards (LORS).

3.5.1.8 Underground Storage Infrastructure (Cavern and Shafts)

The A-CAES facility would utilize underground storage infrastructure consisting of one
underground manmade cavern for the storage of compressed air and compressed air as
well as manmade shafts for conveyance of air and water between the cavern and
topside facility.

The storage cavern would be constructed in the bedrock below the WRESC site
targeting a depth of approximately 2,000 to 2,500 feet bgs. Initial access to the cavern
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depth (“cavern access”) for mobilization of the construction equipment and crews would
be accomplished by one of two methods:

1. Construction of a large-diameter conventionally sunk shaft, or

2. Construction of several rotary drilled (blind bore) shafts.

The preferred cavern access approach is still being finalized, so both options have been
shown on the plot plan to date. Regardless of the cavern access technique employed,
cavern excavation would be accomplished using the same mining approach and
techniques. The cavern construction requirements associated with each of these
approaches are described below.

Cavern Access

To access the cavern during construction, a combination of conventionally sunk shafts
and/or rotary drilled shafts would be constructed on a 24-hour-per-day, 7-day-per-week
basis.

Conventionally Sunk Shaft

If a conventionally sunk shaft is used for cavern construction access, a concrete-lined
shaft with 24 feet inside diameter would be constructed and equipped with a double-
drum hoist, service hoist, dual ventilation ducts, and utilities to support cavern
construction. For construction of this shaft, controlled detonations would occur from the
top of bedrock surface (approximately 50 to 100 feet bgs) until the cavern construction
horizon (2,000 to 2,500 feet bgs) is reached. The controlled detonation associated with
shaft construction would increase in depth and decrease in frequency as the shaft is
advanced from the surface down to the cavern construction depth. The amount and
frequency of controlled detonations would depend on rock properties, but an average of
one or two controlled detonations per day are anticipated. Each detonation would last
less than a few seconds.

It is expected that the rate of conventional shaft sinking would be around of five to
eight feet/day, with an overall shaft construction duration of about 12 to 14 months,
including pre-grouting of the overburden. Deeper grouting of the broken bedrock zones
would be performed from within the shaft as a step in the sinking cycle if and when
necessary.

Once completed, this 24-foot shaft would be sufficient for supporting the hauling,
ventilation, and equipment/personnel all in one shaft.

Rotary Drilled Shafts

If rotary drilled shafts are used for construction access, it is expected that five- by
eight-foot-diameter shafts would be constructed to support the proposed operations.
No controlled detonation would be done at the surface or during the drilling phase of
the cavern construction if this approach is utilized. Of the five shafts that are
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constructed, one would be used for equipment and personnel access, two would be
used for material movement (rock hauling), and two would be used for ventilation. To
construct these shafts, a lined drill cuttings pond would be required that would hold up
to approximately three times the shaft volume in water to support the boring
operations. Once complete, the pond would be emptied and backfilled. The drilling
water would be used for reservoir fill or disposed offsite by a licensed hauler. Liner
material from the drill pond would be removed or perforated, and surplus muck would
be spread on top of the settled drill cuttings to completely backfill the pond excavation.

A-CAES Process Shafts

Two types of flow conduits connected to the cavern would be necessary to operate the
A-CAES facility: one for the conveyance of air and another for water. It is expected that
up to two shafts would be constructed for water conduits, and up to four shafts would
be constructed as air conduits. It is possible that fewer shafts would be constructed,
but a conservative case is being assumed for this AFC.

If rotary drilled shafts are used for cavern access, two of the cavern access shafts are
expected to be repurposed for use as the water shafts for A-CAES operation upon
completion of construction. In this case, only the four air wells would need to be
constructed. If a conventionally sunk shaft is utilized for cavern construction access,
then all six shafts would need to be drilled.

Similar to the rotary drilled cavern access shafts, a drill cuttings pond would be required
for the delivery of the A-CAES process shafts. This pond would be sized so that it holds
up to approximately three times the shaft volume in water to support the boring
operations. Once complete, surplus water would be pumped into the water reservoir,
liner material from the drill pond would be removed or perforated, and surplus rock
would be spread on top of the settled drill cuttings to completely backfill the pond
excavation.

Water Shaft

One large-diameter blind bore or conventionally sunk shaft, approximately 8 feet (blind
bore) to 24 feet (conventional) in diameter, would be constructed for use as water
conduit during A-CAES operations. Depending on the cavern access used, the shaft
either would be a converted construction shaft (for blind bore access) or would be
purposely constructed (for conventionally sunk access). The water shaft would be used
to convey compensation water between the cavern and topside compensation reservoir
during A-CAES operations. The water shaft would be lined and cemented in place to
provide formation isolation. The lower end of the water shaft would extend into a sump
below the cavern floor to ensure that a water seal would be maintained at all times
during operation.
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Air Shaft

Up to two blind-bored air shafts, approximately four feet in diameter, would be
constructed during the cavern construction for use as air shafts during A-CAES
operations. The air shaft would be lined and cemented in place for formation isolation.
These air shafts would be used to convey compressed air between the cavern and
topside process trains during A-CAES operations. The lower end of the air shaft would
be located at a high point in the roof of the cavern, such that it is never submerged
during operation.

Cavern Excavation

The cavern would be constructed by conventional mining methods including drilling and
controlled detonation. The cavern layout would be designed to have a room and pillar
or parallel gallery layout. The size and shape of excavated openings would depend on
the strength of the host rock and would be finalized during detailed engineering. The
size and shape selection of the excavated openings does not materially influence the
overall volume of the cavern or rock excavated.

After completion of the cavern access shaft(s), cavern excavation would begin using a
combination of conventional controlled detonation methods and physical/mechanical
excavation. Cavern excavation would continue on a 24-hour-per-day, seven-day-per-
week basis until excavation is complete. The following are the typical steps included in
the normal full-scale mining cycle:

1. A jumbo face-drill drills holes into the working face on a predetermined pattern and
to a predetermined depth.

2. The drilled holes are loaded with explosives and the charges are set off to break the
rock into muck (broken rock).

3. Load-haul-dump vehicles load the muck and haul it from the working face to the
production shaft, where it is dumped into the loading pocket and hoisted to the
surface.

4. The roof and sidewalls are scaled to remove any loose hanging rock.

5. Rock bolting machines install appropriate ground support (typically rock bolts and
wire mesh) for the newly exposed roof and sidewalls.

6. The centerline and drill pattern are marked on the new working face by surveyors
and the cycle is repeated.

During underground construction, twice-daily controlled detonation episodes of a few
seconds duration each would occur at the beginning of each shift. Controlled detonation
would not be continuous throughout the day and would occur on a regular schedule of
approximately 10- to 12-hour intervals. During full-scale cavern excavation, explosives
would be placed in closely spaced locations and detonated remotely. Early in the cavern
excavation process, personnel would clear the underground area and remain
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aboveground during the detonation sequence. Once the cavern is large enough,
personnel would remain underground during the detonation sequence.

For gallery construction, a top heading would be initially driven, and roof support would
be installed as the excavation advances. One or more successive benches would then
be excavated to develop the cavern opening to full height. Waste muck would be
crushed underground and brought to the surface via a shaft skip. The cavern floors
would be graded to drain toward water sump and shaft. Where geology and ground
conditions permit, roofs would be sloped up to naturally vent into the air shaft and
avoid the possibility of trapped air pockets. Most caverns are completed with unlined,
bare rock surfaces, though some are lined with a thin layer of shotcrete for worker
safety and geotechnical integrity. Grouting may also be used, if required, to seal large
fractures that could permit water inflow. Upon completion of cavern excavation, the
cavern would be commissioned into operations which would require the filling and
sealing of the construction shafts that are not converted for use in A-CAES operations.

During operations, the cavern would be filled with water through a hydraulic conduit
from the surface reservoir. The weight of the water in this surface reservoir would
maintain a near-constant air pressure in the cavern throughout both the charging and
discharging cycles. This approach supports efficient operations and significantly reduces
the cavern volume requirements. The dimensions and design of the cavern are
presented in Table 3-2.

TABLE 3-2 CAVERN DESIGN

Design Element Value

Depth Approximately 2,000 to 2,500 feet bgs
Pressure 870 to 1,100 psig

Volume Approximately 900,000 cubic yards

bgs = below ground surface; psig = pounds per square inch gauge

3.5.1.9 Major Electrical Equipment and Systems

The net electric power generated at the WRESC would be transmitted to the electrical
grid at the point of interconnection. Transmission and auxiliary uses are discussed in
the following subsections. The electric power required for charging the system would be
drawn from the electrical grid with additional power for the auxiliaries. Refer to the
preliminary single-line diagram provided in Chapter 3.0, Electric Transmission (Figure 3-
3) (ESHD 2024i) depicting the onsite Willow Rock main substation, including applicable
ratings of key equipment. The facility would not be designed to be black start capable
(i.e., capable of starting up without an external utility power feed).

For metering of the import and export of power, a power quality meter suitable for
revenue metering of MWh and megavolt ampere reactive-hours would be located at the
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SCE Whirlwind Substation. The power revenue metering would be constructed
according to SCE standards.

A power management system would interface with SCE to coordinate power
export/import quality and voltage regulation.

3.5.1.9.1 Generators and Motors

Turbine Generators

Generators would generate at medium voltage (13.8 kV). This power would be
transformed via unit transformers to 230 kV for the electrical grid connection.

Generators are preliminarily rated 150 megavolt amperes (MVA) at 0.9 to 0.95 power
factor to supply 130 MW gross and 125 MW net to the electrical grid at the point of
interconnection. This allows maximum turndown (reduction in total overall output) of
plant, whereby a single generator can operate while other generators are offline for
maintenance.

Synchronous Motors for Compression Train

Full charging capacity requires eight synchronous motors running to supply the four air
compressor trains. The power to the synchronous motors would be supplied via unit
transformers.

The synchronous motors would normally run at unity or a slightly leading power factor
to mitigate the VAR import requirements of induction motors within the auxiliary power
system.

The synchronous motors would be started using a variable frequency drive (VFD) soft
start system. One soft start unit would be utilized for each of the four sets of motors
(one two-motor set per compressor power train) if required.

3.5.1.9.2 Alternating Current Power—Transmission

Power would be generated by the four generators at 13.8 kV and transformed to 230
kV for the grid interconnection. 230/13.8 kV main transformers in each train support
connection to the local 230 kV network at the SCE Whirlwind Substation. For motor
operation, four additional 230/13.8 kV unit transformers provide back-feed power to the
compressor motors. Surge arrestors at the point of interconnection would protect the
system from disturbances in the 230 kV system caused by lightning strikes or other
system disruptions.

The transformers would be set on concrete foundations, and the design would include a
secondary oil containment reservoir to contain the transformer oil in the event of a leak
or spill. There would be differential protection on transformers rated 5 MVA and
greater. The 230/13.8 kV transformer would be connected to a single-circuit three-
phase 230 kV line, which would be connected to the Whirlwind Substation via an

PROJECT DESCRIPTION
3-21



Willow Rock Energy Storage Center
Staff Assessment

approximately 19-mile predominantly overhead gen-tie line. A detailed discussion of the
electric transmission system is provided in Section 4.3, Transmission System
Engineering.

3.5.1.10 Power Supply Systems

Alternating Current Power—Distribution to Auxiliaries
The distribution voltages for plant auxiliary systems and lighting would include: 4.16 kV,
480 V, and 208/120 V.

Auxiliary power supplies for instruments would be 24 volts direct current (VDC);
however, in the even that increased power consumption is required, 120 volts
alternating current (VAC) would be used.

Direct Current Power Supply System

Turbine/generator and compressor/motor auxiliaries would be supplied by 125 VDC.
Process control systems (PCS) would be supplied from 24 VDC power supply modules

within system cabinets. Control power for the switchgear would be 12 VDC supplied
from a dedicated direct current (DC) battery system.

The 125 VDC battery system would be independent of the 120 VAC uninterruptible
power supply (UPS) battery system. All DC systems would have 8-hour battery duration.

The system would be designed to provide continuous rated power in the event of main
power failure. The DC systems would be located on the emergency generator bus. The
DC systems’ health would be monitored by the distributed control systems (DCS).
Uninterruptible Power Supply (UPS) System

An independent UPS system would be dedicated to supply power to the following loads:
e Critical instruments, emergency lighting, and valves

e Control panel fans and other ancillaries

e DCS control racks, including programmable logic controllers (PLCs), flow computers,
vibration monitoring system, etc.

e Telecommunications system
e Building cameras and security access system
e Smoke and building heat detector UPS systems include:
0 20 kVA or less:
= [Input voltage: 208 volts (V)
= Qutput voltage: 208 V
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0 Greater than 30 kVA:
= [Input voltage: 480 V
= Qutput voltage: 480 V

The system would be designed to provide continuous rated power in the event of main
power failure. The UPS would be located on the emergency generator bus. The UPS
and emergency generators health would be monitored by the DCS.

Emergency Power

Three diesel-fired self-contained 4.16 kV generators, up to approximately 2.5 MW each,
would supply emergency power for all critical loads via double sided 5 kV emergency
switchgear. These units would meet United States Environmental Protection Agency
(U.S. EPA) Tier 4 emissions standards and would normally operate only to facilitate
maintenance and reliability testing for up to 50 hours per year. Only one unit would
operate at a time to perform maintenance and reliability testing.

When needed for emergency power due to a loss of utility interconnection, the
generators would activate and operate during the emergency period.

3.5.1.11 Water Supply and Use

The AVEK water agency currently owns and operates a 36-inch-diameter water supply
line that is located adjacent to the WRESC site approximately 300 feet east of the
WRESC site’s boundary. AVEK would supply Willow Rock with the required water rates
and quantities from a new dedicated tap into its water supply line at a location adjacent
to the WRESC site. A permanent 6-inch-diameter buried water pipeline would be
installed onsite to deliver water from the AVEK main supply pipeline to the surface
reservoir.

These sources would also provide water for filling the storage tank used for fire
protection and service water. The applicant’s Appendix 2D, Water Balance Diagrams
and Construction Water Use (ESHD 20240), provides water balance diagrams showing
annual average and high temperature ambient operating conditions.

During plant operation, the expected water consumption from AVEK would be less than
2,000 gallons per day, as shown in the water balance. As the cooling and thermal
storage systems operate in a closed loop, losses are minimal, and make-up water
demand would be small. The reservoir volume is balanced by controlling evaporation
with the floating cover, the inflow of annual precipitation, and condensed water from
compressed air.

When the plant is operating in charging mode and the compressors are filling the
cavern with compressed air, water is produced at the exit of each compression stage.
This is caused by compressed air becoming saturated during compression and moisture
in the air condensing in each post-cooling stage. The condensate must be removed
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from the system to avoid damage to the compressors and sent to the water reservoir
and evaporative cooling system.

The water provided by AVEK during operations would mostly be used as a tap water
source for offices, maintenance facilities, service water, fire system re-filling, and make-
up water for cooling and thermal system water.

During construction and during the initial filling of the surface reservoir the WRESC
would require approximately 1,400 acre-feet of water. Once the facility commences
operation, it is expected to have an annualized surplus of approximately 3.6 acre-feet
per year (on average) of non-potable recharge quality water to provide surface
reservoir water make-up. Evaporative loss would be reduced by using a cover on the
reservoir. Since there would be a seasonal variation associated with the production of
water as well as evaporation losses, the reservoir would be designed with adequate
freeboard to allow for seasonal fluctuations in water inventory.

3.5.1.11.1 Construction Water

An estimated 1,400 acre-feet of water (incorporating approximate 20 percent
contingency) would be needed throughout the construction and startup period. Most of
the water would be used for filling the hydrostatically compensating reservoir. Other
uses include supporting construction of the cavern works (shaft drilling and cavern
excavation), surface works (hydrotesting and general purpose washdown), and fire
system testing. These are discussed briefly below. Refer to the applicant’s Appendix 2D,
Water Balance Diagrams and Construction Water Use (ESHD 20240), for the estimated
water consumption required during construction by month.

Cavern Works

Construction of the cavern is estimated to require an estimated 252 acre-feet of water
over the construction period. Uses include site preparation, air and shaft drilling, and
excavation of the cavern. Water remaining in the drilling pond(s) after shaft sinking
would be filtered, water quality tested and then either sent to the reservoir, or, if
necessary, based on test results, hauled offsite by an approved waste hauler.
Surface Works

The surface construction is expected to require approximately 47 acre-feet of water for
several purposes over the 24-month period, including the following:

e General purpose (de-dusting roads, daily washdown, etc.)
e Tank and sphere hydrotest

e Piping and vessel hydrotest

e Fire system testing
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Water used for hydrotesting would be reused for hydrotesting other systems, including
the spheres, pipe circuits, and initial fill. A temporary pumping sub-system with
screening and filtering capabilities would be utilized to re-use this water. After all
testing, the volume of hydrotest water (losses at flange breaks, nozzle spray tests, etc.)
would be screened and filtered to a suitable cleanliness level to supplement the initial
fill volume of the cold thermal storage tanks and/or reservoir.

Surface workers are assumed to use 20 gallons of potable water per person per day
during all stages of construction, including drinking and wash water.

Hydrostatically Compensating Surface Reservoir Fill

The roughly 600-acre-foot surface reservoir would require approximately 868 acre-feet
of water for initial fill (accounting for evaporation losses during the filling period). The
reservoir fill would require approximately 14 months, with additional monthly fill
requirements. The required fill amount accounts for both precipitation and evaporation.
After initial filling, the surface reservoir would be equipped with an interlocking shape
floating cover estimated to be 90 percent effective in reducing evaporation. The
estimated fill amount conservatively assumes no benefit from the cover.

3.5.1.11.2 Water and Wastewater Requirements

Demineralized water would be produced onsite and used as make-up water for the
water-based thermal storage and closed-cooling medium loops.

The evaporative cooling water is used intermittently during hot temperatures when the
closed-cooling loops cannot meet the cooling objectives of the turbomachinery. The
water for the evaporative cooling is expected to be sourced from the produced water at
the air compressors such that the evaporative cooling does not require sourcing of
additional water.

3.5.1.11.3 Water Treatment
The AVEK supply water would be used for make-up to the plant water system, fire

protection, and general needs such as equipment and surface washdown.

The thermal energy storage system and cooling system would be filled with
demineralized water during commissioning. A temporary, portable demineralization
system would be used to generate water for the first filling and commissioning. Make-
up demineralized water would be produced during operations to cover minor losses in
the system. The expected quality of demineralized water used for the first filling would
have the following characteristics:

e Appearance: clear and colorless
e Odor: odorless

e Total dissolved solids maximum: < 1 part per million (ppm)
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e Hardness: < 0.01 Deutsche Harte

e Oil and grease: none

e Conductivity at 25 degrees Celsius: < 0.5 micro Siemens per centimeter
e Chlorides: <0.5 ppm

e [ron: <0.005 ppm

e Copper: <0.01 ppm

3.5.1.11.4 Water Availability and Water Quality

AVEK would provide the required quantity and quality of water required by the project.
GEM A-CAES LLC (GEM, the applicant) has filed an application for water service with
AVEK and is in the process of securing a water service agreement. Projected water
guality will be based on available testing data.

3.5.1.12 Waste Management

Waste management is the process whereby all wastes produced at Willow Rock would
be properly collected, treated if necessary, and disposed of. Wastes include process
wastewater, as well as nonhazardous waste (primarily excavated waste rock) and
hazardous waste, both liquid and solid. Waste management is discussed in more detail
in Section 5.12, Solid Waste Management.

3.5.1.12.1 Wastewater and Stormwater Collection, Treatment, and Disposal

Wastewater and Septic Waste

Most of the project wastewater would be reused in the system immediately after
treating the water for reintroduction into the process. If required, between zero to
250,000 gallons per year of water could be hauled offsite to an appropriate treatment
facility in compliance with all applicable laws, ordinances, regulations, and standards.

The septic waste from the administration/control building would be handled by one of
the two methods described below:

e Sanitary waste from the administration/control building would be directed to a
nearby underground septic storage tank, pumped out periodically by truck, and
trucked offsite to an approved disposal facility.

e Alternatively, the sanitary sewer system would consist of a lateral septic system
containing a lateral line from the structure to a septic tank. The waste would flow to
the lateral system of pipes that allows the waste from the septic system to discharge
via perforations in the lateral pipes.

e Most water created from operations of the facility will be reused in the system
immediately. Management of residual volumes will minimize potential haulage
offsite, including treating of the water for reintroduction to the process. If required,
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any volume will be hauled offsite to an appropriate treatment facility in compliance
with all applicable laws, ordinances, regulations, and standards.

Willow Rock would not have a practice of washing down any equipment with oily
residues. Equipment that has oily residues would be cleaned with rags and sorbents,
and appropriate cleaning solutions would be applied to the rags and sorbents.

After cleaning, the oily rags and sorbents would be properly stored, manifested, and
disposed of by licensed disposal companies in the regulatory-required time frames.

Stormwater

Onsite stormwater flows generated within the WRESC site boundary would be routed to
an unlined stormwater pond and would not be discharged outside the WRESC site. Plant
area drains would be directed to oil-water separators. There would be at least one oil-
water separator for the common plant areas, and one oil-water separator for each
power block. Water from the oil-water separator sumps would be discharged to the
waste drains sump and then to temporary holding tanks. The separated oil and water
would be periodically pumped out of the oil-water separators by truck and disposed of
offsite by a licensed hauler.

A summary of the approach for offsite perimeter stormwater drainage is described
below for the “without berm” and “with berm” options.

Option 1 - Without Berm

Offsite flows would be diverted via proposed ditches along the north and west side of
the WRESC site to route them to where they are currently flowing. The flows conveyed
by the west ditch would discharge stormwater south and then to the ditch along Dawn
Road. The flows conveyed by the north ditch would discharge stormwater to the east to
the ditch along the Sierra Highway. These ditches would be sized to carry, at a
minimum, the 100-year discharge calculated using TR55 Soil Conservation Service
(SCS) Unit Hydrograph methodology.?

Onsite flows generated by the WRESC site would not be discharged outside the WRESC
site boundary. All the WRESC site stormwater would be conveyed via sheet flow and
system flow (catch basins, swales, and stormwater conveyance piping) to a proposed,
unlined stormwater pond on the southeast corner of the WRESC site.

Option 2 - With Berm

Offsite flows would be diverted via proposed ditches along the north and west side of
the architectural berm and route them to where they are currently flowing. The flows

3 The Soil Conservation Service (SCS) proposed a parametric Unit Hydrograph (UH) model. The model is
based upon averages of UH derived from gaged rainfall and runoff for a large number of small
agricultural watersheds throughout the US. SCS Technical Report 55 (1986) and the National Engineering
Handbook (1971) describe the UH in detail.
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conveyed by the west ditch would discharge stormwater south and then to the ditch
along Dawn Road. The flows conveyed by the north ditch would discharge stormwater
to the east to the ditch along the Sierra Highway. These ditches would be sized to carry
at a minimum the 100-year discharge calculated using TR-55 SCS Unit Hydrograph
methodology.

Rainwater that falls on the north and west sides of the architectural berm would flow to
the proposed ditches along the north and west side of the architectural berm described
above. Rainwater that falls on the south and east side of the architectural berm would
be directed south and east via ditches on the north and west boundaries of the WRESC
site and flow towards the Dawn Road and Sierra Highway ditches, respectively.

Onsite flows generated by the WRESC site would not be discharged outside the WRESC
site. All the WRESC site stormwater would be conveyed via sheet flow and system flow
(catch basins, swales, and stormwater conveyance piping) to a proposed, unlined
stormwater pond on the southeast corner of the site.

Excavation Waste

The WRESC would produce excavated material associated with typical mining
techniques to create the underground compressed air storage cavern. Excavation waste
generally includes soil and rock. The cavern has an equivalent volume of excavated
material of approximately 1.3 million cubic yards based on an expected swell by a factor
of 1.4. The swell factor accommodates the volumetric expansion from solid rock at
depth to crushed rock at the surface.

Based on preliminary engineering and environmental planning, the applicant is
considering options for adaptive re-use of the cavern rock onsite within the project
boundaries or hauled offsite to up to four independent third parties. To plan
conservatively, the project analyses assume that cavern rock would be fully reused in
four options: up to 100 percent reused onsite as an architectural berm, up to 100
percent hauled offsite to the Robertson’s Ready Mix in Los Angeles County, up to 100
percent hauled offsite to the Holliday Rock facility in Kern County, and/or up to 100
percent hauled offsite to the Vulcan Materials Inc. processing facility in Los Angeles
County. At the time of filing, commercial agreements are underway with the private off-
takers, and design of an onsite architectural rock berm is being advanced through
engineering.

Offsite third-party off-takers have expressed interest in potentially reusing the rock
material for commercial purposes. Each potential off-taker will have the appropriate
permits in place to import material from third parties.

In lieu of hauling the excavated rock offsite, another option is to re-use the material
within the project boundaries as an architectural berm. The specific design of the
feature is to be determined through final engineering.
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3.5.1.12.2 Solid Nonhazardous Waste

The WRESC would produce nonhazardous waste related to construction, operation, and
maintenance that is typical of power generation and energy storage operations. Surface
construction wastes would generally include soil, scrap wood, excess concrete, empty
containers, scrap metal, insulation, and sanitary waste. Cavern construction wastes
would include some of the same materials, as well as explosives packaging.

Facility waste during operation would include nonhazardous waste, scrap metal and
plastic, insulation material, defective or broken electrical materials, empty containers,
and other solid wastes, including the typical refuse generated by workers. Solid waste
would be trucked offsite for recycling or disposal.

3.5.1.12.3 Hazardous Wastes

Several methods would be used to properly manage and dispose of hazardous wastes
generated by the project. Waste lubricating oil would be recovered and recycled by a
waste oil recycling contractor. Spent lubrication oil filters would either be recycled or
disposed of in a Class | landfill. Workers would be trained to handle hazardous wastes
generated at the WRESC site. Chemical cleaning wastes would be temporarily stored
onsite in portable tanks or containers and disposed of offsite by an appropriate
contractor in accordance with applicable regulatory requirements.

3.5.1.13 Management of Hazardous Materials

A variety of chemicals, including oily rags, would be stored, handled, and used during
the construction and operation of Willow Rock, following applicable LORS. Chemicals
would be stored in appropriate chemical storage facilities. Bulk chemicals would be
stored in storage tanks, and most other chemicals would be stored in returnable
delivery containers. Chemical storage and chemical feed areas would be designed to
contain leaks and spills. Containment areas and drain piping design would allow a full-
tank capacity spill without overflowing the containment area. For multiple tanks located
within the same containment area, the capacity of the largest single tank would
determine the volume of the containment area and drain piping with an allowance for
rainwater. Drain piping for reactive chemicals would be trapped and isolated from other
drains to eliminate noxious or toxic vapors.

Safety showers and eyewashes would be provided adjacent to, or in the vicinity of,
chemical use and storage areas. Plant personnel would use approved personal
protective equipment during chemical spill containment and cleanup activities.
Personnel would be properly trained in the handling of these chemicals and would be
instructed in the procedures to follow in the event of a chemical spill or accidental
release. Adequate supplies of emergency response equipment, including absorbent
material, would be stored onsite for spill cleanup.
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3.5.1.14 Fire Protection

The fire protection system would be designed to protect personnel and limit property
loss and facility downtime in the event of a fire. The system would include an electric
fire pump, a small jockey pump to keep the system under pressure, and a fire
protection water network system consisting of hydrants or standpipes and portable fire
extinguishers. Where required, automatic or fire sprinkler systems would be provided. A
diesel-fired approximately 345 kW (460 horsepower) fire pump would be provided for
emergency backup. The fire protection and piping network system would be designed
to protect the facility, which would be designed under the following regulations:

e Federal, state, and local fire codes, and occupational health and safety regulations,
in concert with the Authority Having Jurisdiction

e California Building Code, where applicable
e Applicable, mandatory National Fire Protection Association standards

The diesel-fired pump engine would meet U.S. EPA Tier 3 emission standards and
normally only operate for maintenance and reliability testing for up to 50 hours per
year.

Firefighting water would be stored in the service/fire water storage tank. The tank
would have an internal service water pump suction standpipe so that the required water
volume for a fire event is always available to the fire water pumps. The system can
supply maximum water demand for any fire suppression requirements, as well as water
for fire hydrants. The total capacity of the tank is estimated at 350,000 gallons, with
300,000 gallons reserved for fire water.

Separation criteria would be evaluated in a fire protection study during further
engineering.

Portable and wheeled fire extinguishers would be provided at strategic locations around
the facility. Their locations would be determined based on the guidelines of National
Fire Protection Association 10 or relevant local requirements.

The following types of portable fire extinguishers can be used as appropriate for the
type of risk:

e For areas where there are ordinary combustibles such as wood, cloth, paper, plastic,
etc., extinguishers would be suitable for Class A fires. These can be in the form of
water, foam, or dry powder.

e For areas where there are flammable liquids, oils, grease, paint etc., extinguishers
would be suitable for Class B fires. These can be carbon dioxide (CO2) dry powder,
or foam or any other suitable film forming foams.

e For areas where there is energized electrical equipment, extinguishers would be
suitable for Class C fires. These would be CO2 or other suitable dry chemicals.
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Portable fire extinguishers, where applicable, would be installed at a suitable distance
above the floor for ease of deployment and to minimize the potential for corrosion. Fire
extinguishers would be fixed to walls, columns, or structural supports as appropriate.
Weatherproof storage cabinets would be provided for extinguishers located in open
areas. Wheeled extinguishers located in external areas would be equipped with a
weatherproof cover.

3.5.1.15 Plant Auxiliaries

The following systems would support, protect, and control the Willow Rock facility.

Process Systems

A 5 kV substation would be required in the process area to supply power to the area
loads. The 230/5 kV transformers would be distributed at the WRESC site. Large motors
in the process area (above 300 horsepower) would be fed from the 5 kV system with
many of the motors on emergency power for operation during a power outage.

Smaller motors would be fed from the 480 V system, and some would be on emergency
backup power.

Heating, Ventilation, and Air Conditioning Systems

All buildings would be equipped with suitable heating, ventilation, and air conditioning
systems and critical systems would operate on emergency power as required.

Lighting

Indoor building lighting would be designed consistent with building code requirements
to provide adequate indoor illumination with consideration for human factors. Exterior
lighting would be hooded and downward facing to provide adequate space lighting
while minimizing offsite glare.

The emergency lighting would be sufficient to illuminate the exit path from process
areas and inside the buildings and would be supplied from a 120 V UPS located indoors.
Exit signs would be self-illuminating. In outdoor areas, emergency light fixtures would
be equipped with rechargeable battery packs with minimum 1-hour battery backup.
These emergency lighting fixtures would not normally be switched on and would be
identical to the fixtures used throughout the facility.

Process plant lighting and convenience outlets would be supplied from a 208 V/120 V,
three-phase, four-wire, 60 hertz system.
Grounding

All systems would be grounded and bonded as per the National Electric Code and local
municipal codes and standards.
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All equipment containing flammable liquids or gases and liable to static discharge
ignition would be grounded by having one or more anchor bolts connected to the
reinforcing bar of the equipment foundation.

The grounding system design would be as per Institute for Electrical and Electronics
Engineers (IEEE)-80 and IEEE-142 guidelines. A detailed step/touch potential, including
ground potential rise calculation, would be performed. The substation grounding
systems would be designed to limit the overall resistance to earth to safe step and
touch voltage conditions.

Prior to detailed design execution, sufficient site soil data would be obtained for
performing grounding studies and calculations.

All equipment would be connected to the ground through a minimum of two paths,
except for small equipment that can be safely connected to a single source.

A dedicated, clean, instrument-grounding system would be provided to connect all
PCSs, in addition to a standard equipment grounding system.

The instrumentation grounding system would be bonded to the electrical system ground
below grade.

Cathodic Protection

The cathodic protection system would be designed to control corrosion of metallic
piping when buried in the soil. Depending on the corrosion potential, type of soils on
the WRESC Site, ease of isolation of buried pipe from the aboveground facilities, and
proximity to ground grid and foundations, either a passive or impressed current
cathodic protection would be provided where required.

Freeze Protection

Freeze protection for above- and below-grade piping and instrumentation lines would
be evaluated and installed as necessary, based on the expected minimum ambient
temperature at the facility. Given that the record minimum temperature near Willow
Rock is 24 degrees Fahrenheit, freeze protection is not expected to be required for
large piping but may be required for small piping and air tubing. Below-grade piping
would be installed below freezing depth according to site’s climate and soil data. Where
necessary, the above-grade piping would be protected with an electrical heat tracing
system and/or continuous circulation in rare instances of freezing temperatures. The
foundation of aboveground pipe support would be rooted below the freezing depth.
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3.5.1.16 Control Systems

Process Control System

The Process Control System (PCS) would provide all monitoring and control of the
facility. The PCS configuration would be justified with the plant engineering contractor
based on the facility complexity.

The facility would function automatically with minimum operator intervention. Emphasis
would be given to automating routine actions so that the operator would have more
time to analyze and identify short- and medium-term plant performance, efficiency, and
imminent failures.

Adequate instrumentation would be installed to enable operations personnel to monitor
facility performance from the central control room with minimum field intervention.
Field operators would only assist in visual surveillance and would intervene only when
critical equipment and systems warrant immediate attention. All field functions would
require a permissive signal from the control system.

For stand-alone control packages within the facility where operator action would be
entirely local, a package common alarm would be connected to the PCS to direct an
operator to examine local indicators or panels to determine equipment status.
Operator Interface System

Under normal conditions, the facility would be operated from the central control room
with operator displays with mouse and operator keyboards, radio, and telephone
panels, monitors for internet protocol camera access.

The PCS operator workstations would provide the following functions at minimum:

e Presentation of process information to the operator

e Facilities to enable the operator to adjust and control the process

e Monitoring and control of packaged equipment

e Monitoring and control of utility systems

e Short-term logging of process conditions and operator actions

e Diagnostic of the PCS and its component parts

e Site security

Monitoring and Controls

The PCS would use solid-state equipment and a PLC or DCS to increase reliability and
flexibility.
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Electromechanical control relays would not be used, except when required for safety
interlocks. The plant DCS would meet cyber-security standards as required by the
California Independent System Operator.

If the control system involves electromechanical timing sequences or interlocks,
auxiliary dry contacts would be provided for indication of steps or conditions. These
contacts would be used to interface with the PCS to monitor the operational status.

All failure and alarm switches would be “fail safe”—i.e., an abnormal condition would
cause a loss in output signal. Upon loss of power, control circuits and alarms would go
to the “fail safe” condition. Solenoid valves and actuating relays would be normally
energized and would de-energize upon protective action or alarm. All alarm contacts
shall open to alarm. When contacts are controlled by a pneumatically loaded device, the
device would be normally loaded and would vent to create the alarm or shutdown
condition.

In general, interlock system circuits would be activated from separate primary
instruments. Each interlock signal initiating a shutdown would also activate a separate
pre-alarm point to indicate that an abnormal condition exists, and failure to take
corrective action would result in a shutdown of the affected equipment. Pre-alarms may
be actuated by a “normal” instrumentation system signal.

Communications between the PLC and human-machine interface, and PLC to PCS would
be Ethernet transmission control protocol/internet protocol or ProfiNet.

Communications to motor control centers and VFDs would be Ethernet- or fiber-based.
Communications to discrete field contacts would be automated with limit switch
indications.

Wireless communication devices would be used for communication between control
room and operators in the facility.

3.5.1.17 Service Air and Instrument Air

The service air system would supply compressed air to hose connections for general
use at the WRESC. Service air headers would be routed to hose connections located at
various points throughout the facility.

The instrument air system would provide dry, filtered air to pneumatic operators and
devices. Air from the service air system would be dried, filtered, and pressure-regulated
before delivery to the instrument air piping network. An instrument air header would be
routed to locations within the facility equipment areas.

3.5.1.18 Interconnect to Electrical Grid

The facility would connect to the SCE electrical grid via a 230 kV overhead
(predominantly) single-circuit gen-tie line that would run approximately 19 miles from
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the SCE Whirlwind Substation to the WRESC site. The 230 kV line would terminate at a
dead-end tower before the main power transformers, which would step down the
voltage to 13.8 V and five kV, suitable for distribution within the WRESC. The grid
connection would be capable of power import and export, rated to suit all operating
scenarios. There are expected to be a small number of short underground gen-tie line
segments to allow for crossing of a Los Angeles Department of Water and Power high-
voltage transmission corridor and in other locations where the transmission corridor is
congested with preexisting facilities. Open trenching or horizontal directional drilling
would be used to complete these short underground segments.

3.6 Project Construction

3.6.1 Construction Schedule

The construction of the WRESC from site preparation and grading to full-scale operation
and construction closure is expected to take roughly 60 months. Major milestones are
listed in Table 3-3. The applicant would assess the prospect of initiating full-scale
operations for a portion of the facility’s energy capacity in advance of the target date
shown below.

TABLE 3-3 MAJOR PROJECT MILESTONES

Begin Complete
Target Project Milestones Month Calendar Month Calendar
Number Date Number Date
Site Preparation & Mobilization 1 Dec-25 3 Feb-26
Grading 2 Jan-26 13 Dec-26
Reservoir Excavation 3 Feb-26 13 Dec-26
Sl il Jeriaion ar o | sexm | e | onm
Access Shaft Excavation 11 Oct-26 23 Oct-27
Topside Equipment Installation 15 Feb-27 45 Aug-29
Transmission Line Construction 24 Nov-27 39 Feb-29
o G i |2t | wewar | a | oua
Topside Equipment Commissioning 40 Mar-29 52 Mar-30
Subsurface Commissioning 47 Oct-29 52 Mar-30
Full Plant Commissioning 52 Mar-30 55 Jun-30
Startup 55 Jun-30 60 Oct-30
Construction Demobilization 59 Sep-30 60 Oct-30
Commercial Operation 60 Oct-30 61 Nov-30

Source: Hydrostor 2025

3.6.2 Construction Workforce

During construction, there would be an average and peak workforce of approximately
273 and 749 workers, respectively, including construction craft workers and
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supervisory, support, and construction management personnel onsite if 100 percent of
the waste rock is hauled offsite. The construction average and peak workforce would
decrease slightly to 269 and 731, respectively, if all the excavated rock is re-used onsite
in the form of an architectural berm.

Surface work would normally occur in eight-hour shifts, 5 days a week. Cavern work is
planned as follows:

e Mobilization and site preparation (months one through three): five days a week, 10-
hour shifts

e Grading, excavation, and shaft drilling (months two through 26): 12 hours/day, 10
days on, four days off

e Cavern construction (months 26 until completion): 24 hours/day, seven days/week,
12-hour shifts

During cavern construction, trucks would either haul excavated waste rock up to 24
hours per day from the WRESC site or re-use the material onsite. Excavated rock during
construction may be temporarily stored for re-use if necessary.

Cavern construction would occur 24 hours per day, seven days per week. Additional
hours may also be necessary for surface construction work to make up schedule
deficiencies or to complete critical activities (e.g., pouring concrete at night during hot
weather, and working around time-critical shutdowns and constraints).

3.6.3 Construction Laydown and Traffic

Construction laydown and parking would be located on property to the west and north
of the WRESC site. The peak construction site workforce level is expected to last from
month 25 through month 46 of the construction period, with the peak being months 26
and 27.

Table 3-4 provides an estimate of the average and peak construction traffic during the
60-month construction/commissioning period for Willow Rock based on the worst-case
workforce (100 percent excavated rock hauled offsite).

TABLE 3-4 ESTIMATED WORST-CASE AVERAGE AND PEAK CONSTRUCTION TRAFFIC
Vehicle Type Average Daily Trips Peak Daily Trips
Construction Workers (one

. 273 749
way, no carpooling assumed)
Deliveries 45 60
Total 318 809

Source: Hydrostor 2025

3.6.4 Temporary Construction Rock Crushing Facility
A temporary portable rock crushing facility would be located onsite for up to 10 hours
per day, seven days per week for 22 months beginning approximately in month 25. The
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rock crushing facility would be capable of processing up to 350 tons per hour and is
expected to consist of a primary jaw crusher, a secondary cone crusher, screens, three
conveyors, and two stackers. The facility would use a combination of water sprays and
a baghouse to control fugitive dust and fine particulate matter emissions. The facility
would be capable of operating from a locally provided power feed or using two 779-
horsepower diesel-fired engine generators meeting U.S. EPA Tier 4 emission standards.
The entire facility is expected to be certified under the California Air Resources Board
Portable Equipment Registration Program.

The overall quantity of rock to be crushed would depend on whether an architectural
berm would be constructed onsite or whether excavated rock would be hauled offsite. If
an architectural berm is constructed, only 25 percent of the excavated rock is expected
to be crushed to facilitate berm stability. If the excavated rock is hauled offsite, then up
to 100 percent of the excavated rock is expected to be crushed to meet off-taker
specifications.

3.6.5 Temporary Concrete Batch Plant

A temporary portable concrete batch plant is also expected to be located onsite to
support construction of the shafts and, if necessary, initial cavern construction. The
concrete batch plant is expected to operate onsite for approximately 12 to 15 months.
Construction is expected to require up to 80 cubic yards per day of finished cement.
The facility would be capable of operating from a locally provided power feed or using
one 500-horsepower diesel-fired engine generator meeting U.S. EPA Tier 4 emission
standards. The entire facility is expected to be certified under the California Air
Resources Board Portable Equipment Registration Program.

3.7 Willow Rock Facility Operation

The WRESC would be operated and monitored continuously 24 hours per day, seven
days per week by qualified and licensed onsite operations staff and would not be
remotely operated (other than potential grid regulation-required operations such as
generator transfer trips or special protection schemes).

There would be a total of approximately 40 full-time staff to operate the facility. The
operations staff would include control room operators (24 hours per day, seven days
per week) and roving operators in the field conducting general rounds at least twice per
12-hour shift.

Additional field checks would be done as needed for maintenance activity, upsets, or
other general operations requirements.
3.7.1 Facility Safety Design

Willow Rock would be designed to maximize safe operation. Potential hazards that
could affect the facility include earthquake, flood, and fire. Facility operators would be
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trained in safe operation, maintenance, and emergency response procedures to
minimize the risk of personal injury and damage to the facility.

3.7.2 Facility Availability and Quality Control

The WRESC would be designed to be available to operate at its full load at least 95
percent of the time.

Availability is the duration of time that the entire facility would be able to perform its
intended task. It is calculated as a ratio expressed in percentage, where the numerator
is the number of hours when the system as a whole either (1) is ready to either charge
or discharge (during idle/standby periods), or (2) is charging or discharging, all divided
by the total number of hours in the period.

Typically, both planned and unplanned outages are subtracted from the availability
calculation numerator to calculate actual availability for a period. The availability
calculation denominator can be the total amount of time in the day, week, month, or,
most commonly, year during which availability is being calculated.

For further clarity, availability is not the same as a typical generating plant’s capacity
factor, which accounts for annual criteria such as the plant’'s actual energy MWh output
(numerator) versus the plant’'s nameplate capability to produce MWh over a full year
(denominator), and which is usually based on the general assumption that the relevant
plant would always operate at baseload.

The WRESC is intended to be operated for approximately 50 years. Reliability and
availability projections are based on this operating life. Operation and maintenance
procedures would be consistent with industry standard practices to maintain the useful
life of plant components.

3.7.2.1 Fuel Availability

The WRESC would not use fuel for the process. California ultra-low sulfur diesel (15
ppm sulfur by weight) would be used for the emergency backup generators and fire
pump and is readily available in the marketplace.

3.7.2.2 Water Availability

Potable and process water would be provided by interconnection with the AVEK water
distribution system. The availability of water to meet the requirements of the facility
need is discussed in more detail in Section 5.16, Water Resources.

3.7.2.3 Redundancy of Critical Components

The following subsections identify equipment redundancy as it applies to project
availability. Sparing of equipment must take into consideration the requirement to
provide the targeted overall system availability of 95 percent. A Reliability, Availability,
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and Maintainability (RAM) study would be performed during final engineering design to
further refine this preliminary redundancy information.

3.7.2.4 Turbomachinery

As is typical in the industry, there is no redundancy in turbomachinery (spares), given
the overall reliability of the component parts and the need to control capital
expenditures. Routine minor inspection and maintenance would be performed between
charge and discharge cycles during pre-planned outages. Major inspections and
overhauls would require shutdowns for removal of the turbomachinery casings, rotors,
and other major components.

3.7.2.5 Pumps

All types of pumps are considered susceptible to mechanical breakdown and generally
have one installed spare. The decision not to install a spare would depend on the
criticality of the service. In general, pumps would be spared in an N +1 arrangement as
an early front-end engineering design assumption until either more accurate input is
available or the RAM analysis has completed.

3.7.2.6 Heat Exchangers

Shell and tube (S&T) heat exchangers are less susceptible to mechanical breakdown,
though appropriate protection would be provided to safeguard equipment against tube
failures and cross contamination of fluids. S&T heat exchangers would not be spared;
however, the parallel nature of the heat exchanger system would allow the plant to
remain available when individual exchanger units are under service. Appropriate
filtration would be included to prevent corrosion and increase reliability. Tube inspection
and maintenance allowances would be made in the layout design and procurement.

3.7.2.7 Storage Tanks

Multiple spherical tanks are required due to size constraints on the technology at the
required operating condition, effectively resulting in sparing. They are not spared
beyond the minimum number of spherical tanks required to store the hot water. That is,
the WRESC would still be able to operate with a spherical tank rendered unusable, but
at a reduced charge/discharge duration.

The low-pressure (atmospheric) tank is not susceptible to mechanical breakdown and,
as such, does not require frequent shutdowns for maintenance purposes.

Both types of tanks would be inspected and maintained during pre-planned outages,
with major inspections coordinated with major work on the turbomachinery.

Critical sensors and transducers would have triple redundancy.
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3.7.2.8 Project Quality Control

The project would implement a QC program that would ensure the highest level of
oversight while meeting the desired project outcomes, as well as the appropriate license
and social license for ongoing operations.

3.7.2.9 Quality Control Records

The following QC records would be maintained for review and reference:

e Project instructions manual

e Design calculations

e Project design manual

e Quality assurance audit reports

e Conformance to construction records drawings

e Procurement specifications (contract issue and change orders)

e Purchase orders and change orders

e Project correspondence

e Any other records as required by LORS

During construction, field QC activities would be performed during the last four stages
of the project: receipt inspection, construction/installation, system/component testing,

and plant operations. The construction contractor would be contractually responsible for
performing the work in accordance with the quality requirements specified by contract.

The subcontractors’ quality compliance would be surveyed through inspections, audits,
and administration of independent testing contracts and ultimately verified by the CEC'’s
Delegate Contract Building Official.

A plant operation and maintenance program, typical of a project this size, would be
implemented at the Willow Rock site to control operation and maintenance quality. A
specific program for this project would be defined and implemented prior to initial plant
startup.

3.8 Facility Closure

Closure of the facility can be temporary or permanent. Temporary closure is defined as
a shutdown for a period exceeding the time required for normal maintenance, with an
intent to restart in the future. Permanent closure is defined as a cessation in operations
with no intent to restart operations. For more information, see Section 9, Compliance
Condition and Compliance Monitoring Plan.
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3.8.1 Temporary Closure

For a temporary closure where there is no release of hazardous materials, the applicant
would maintain security of the WRESC facilities and would notify the CEC and other
responsible agencies as required by law. If the temporary closure includes damage to
the Willow Rock facilities, and if there is a release or threatened release of regulated
substances or other hazardous materials into the environment, procedures would be
followed as set forth in an Emergency Management Plan in accordance with a
Hazardous Materials Plan. Procedures would include methods to control releases,
notification of applicable authorities and the public, emergency response, and training
for facility personnel in responding to and controlling releases of hazardous materials.
Once the immediate problem is solved and the regulated substance/hazardous material
release is contained and cleaned up, temporary closure would proceed as described
above for a closure where there is no release of hazardous materials.

3.8.2 Permanent Closure

When the facility is permanently closed, the closure procedure would follow a
decommissioning plan that would be developed, as required under Condition of
Certification COM-16 Facility Closure Planning. Please see Section 9, Compliance
Conditions and Compliance Monitoring Plan for more details related to
decommissioning requirements. The following excerpted portions of COM-16 are
reproduced here for ease of the reader.

To ensure that a facility’s eventual permanent closure and maintenance do not pose a
threat to public health and safety and/or to environmental quality are protected during
decommissioning, a decommissioning plan would be submitted to the CEC for approval
prior to decommissioning. The plan would discuss the following:

e Conformance of the proposed decommissioning activities to all applicable LORS and
local/regional plans

e Comprehensive scope of work, including but not limited to:
a) Dismantling and demolition;
b) Recycling and site clean-up;
¢) Impact mitigation and monitoring;
d) Site remediation and/or restoration;
e) Exterior maintenance, including paint, landscaping and fencing;
f) Site security and lighting; and
g) Any contingencies.

e Identification and assessment of all potential direct, indirect and cumulative impacts
and proposal of mitigation measures to reduce significant adverse impacts to a less-
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than significant level. Potential impacts to be considered shall include, but not
limited to:

a) Traffic;

b) Noise and vibration;

c¢) Soil erosion;

d) Air quality degradation;

e) Soil waste;

f) Hazardous materials;

g) Waste water discharges; and

h) Contaminated soil;

In general, the preparation and implementation of the decommissioning plan would
ensure the project is decommissioned in accordance with all applicable LORS and CEC
conditions of certification. When necessary, the CEC may hold public workshops and/or
public hearings as part of the decommissioning plan’s approval procedure.

3.9 Comments and Responses on the Preliminary Staff
Assessment

California Unions for Reliable Energy (CURE) (TN 264343)

TN 264343 Comment 1: CURE contends in their comment letter, beginning on page
12 under the header “Project Description and Piecemealing” that the information
presented in the PSA is inadequate to establish a stable project description because; 1)
the alignment of the gen-tie line in Figure 1-6 fails to show the most recent alignment
established by the applicant, 2) the PSA fails to describe the construction access
roadways required for the project, and 3) the PSA fails to adequately describe
decommissioning activities associated with the project.

Response to TN 264343 Comment 1: CEC staff does not agree with the comment.
The gen-tie alignment shown for purposes of staff environmental analysis (see Figure 1-
6 of this Project Description section) incorporates 6 options for segment variations in
either undergrounding or overhead configuration. These segments make up a relatively
small fraction of the overall alignment of the gen-tie line. The alignment corridor
analyzed by staff, incorporating all options, allowed staff’s analysis to be all inclusive of
the variations in final design. The project description of the gen-tie alignment is
consistent throughout the staff environmental analysis. Final roadway design that will
serve the selected gen-tie alignment during construction is subject to final design
selection in the same fashion as the gen-tie itself, but staff’'s analysis of potential
impacts takes this into account.
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Staff is satisfied that, in accordance with CEQA Guidelines section 15124, the project
description sufficiently describes and quantifies the gen-tie alignment constituting a
stable project description; staff's environmental analysis has been performed on that
project description in thorough fashion. The project description of the gen-tie alignment
does include flexibility needed to respond to conditions, and events that could affect
final design, which is permissible under CEQA, and the description provides information
sufficient to evaluate and review the project's environmental impact. The staff
environmental analysis does not split a large project into smaller ones resulting in
piecemeal environmental review and does not fail to consider the environmental impact
of the entire project. Careful review of public comments received on the Preliminary
Staff Assessment did not identify any new significant impacts, and, therefore, does not
require recirculation of the Preliminary Staff Assessment.

TN 264343 Comment 2: CURE notes the PSA provides inconsistent information on
impacts associated with access roads that would be constructed for the Project’s gen-tie
line. For example, page 3-3 of the PSA states the Project includes “[a]n estimated up to
1.5 miles of unpaved temporary access road along the gen-tie line corridor as needed
(approximately 3.7 acres),” whereas page 5.4-21 of the PSA states there would be up
to 1.75 miles of new access roads causing approximately 4 acres of permanent impacts.
Table 5.2-10 in the PSA indicates that new access roads would cause only 2.09 acres of
impacts. As a result, it is critical that the PSA provide accurate information on the
amount of road construction and widening needed to install and maintain the Project’s
gen-tie line.

Response to TN 264343 Comment 2: The project description as written was
updated based on the applicant’s updated project description submitted on February 5,
2025 (TN 261563) that includes “an estimated up to 1.5 miles of unpaved temporary
access road along the gen-tie line corridor as needed (approximately 3.7 acres),” under
Temporary Construction Facilities. Section 5.4, Cultural and Tribal Cultural
Resources, has been edited with the updated project description. The project
description updates did not change the impact analyses or mitigation. Staff notes that
the total acreages may vary based on the proposed alignment and construction
method; however, the acreage variation would not alter the significance conclusions in
the PSA. In addition, to account for any differences between alignments Staff proposed
COC BI10O-7 Condition 9 which requires the applicant to provide a final accounting of
the before/after whole acreages and a determination of whether more or less habitat
compensation is necessary would be determined.

TN 264343 Comment 3: The CURE letter, beginning on page 18, Item C, states the
PSA fails to describe decommissioning activities for the project thereby failing to satisfy
CEQA’s requirement for a comprehensive project description.

Response to TN 264343 Comment 3: As stated in Section 9, Compliance
Conditions and Compliance Monitoring Plan, response to comments, “CEQA
Guidelines section 15145 does not require an agency to speculate, which is what would
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be necessary to include the level of analytical detail suggested by the comment.
Because the CEC retains jurisdiction over the project for its life, under the CEC’s
oversight, decommissioning is a separate process that requires CEC approval.

While decommissioning is outside the project certification, the FSA does include a
robust discussion of decommissioning and includes Condition of Certification COM-16
which details the decommissioning process, and the categories of information required
in a decommissioning plan. See Section 9, Compliance Conditions and
Compliance Monitoring Plan for more details related to decommissioning activities.”

Center for Biological Diversity (CBD) (TN 264342)

TN 264342 Comment: The CBD letter, beginning on page 4, Item I11. A. states
similarly that the PSA fails to include the correct preferred transmission line route and
accurately describe the gen-tie line alignment raising questions about the sufficiency of
the project description.

Response to TN 264342 Comment: In similar fashion to the response to CURE,
staff disagrees with the comment, based on the sufficiency of the project description.
The applicant confirmed the transmission corridor has not moved and there are no
changes to the preferred route that was analyzed in the Staff Assessment.

Applicant (TN 264316)

TN 264316 Comment: On page 1, Global Comments, the applicant states, “To
comport with the terminology to be used by WRESC construction teams involved in
these twice daily, subterranean activities, please replace the terms “blast” and
“blasting” with “controlled detonations”; and please replace “Blasting Plan” with
“Controlled Detonations Plan” throughout the PSA text and the Conditions of
Certification.”

Response to TN 264316 Comment: Staff agrees with the edit and has made edits
throughout the Staff Assessment.
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Section 4
Engineering Evaluation

The purpose of this analysis is to ensure that the project would be built to applicable
engineering codes, ensure public health and safety, and verify that applicable engineering
LORS have been identified. This analysis also evaluates the applicant’s proposed design
criteria, describes the design review and construction inspection process, and establishes
conditions of certification that would monitor and ensure compliance with engineering
LORS and any other special design requirements. These conditions allow both the
California Energy Commission (Energy Commission) compliance project manager (CPM)
and the applicant to adopt a compliance monitoring program that will verify compliance
with these LORS.
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4.1 Facility Design

Testimony of Ardalan Raisi Sofi

4.1.1 Setting

Existing Conditions

Willow Rock Energy Storage Center (WRESC or project) proposes to construct and
operate a clean energy storage facility. This facility would feature a 500-megawatt
(MW) Advanced Compressed Air Energy Storage (A-CAES) system, which would have
the capacity to provide up to 4,000 MW-hours of energy storage. The project would be
in the Mojave-Rosamond region of eastern Kern County, which lies in seismic zone D
(ESHD 20244, Section 5.4.1.3). The project would utilize a subterranean cavern where
air would be compressed and stored during off-peak times, then released and expanded
through the turbines to generate electricity on demand (ESHD 2024i, Section 2.0). For
more information on the site and related project descriptions, please see the Project
Description section of this document.

The hydrostatic compensation reservoir meets the definition of a jurisdictional dam per
California Water Code Sections 6002 and 6003. Since the reservoir is considered a dam
the embankment design, specifications, and construction would be regulated by the
Department of Water Resources’ Department of Safety of Dams (DSOD). The Delegate
Chief Building Official (DCBO) would have oversight responsibility of the entire project,
but the California Energy Commission (CEC) would delegate design review and
inspection of the reservoir embankment construction to the DSOD, with onsite
consultation with the DCBO and ongoing guidance from the CPM. See Section 5.16,
Water Resources for more information on the compensation reservoir embankment.

Cavern History/Stability Information

WRESC'’s cavern would not be the first large underground cavern built. One of the most
notable examples of this is the 110 MW Mclntosh CAES facility in Alabama, USA, which
uses a cavern for air storage. The project was built in 1991 and began operations in
1992. It operated for about 30 years, until it was shut down in 2022 due to economic
factors.

Another notable example of a large scale CAES facility with underground cavern is the
320 MW Huntorf ACAES facility in Germany. This facility began its operation in 1978 as
the world's first commercial CAES system, and it remains in operation today.

As explained in Section 4.1, Facility Reliability and Section 5.6, Geology,
Paleontology, and Minerals, geotechnical evaluation of the cavern found that the
bedrock is expected to be seismically stable (ESHD 2024i). Literature evaluating the
seismic stability of caverns supports the conclusion that deep underground openings are
seismically stable, if the rupturing fault does not intersect the opening which is the case
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for WRESC. The cavern and air and water shafts would be constructed following
implementation of civil and structural design criteria provided in Table 4.1-1. Also, COC
GEO-2 (in Section 5.6, Geology, Paleontology, and Minerals) would ensure the
vertical shafts and cavern are designed and constructed to withstand seismicity and
that the construction of underground openings will follow engineering codes and
professional standards (as listed in Appendix 2A) for construction of underground
structures (ESHD 20240).

Regulatory

Federal

Title 29 Code of Federal Regulations (CFR), Part 1910, Occupational Safety
and Health standards. Title 29 of the CFR standard comprehensively addresses
safety and health standards for general industry.

State

California Building Standards Code 2022 (or the latest edition in effect) (also
known as Title 24, California Code of Regulations). The California Building
Standards Code applies to the planning, design, operation, construction, use, and
occupancy of power plants and their ancillary facilities.

Local

Kern County General Plan, 4. Safety Element (September 22, 2009). The
element is intended to protect the community from any unreasonable risks associated
with seismic and geologic hazards (Kern County 2009). Its provisions are included in
the CBC.

4.1.2 Impacts

Facility design encompasses the civil, structural, mechanical, and electrical engineering
design of the project. The purpose of this analysis is to:

o Verify that the laws, ordinances, regulations, and standards (LORS) that apply to the
engineering design and construction of the project have been identified;

e Verify that the project’'s proposed design criteria and analysis methods have been
described, to provide reasonable assurance that the project will be designed and
constructed in accordance with all applicable engineering LORS, in a manner that
also ensures the public health and safety;

e Determine whether special design features should be considered during final design
to address conditions unique to the site which could influence public health and
safety; and

e Describe the design review and construction inspection process and establish the
conditions of certification (COC) used to monitor and ensure compliance with the
engineering LORS, in addition to any special design requirements.
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Subjects discussed in this analysis include:
e Identification of the engineering LORS that apply to facility design;

e Evaluation of the applicant’s proposed design criteria, including identification of
criteria essential to public health and safety;

e Proposed modifications and additions to the application for certification (AFC)
necessary for compliance with applicable engineering LORS; and

e COC proposed by staff to ensure that the project will be designed and constructed
to ensure public health and safety and comply with all applicable engineering LORS.

4.1.3 DCBO Process

When the CEC authorizes a project owner to proceed with detailed design and
construction, the CEC selects a qualified third-party firm to act on its behalf as a DCBO.
In this capacity, the selected DCBO performs its design review, plan check, and
construction inspection duties in accordance with the California Building Standards Code
(CBSC) and the Commission Final Decision for the facility. The DCBO selection process
involves a request for qualification, including a statement of qualification from each
engineering firm that applies for the CEC’s solicitation, an interview process, and
scoring criteria. The selected DCBO must be well qualified, with extensive experience in
design review, plan check, inspection, and construction oversight of various types of
power plants, energy storage systems and related facilities.

Before construction begins, the DCBO and its contractors/consultants, project owner,
and construction contractor will hold a kickoff meeting to review the project scope and
engineering LORS. During this meeting, the DCBO will outline their expectations,
ensuring the project owner is fully informed of the CBSC and other engineering
requirements necessary for successful construction, including Kern County General
Plan’s Safety Element and other relevant agencies’ engineering requirements, as well as
the COCs.

Throughout the construction and commissioning phases, the CEC Compliance Project
Manager (CPM) will monitor the DCBO'’s activities to ensure they fulfill their
responsibilities diligently. The project will only be permitted to begin operational
activities once the DCBO, in collaboration with the CPM, issues the certificate of
occupancy/completion. The responsibility for design of power plants and/or energy
storage systems is retained by the responsible engineer(s). The duty of the DCBO is to
review the engineering and construction submittals to determine that construction and
industry LORS are met. The documents approved by DCBO would be used to confirm,
through field inspection, that the field conditions reflect the design documentation. Any
departures from approved design conditions will be reflected in the final or “as-built”
construction documents, which the DCBO archives in accordance with COC GEN-8
requirements.
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The CPM would confirm and approve that the DCBO will review engineering and
construction submittals, meet conditions outlined in the Facility Design COCs, retain
qualified inspectors to perform special inspection services, and generally inspect all
major structures, systems, and equipment to ensure that industry standards (LORS)
and special project conditions (Facility Design COCs) are met. The CPM would arrange
with the DCBO that an independent audit be performed in order to adequately sample

that the foregoing requirements are met.

4.1.4 Applicable LORS and Project Conformance

Table 4.1-1 includes staff’'s determination of conformance with applicable local, state
and federal LORS, including any proposed COCs, where applicable, to ensure the
project would comply with LORS. As shown in this table, staff concludes that with
implementation of specific COCs, the proposed project would be consistent with all
applicable LORS including those applicable to the cavern structure as outlined in AFC
Appendix 2A, Engineering Design Criteria (ESHD 20240). The subsection below, “Staff
Proposed Conditions of Certification,” contains the full text of the referenced COCs. COC
GEO-2 includes relevant sections of the LORS within the LORS listed in Table 4.1-1

below.

TABLE 4.1-1 COMPLIANCE WITH APPLICABLE LORS

Applicable LORS

| Conformance and Basis For Determination

State

California Building Standards Code 2022 (or the
latest edition in effect) (also known as Title 24,
California Code of Regulations)

Yes. With implementation of COCs GEN-1
through GEN-8, CIVIL-1 through CIVIL-4,
STRUC-1 through STRUC-4, MECH-1, MECH-
2, and ELEC-1

Local

Kern County's General Plan Safety Element

Yes. With implementation of COCs CIVIL-1 and
CIVIL-4, and STRUC-1 through STRUC-4

General

Air Moving and Conditioning Association (AMCA)
Standards

American Concrete Institute (ACI) Codes

American Institute of Steel Construction (AISC)
Codes

American National Standards Institute (ANSI)
Codes

American Petroleum Institute (API)
American Society of Civil Engineers (ASCE) Codes

American Society of Heating, Refrigerating, and
Air Conditioning Engineers (ASHRAE) Standards

Yes. With implementation of COCs CIVIL-1
through CIVIL-4, STRUC-1 through STRUC-4,
MECH-1, MECH-2, and ELEC-1
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TABLE 4.1-1 COMPLIANCE WITH APPLICABLE LORS

Applicable LORS Conformance and Basis For Determination

American Society of Mechanical Engineers (ASME)
Codes

American Society of Testing and Materials (ASTM)
Codes

American Water Works Association

American Welding Society (AWS) Codes
California Electrical Code

Concrete Reinforcing Steel Institute (CRSI) Codes

National Association of Corrosion Engineers
(NACE) Standards

National Electric Safety Code (NESC) Standards

National Fire Protection Association (NFPA)
Standards

Division of Occupational Safety and Health ( Cal
OSHA regulations), Title 8 California Code of
Regulations

Steel Deck Institute (SDI) — Design Manual for
Floor Decks and Roof Decks

29 CFR Part 1926.800: Underground Construction
(Tunneling)

Manual EM 1110-1-1804 — Engineer Manual,
Engineering and Design, Geotechnical

Manual EM 1110-2-2901 — Tunnels and Shafts in
Rock

Manual EM 1110-1-3500 — Chemical Grouting
Technology

Mining Safety and Health Administration (MSHA):

Specification CE-1305.02 — Guide Specification for
Tunnel Grouting or Equivalent

U. S. Army Corps of Engineers
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4.1.5 Comments and Responses on the Preliminary Staff
Assessment

Applicant — TN 264316, pp. 1 — 3, pp. A-1 — A-2, part 1 of 3

The applicant proposed the following modifications to the staff assessment and
conditions of certification:

e Replace the reference to GEO-3 with GEO-2.

e Revise the STRUC-2 verification language from “discovering” to “discovery and
verification of.”

e Change the voltage in ELEC-1 to “13.8 kV.”

Staff incorporated modifications to the staff assessment and the COCs STRUC-2 and
ELEC-1.

Applicant — TN 264316, pp. 1 — 3, pp. A-1 — A-2, part 2 of 3

The applicant commented on the feasibility of the 30-day notice to the CPM for facility
repairs in the GEN-1 verification language. Also, regarding GEN-1, the applicant
requested clarification on who will determine what needs to be approved by the DCBO.

Staff acknowledges the comment; however, the comment does not relate to
environmental issues. The staff assessment includes a section titled “4.1.3 DCBO
Process” to provide clarification on the DCBO process.

Applicant — TN 264316, pp. 1 — 3, pp. A-1 — A-2, part 3 of 3

The applicant stated in a comment regarding MECH-1 that typically the responsible
mechanical engineer at each major equipment vendor will sign and stamp, not a single
individual. Also, regarding MECH-1, the applicant proposed modified verification
language from “30 days” to “15 days.”

Staff acknowledges the comment; however, the comment does not relate to
environmental issues. Furthermore, the COC GEN-5 includes language stating that the
project owner shall assign at least one mechanical engineer to the project.

4.1.6 Conclusions and Recommendations

The CEC staff concludes that the design and construction of the project would comply
with the applicable LORS.

4.1.7 Proposed Conditions of Certification

The following proposed COCs include measures to ensure conformance with applicable
engineering-related LORS.
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GEN-1 The project owner shall design, construct, and inspect the project in accordance
with the 2022 California Building Standards Code (CBSC), also known as Title 24,
California Code of Regulations, which encompasses the California Building Code
(CBC), California Building Standards Administrative Code, California Electrical
Code, California Mechanical Code, California Plumbing Code, California Energy
Code, California Fire Code, California Code for Building Conservation, California
Reference Standards Code, and all other applicable engineering laws, ordinances,
regulations, and standards (LORS) in effect at the time initial design plans are
submitted to the Delegate Chief Building Official (DCBO) for review and approval
(the CBSC in effect is the edition that has been adopted by the California Building
Standards Commission and published at least 180 days previously). The project
owner shall ensure that all the provisions of the above applicable codes are
enforced during the construction, addition, alteration, moving (onsite),
demolition, repair, or maintenance of the completed facility.

In the event that the initial engineering designs are submitted to the DCBO when
the successor to the 2022 CBSC is in effect, the 2022 CBSC provisions shall be
replaced with the applicable successor provisions. Where, in any specific case,
different sections of the code specify different materials, methods of construction
or other requirements, the most restrictive shall govern. Where there is a conflict
between a general requirement and a specific requirement, the specific
requirement shall govern.

The project owner shall ensure that all contracts with contractors,
subcontractors, and suppliers clearly specify that all work performed and
materials supplied comply with the codes listed above.

Verification: Within 30 days following receipt of the certificate of occupancy (CofO),
the project owner shall submit to the Compliance Project Manager (CPM) a
statement of verification, signed and stamped by the responsible engineer(s),
attesting that all designs, construction, installation, and inspection requirements
of the applicable LORS and the California Energy Commission’s (CEC's) decision
have been met in the area of Facility Design. The project owner shall provide the
CPM a copy of the CofO within 30 days of receipt from the DCBO.

Once the CofO has been issued, the project owner shall inform the CPM at least
30 days prior to any construction, addition, alteration, moving, demolition, repair,
or maintenance to be performed on any portion(s) of the completed facility that
requires DCBO approval for compliance with the above codes. The CPM will then
determine if the DCBO needs to approve the work.

GEN-2 Before submitting the initial engineering designs for DCBO review, the project
owner shall furnish the CPM and the DCBO with a schedule of facility design
submittals, and master drawings and master specifications list. The master
drawings and master specifications list shall contain a list of proposed submittal
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packages of designs, calculations, and specifications for major structures,
systems, and equipment. Major structures, systems, and equipment are
structures and their associated components or equipment that are necessary for
energy storage and/or power production, costly or time consuming to repair or
replace, are used for the storage, containment, or handling of hazardous or toxic
materials, or could become potential health and safety hazards if not constructed
according to applicable engineering LORS. The schedule shall contain the date of
each submittal to the DCBO. To facilitate audits by the CEC staff, the project
owner shall provide specific packages to the CPM upon request.

Verification: At least 60 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of rough grading, the project owner
shall submit to the DCBO and to the CPM the schedule, and the master drawings
and master specifications list of documents to be submitted to the DCBO, for
review and approval. These documents shall be the pertinent design documents
for the major structures, systems, and equipment defined above in COC GEN-2.
Major structures, systems, and equipment shall be added to or deleted from the
list only with CPM approval. The project owner shall provide schedule updates in
the monthly compliance report (MCR).

GEN-3 The project owner shall make payments to the DCBO for design review, plan
checks, construction inspections, and other applicable DCBO activities, based
upon a reasonable fee schedule to be negotiated between the project owner and
the DCBO. If the CEC delegates the DCBO function to a third party or local
agency, the project owner, at the CEC's direction, shall make payments directly
to the DCBO based upon a fee schedule negotiated between the CEC and the
DCBO. These fees may be consistent with the fees listed in the 2022 CBC,
adjusted for inflation and other appropriate adjustments; may be based on the
value of the facilities reviewed; may be based on hourly rates; or may be
otherwise agreed upon by the project owner and the DCBO.

Verification: The project owner shall send a copy of the DCBO's receipt of payment to
the CPM in the next MCR indicating that applicable fees have been paid.

GEN-4 Prior to the start of rough grading, the project owner shall assign a California-
registered architect, or a structural or civil engineer, as the resident engineer
(RE) in charge of the project.

The RE may delegate responsibility for portions of the project to other registered
engineers. Registered mechanical and electrical engineers may be delegated
responsibility for mechanical and electrical portions of the project, respectively. A
project may be divided into parts, provided that each part is clearly defined as a
distinct unit. Separate assignments of general responsibility may be made for
each designated part.

FACILITY DESIGN
4.1-8



Willow Rock Energy Storage Center
Staff Assessment

The RE shall:

1. Monitor progress of construction work requiring DCBO design review and
inspection to ensure compliance with LORS;

2. Ensure that construction of all facilities subject to DCBO design review and
inspection conforms in every material respect to applicable LORS, these
COCs, approved plans, and specifications;

3. Prepare documents to initiate changes in approved drawings and
specifications when either directed by the project owner or as required by the
conditions of the project;

4. Be responsible for providing project inspectors and testing agencies with
complete and up-to-date sets of stamped drawings, plans, specifications, and
any other required documents;

5. Be responsible for the timely submittal of construction progress reports to the
DCBO from the project inspectors, the contractor, and other engineers who
have been delegated responsibility for portions of the project; and

6. Be responsible for notifying the DCBO of corrective action or the disposition
of items noted on laboratory reports or other tests when they do not conform
to approved plans and specifications.

The RE (or their delegate) must be located at the project site or be available at
the project site within a reasonable time, during any hours in which construction
takes place.

The RE shall have the authority to halt construction and to require changes or
remedial work if the work does not meet requirements.

If the RE or the delegated engineers are reassigned or replaced, the project
owner shall submit the name, qualifications, and registration number of the
newly assigned engineer to the DCBO for review and approval. The project

owner shall notify the CPM of the DCBO's approval of the new engineer.

Verification: At least 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of rough grading, the project owner
shall submit to the DCBO for review and approval, the resume and registration
number of the RE and any other delegated engineers assigned to the project.
The project owner shall notify the CPM of the DCBO's approvals of the RE and
other delegated engineer(s) within five days of the approval.

If the RE or the delegated engineer(s) is subsequently reassigned or replaced,
the project owner shall within five days submit the name, qualifications, and
registration number of the newly assigned engineer to the DCBO for review and
approval. The project owner shall notify the CPM of the DCBO's approval of the
new engineer within five days of the approval.
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GEN-5 Prior to the start of rough grading, the project owner shall assign at least one of
each of the following California registered engineers to the project: a civil
engineer; a soils, geotechnical, or civil engineer experienced and knowledgeable
in the practice of soils engineering; and an engineering geologist. Prior to the
start of construction, the project owner shall assign at least one of each of the
following California registered engineers to the project: a design engineer who is
either a structural engineer or a civil engineer fully competent and proficient in
the design of project structures and equipment supports; a mechanical engineer;
and an electrical engineer. (California Business and Professions Code sections
6704, 6730, 6731, and 6736 require state registration to practice as a civil
engineer or structural engineer in California).

The tasks performed by the civil, mechanical, electrical, or design engineers may
be divided between two or more engineers, as long as each engineer is
responsible for a particular segment of the project (for example, proposed
earthwork, civil structures, project structures, equipment support). No segment
of the project shall have more than one responsible engineer. The transmission
line may be the responsibility of a separate California registered electrical
engineer.

The project owner shall submit to the DCBO for review and approval, the names,
qualifications, and registration numbers of all responsible engineers assigned to
the project.

If any one of the designated responsible engineers is subsequently reassigned or
replaced, the project owner shall submit the name, qualifications and registration
number of the newly assigned responsible engineer to the DCBO for review and
approval. The project owner shall notify the CPM of the DCBO's approval of the
new engineer.

A. The civil engineer shall:

1. Review the foundation investigations, geotechnical, or soils reports prepared
by the soils engineer, the geotechnical engineer, or by a civil engineer
experienced and knowledgeable in the practice of soils engineering;

2. Design (or be responsible for the design of), stamp, and sign all plans,
calculations, and specifications for proposed site work, civil works, and
related facilities requiring design review and inspection by the DCBO. These
include, but may not be limited to grading, site preparation, excavation,
compaction, construction of secondary containment, foundations, erosion and
sedimentation control structures, drainage facilities, underground utilities,
culverts, site access roads, and sanitary sewer systems; and

3. Provide consultation to the RE during the construction phase of the project
and recommend changes in the design of the civil works facilities and
changes to the construction procedures.
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B. The soils engineer, geotechnical engineer, or civil engineer experienced and
knowledgeable in the practice of soils engineering, shall:

1. Review all the engineering geology reports;

2. Prepare the foundation investigations, geotechnical, or soils reports
containing field exploration reports, laboratory tests, and engineering analysis
detailing the nature and extent of the soils that could be susceptible to
liquefaction, rapid settlement, or collapse when saturated under load;

3. Be present, as required, during site grading and earthwork to provide
consultation and monitor compliance with requirements set forth in the 2022
CBC (depending on the site conditions, this may be the responsibility of either
the soils engineer, the engineering geologist, or both); and

4. Recommend field changes to the civil engineer and RE.

This engineer shall be authorized to halt earthwork and to require changes if site
conditions are unsafe or do not conform to the predicted conditions used as the
basis for design of earthwork or foundations.

C. The engineering geologist shall:

1. Review all the engineering geology reports and prepare a final soils grading
report; and

2. Be present, as required, during site grading and earthwork to provide
consultation and monitor compliance with the requirements set forth in the
2022 CBC (depending on the site conditions, this may be the responsibility of
either the soils engineer, the engineering geologist, or both).

D. The design engineer shall:

=

Be directly responsible for the design of the proposed structures and
equipment supports;

Provide consultation to the RE during design and construction of the project;
Monitor construction progress to ensure compliance with engineering LORS;

Evaluate and recommend necessary changes in design; and

ok w0 D

Prepare and sign all major building plans, specifications, and calculations.

E. The mechanical engineer shall be responsible for, and sign and stamp a
statement with, each mechanical submittal to the DCBO, stating that the
proposed final design plans, specifications, and calculations conform to all of
the mechanical engineering design requirements set forth in the CEC's
decision.

F. The electrical engineer shall:
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1. Be responsible for the electrical design of the project; and

2. Sign and stamp electrical design drawings, plans, specifications, and
calculations.

Verification: At least 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of rough grading, the project owner
shall submit to the DCBO for review and approval, resumes and registration
numbers of the responsible civil engineer, soils (geotechnical) engineer, and
engineering geologist assigned to the project.

At least 30 days (or a project owner and DCBO mutually agreed upon alternative
time frame) prior to the start of construction, the project owner shall submit to
the DCBO for review and approval, resumes and registration numbers of the
responsible design engineer, mechanical engineer, and electrical engineer
assigned to the project.

The project owner shall notify the CPM of the DCBQO's approvals of the
responsible engineers within five days of the approval.

If any one of the designated responsible engineers is subsequently reassigned or
replaced, the project owner shall within five days submit the name,
qualifications, and registration number of the newly assigned engineer to the
DCBO for review and approval. The project owner shall notify the CPM of the
DCBO's approval of the new engineer within five days of the approval.

GEN-6 Prior to the start of an activity requiring special inspection, including
prefabricated assemblies, the project owner shall assign to the project, qualified
and certified special inspector(s) who shall be responsible for the special
inspections required by the 2022 CBC.

A certified weld inspector, certified by the American Welding Society (AWS),
and/or American Society of Mechanical Engineers (ASME) as applicable, shall
inspect welding performed on-site requiring special inspection (including
structural, piping, tanks and pressure vessels).

The special inspector shall:

1. Be a qualified person who shall demonstrate competence, to the satisfaction
of the DCBO, for inspection of the particular type of construction requiring
special or continuous inspection;

2. Inspect the work assigned for conformance with the approved design
drawings and specifications;

3. Furnish inspection reports to the DCBO and RE. All discrepancies shall be
brought to the immediate attention of the RE for correction, then, if
uncorrected, to the DCBO and the CPM for corrective action; and
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4. Submit a final signed report to the RE, DCBO, and CPM, stating whether the
work requiring special inspection was, to the best of the inspector's
knowledge, in conformance with the approved plans, specifications, and other
provisions of the applicable edition of the CBC.

Verification: At least 15 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of an activity requiring special
inspection, the project owner shall submit to the DCBO for review and approval,
with a copy to the CPM, the name(s) and qualifications of the certified weld
inspector(s), or other certified special inspector(s) assigned to the project to
perform one or more of the duties set forth above. The project owner shall also
submit to the CPM a copy of the DCBO's approval of the qualifications of all
special inspectors in the next MCR.

If the special inspector is subsequently reassigned or replaced, the project owner
shall within five days submit the name and qualifications of the newly assigned
special inspector to the DCBO for approval. The project owner shall notify the
CPM of the DCBO's approval of the newly assigned inspector within five days of
the approval.

GEN-7 If any discrepancy in design and/or construction is discovered in any
engineering work that has undergone DCBO design review and approval, the
project owner shall document the discrepancy and recommend required
corrective actions. The discrepancy documentation shall be submitted to the
DCBO for review and approval. The discrepancy documentation shall reference
this condition of certification and, if appropriate, applicable sections of the CBC
and/or other LORS.

Verification: The project owner shall transmit a copy of the DCBO's approval of any
corrective action taken to resolve a discrepancy to the CPM in the next MCR. If
any corrective action is disapproved, the project owner shall advise the CPM,
within five days, of the reason for disapproval and the revised corrective action
to obtain DCBOQO's approval.

GEN-8 The project owner shall obtain the DCBO's final approval of all completed work
that has undergone DCBO design review and approval. The project owner shall
request the DCBO to inspect the completed structure and review the submitted
documents. The project owner shall notify the CPM after obtaining the DCBO's
final approval. The project owner shall retain one set of approved engineering
plans, specifications, and calculations (including all approved changes) at the
project site, or at another accessible location, during the operating life of the
project. Electronic copies of the approved plans, specifications, calculations, and
marked-up as-built shall be provided to the DCBO for retention by the CPM.
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Verification: Within 15 days of the completion of any work, the project owner shall
submit to the DCBO, with a copy to the CPM in the next MCR, (a) a written
notice that the completed work is ready for final inspection, and (b) a signed
statement that the work conforms to the final approved plans. After storing the
final approved engineering plans, specifications, and calculations described
above, the project owner shall submit to the CPM a letter stating both that the
above documents have been stored and the storage location of those
documents.

Within 90 days of the completion of construction, the project owner shall provide
to the DCBO three sets of electronic copies of the above documents at the
project owner's expense. These are to be provided in the form of "read only"
files (the latest version of Adobe .pdf available), with restricted (password-
protected) printing privileges.

CIVIL-1 The project owner shall submit to the DCBO for review and approval the
following:

1. Design of the proposed drainage structures and the grading plan;
2. An erosion and sedimentation control plan;

3. A construction storm water pollution prevention plan (SWPPP);

4

. Related calculations and specifications, signed and stamped by the
responsible civil engineer; and

5. Soils, geotechnical, or foundation investigations reports required by the 2022
CBC.

Verification: At least 15 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of site grading the project owner shall
submit the documents described above to the DCBO for design review and
approval. In the next MCR following the DCBQO's approval, the project owner shall
submit a written statement certifying that the documents have been approved by
the DCBO.

CIVIL-2 The resident engineer shall, if appropriate, stop all earthwork and construction
in the affected areas when the responsible soils engineer, geotechnical engineer,
or the civil engineer experienced and knowledgeable in the practice of soils
engineering, identifies unforeseen adverse soil or geologic conditions. The
project owner shall submit modified plans, specifications, and calculations to the
DCBO based on these new conditions. The project owner shall obtain approval
from the DCBO before resuming earthwork and construction in the affected area.

Verification: The project owner shall notify the CPM within 24 hours when earthwork
and construction is stopped as a result of unforeseen adverse geologic/soil
conditions. Within 24 hours of the DCBO's approval to resume earthwork and
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construction in the affected areas, the project owner shall provide to the CPM a
copy of the DCBOQO's approval.

CIVIL-3 The project owner shall perform inspections in accordance with the 2022 CBC.
All site-grading operations, for which a grading permit is required, shall be
subject to inspection by the DCBO.

If in the course of inspection it is discovered that the work is not being
performed in accordance with the approved plans, the discrepancies shall be
reported immediately to the resident engineer, the DCBO, and the CPM. The
project owner shall prepare a written report, with copies to the DCBO and the
CPM, detailing all discrepancies, non-compliance items, and the proposed
corrective action.

Verification: Within five days of the discovery of any discrepancies, the resident
engineer shall transmit to the DCBO and the CPM a non-conformance report
(NCR), and the proposed corrective action for review and approval. Within five
days of resolution of the NCR, the project owner shall submit the details of the
corrective action to the DCBO and the CPM. A list of NCRs for the reporting
month shall also be included in the following MCR.

CIVIL-4 After completion of finished grading and erosion and sedimentation control
and drainage work, the project owner shall obtain the DCBO's approval of the
final grading plans (including final changes) for the erosion and sedimentation
control work. The civil engineer shall state that the work within their area of
responsibility was done in accordance with the final approved plans.

Verification: Within 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) of the completion of the erosion and sediment control
mitigation and drainage work, the project owner shall submit to the DCBO, for
review and approval, the final grading plans (including final changes) and the
responsible civil engineer's signed statement that the installation of the facilities
and all erosion control measures were completed in accordance with the final
approved combined grading plans, and that the facilities are adequate for their
intended purposes. The project owner shall submit a copy of the DCBO's
approval to the CPM in the next MCR.

STRUC-1 Prior to the start of any increment of construction, the project owner shall
submit plans, calculations, and other supporting documentation to the DCBO for
design review and acceptance for all project structures, systems, and equipment
identified in the DCBO-approved master drawing and master specifications list.
The design plans and calculations shall include the lateral force procedures and
details as well as vertical calculations.
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Construction of any structure or component shall not begin until the DCBO has
approved the lateral force procedures to be employed in designing that structure
or component. The project owner shall:

1. Obtain approval from the DCBO of lateral force procedures proposed for
project structures;

2. Obtain approval from the DCBO for the final design plans, specifications,
calculations, soils reports, and applicable quality control procedures. If there
are conflicting requirements, the more stringent shall govern (for example,
highest loads, or lowest allowable stresses shall govern). All plans,
calculations, and specifications for foundations that support structures shall
be filed concurrently with the structure plans, calculations, and specifications;

3. Submit to the DCBO the required number of copies of the structural plans,
specifications, calculations, and other required documents of the designated
major structures prior to the start of on-site fabrication and installation of
each structure, equipment support, or foundation;

4. Ensure that the final plans, calculations, and specifications clearly reflect the
inclusion of approved criteria, assumptions, and methods used to develop the
design. The final designs, plans, calculations, and specifications shall be
signed and stamped by the responsible design engineer; and

5. Submit to the DCBO the responsible design engineer's signed statement that
the final design plans conform to applicable LORS.

Verification: At least 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of any increment of construction of any
structure or component listed in the DCBO-approved master drawing and master
specifications list, the project owner shall submit to the DCBO the above final
design plans, specifications and calculations, with a copy of the transmittal letter
to the CPM.

The project owner shall submit to the CPM, in the next MCR, a copy of a
statement from the DCBO that the proposed structural plans, specifications, and
calculations have been approved and comply with the requirements set forth in
applicable engineering LORS.

STRUC-2 The project owner shall submit to the DCBO the required number of sets of
the following documents related to work that has undergone DCBO design
review and approval:

1. Concrete cylinder strength test reports (including date of testing, date sample
taken, design concrete strength, tested cylinder strength, age of test, type
and size of sample, location and quantity of concrete placement from which
sample was taken, and mix design designation and parameters);

2. Concrete pour sign-off sheets;
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3. Bolt torque inspection reports (including location of test, date, bolt size, and
recorded torques);

4. Field weld inspection reports (including type of weld, location of weld,
inspection of non-destructive testing (NDT) procedure and results, welder
qualifications, certifications, qualified procedure description or number (ref:
AWS); and

5. Reports covering other structural activities requiring special inspections shall
be in accordance with the 2022 CBC.

Verification: If a discrepancy is discovered in any of the above documents, the project
owner shall, within five days, prepare and submit an NCR describing the nature
of the discrepancies and the proposed corrective action to the DCBO, with a copy
of the transmittal letter to the CPM. The NCR shall reference the condition(s) of
certification and the applicable CBC chapter and section. Within five days of
resolution of the NCR, the project owner shall submit a copy of the corrective
action to the DCBO and the CPM.

The project owner shall transmit a copy of the DCBQO's approval or disapproval of
the corrective action to the CPM within 15 days. If disapproved, the project
owner shall advise the CPM, within five days, of the reason for disapproval, and
the revised corrective action to obtain DCBO's approval.

STRUC-3 The project owner shall submit to the DCBO design changes to the final
plans required by the 2022 CBC, including the revised drawings, specifications,
calculations, and a complete description of, and supporting rationale for, the
proposed changes, and shall give to the DCBO prior notice of the intended filing.

Verification: On a schedule suitable to the DCBO, the project owner shall notify the
DCBO of the intended filing of design changes, and shall submit the required
number of sets of revised drawings and the required number of copies of the
other above- mentioned documents to the DCBO, with a copy of the transmittal
letter to the CPM. The project owner shall notify the CPM, via the MCR, when the
DCBO has approved the revised plans.

STRUC-4 Tanks and vessels (if any) containing quantities of toxic or hazardous
materials exceeding amounts specified in the 2022 CBC shall, at a minimum, be
designed to comply with the requirements of that chapter.

Verification: At least 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of installation of the tanks or vessels
containing the above specified quantities of toxic or hazardous materials, the
project owner shall submit to the DCBO for design review and approval final
design plans, specifications, and calculations, including a copy of the signed and
stamped engineer's certification.
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The project owner shall send copies of the DCBO approvals of plan checks to the
CPM in the MCR following receipt of such approvals. The project owner shall also
transmit a copy of the DCBO's inspection approvals to the CPM in the MCR
following completion of any inspection.

MECH-1 The project owner shall submit, for DCBO design review and approval, the
proposed final design, specifications, and calculations for the project's
mechanical-related components listed in the DCBO-approved master drawing and
master specifications list. The submittal shall also include the applicable Quality
Assurance/Quality Control procedures. Upon completion of construction of any
such component, the project owner shall request the DCBO's inspection approval
of that construction.

The responsible mechanical engineer shall stamp and sign all plans, drawings,
and calculations for the major project's mechanical-related components, subject
to DCBO design review and approval, and submit a signed statement to the
DCBO when the proposed components have been designed, fabricated, and
installed in accordance with all of the applicable LORS, which may include, but
are not limited to:

e ASME Boiler and Pressure Vessel Code and Interpretation: Section V, Article
7: Nondestructive Examination; Section VIII, Division 1, Part UG-28: Rules for
Construction of Unfired Pressure Vessels; and

e Title 24, California Code of Regulations, Part 2 (California Building Code).

The DCBO may deputize inspectors to carry out the functions of the CEC's code
enforcement mandate.

Verification: At least 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of any increment of major mechanical-
related components’ construction listed in the DCBO-approved master drawing
and master specifications list, the project owner shall submit to the DCBO for
design review and approval the final plans, specifications, and calculations,
including a copy of the signed and stamped statement from the responsible
mechanical engineer certifying compliance with applicable LORS, and shall send
the CPM a copy of the transmittal letter in the next MCR.

The project owner shall transmit to the CPM, in the MCR following completion of
any inspection, a copy of the transmittal letter conveying the DCBQ's inspection
approvals.

MECH-2 The project owner shall submit to the DCBO for design review and approval
the design plans, specifications, calculations, and quality control procedures for
any heating, ventilating, air conditioning (HVAC) or refrigeration system.
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Packaged HVAC systems, where used, shall be identified with the appropriate
manufacturer's data sheets.

The project owner shall design and install all HVAC and refrigeration systems
within buildings and related structures in accordance with the CBC and other
applicable codes. Upon completion of any increment of construction, the project
owner shall request the DCBO's inspection and approval of that construction. The
final plans, specifications and calculations shall include approved criteria,
assumptions, and methods used to develop the design. In addition, the
responsible mechanical engineer shall sign and stamp all plans, drawings and
calculations and submit a signed statement to the DCBO that the proposed final
design plans, specifications and calculations conform with the applicable LORS.

Verification: At least 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of construction of any HVAC or
refrigeration system, the project owner shall submit to the DCBO the required
HVAC and refrigeration calculations, plans, and specifications, including a copy of
the signed and stamped statement from the responsible mechanical engineer
certifying compliance with the CBC and other applicable codes, with a copy of
the transmittal letter to the CPM.

ELEC-1 Prior to the start of any increment of electrical construction for all electrical
equipment and systems 110 Volts (V) or higher (see a representative list, below)
the project owner shall submit, for DCBO design review and approval, the
proposed final design, specifications, and calculations. Upon approval, the above
listed plans, together with design changes and design change notices, shall
remain on the site or at another accessible location for the operating life of the
project. The project owner shall request that the DCBO inspect the installation to
ensure compliance with the requirements of applicable LORS.

A. Final design plans shall include:

one-line diagram for the 13.8 kilovolts (kV), 4.16 kV and 480 V systems;
system grounding drawings;

lightning protection system; and

B

hazard area classification plan.

Final calculations must establish:
short-circuit ratings of facility equipment;
ampacity of feeder cables;

voltage drop in feeder cables;

BwN P

system grounding requirements;
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5. coordination study calculations for fuses, circuit breakers and protective relay
settings for the 13.8 kV, 4.16 kV and 110/480 V systems;

6. system grounding requirements;

7. lighting energy calculations; and

.

110-Volt system design calculations and submittals showing feeder sizing,
transformer and panel load confirmation, fixture schedules and layout plans.
The following activities shall be reported to the CPM in the MCR:

Receipt or delay of major electrical equipment;

Testing or energizing of major electrical equipment; and

w N PO

A signed statement by the registered electrical engineer certifying that the
proposed final design plans and specifications conform to requirements set
forth in the CEC decision.

Verification: At least 30 days (or a project owner and DCBO mutually agreed upon
alternative time frame) prior to the start of each increment of electrical
construction, the project owner shall submit to the DCBO for design review and
approval the above listed documents.

The project owner shall include in this submittal a copy of the signed and
stamped statement from the responsible electrical engineer attesting compliance
with the applicable LORS and shall send the CPM a copy of the transmittal letter
in the next MCR.

4.1.8 References

ESHD 2024i — Ellison Schneider Harris & Donlan LLP (TN 254806). Willow Rock Energy
Storage Center SAFC, Volume 1, Part A, dated March 1, 2024. Accessed online
at: https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=21-AFC-
02

ESHD 20240 — Ellison Schneider Harris & Donlan LLP (TN 254812). Willow Rock Energy
Storage Center SAFC Volume Il1-Appendix 1A-51F, dated March 4, 2024.
Accessed online at:
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=21-AFC-02
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4.2 Facility Reliability

Testimony of Kenneth Salyphone
4.2.1 Setting

Existing Conditions

The proposed Willow Rock Energy Storage Center (WRESC or project) would include
four trains of compressors and air-powered turbine generators with a net generating
capacity of up to 500 megawatts (MW) for up to 8 hours (4,000 MWh). The project
would also include an air storage cavern excavated from granite rock. In addition, three
2.5-MW diesel fuel-fired generators (genset) would be utilized for emergency backup
generation and one 345-kilowatt genset for the fire pump.

Regulatory

This section addresses Public Resources Code section 25520 which requires that
applications for certification contain facility reliability information and Public Resources
Code section 25523(h) which requires the written decision to contain a discussion on
the electricity reliability benefits of the project. These two sections are made applicable
to the evaluation of the project through Public Resources Code sections 25545.2 and
25545.8. See Section 4.3, Transmission System Engineering, for discussion
regarding the project’s impacts and benefits on the reliability of the electricity network
the project would serve.

4.2.2 Impacts

The project must be built in accordance with industry standards for reliable power
generation. Power plant systems must be able to operate for extended periods without
shutting down for maintenance or repairs and must achieve an availability factor similar
to the existing power plant facilities in the California electricity grid system. To achieve
this, this reliability analysis of the project’s power plant (electrical generating) systems,
encompasses the following benchmarks and ensures that the project would not degrade
the overall reliability of the electric system it serves.

e equipment availability;

e facility maintainability and maintenance program; and

e facility reliability in relation to natural hazards.

Staff uses the above benchmarks as appropriate industry norms to evaluate the
project’s reliability and determine if its availability factor is achievable.
Equipment Availability

Equipment availability would be ensured by adoption of appropriate quality assurance/
quality control (QA/QC) programs during the design, procurement, construction, and
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operation of the plant and by providing for adequate maintenance and repair of project
equipment and systems. An operation and maintenance protocol would be implemented
in accordance with the maintenance requirements prescribed by the project’s
equipment manufacturers.

Emergency Backup Generator

A power generating facility must be capable of receiving ancillary power during
electrical outages. The project would include four diesel-fired backup gensets to support
the operation and maintenance buildings and critical auxiliary loads when power from
the electrical grid is unavailable. These gensets include three 2.5-MW Kohler KD2500-4
gensets and a 345-kW Cummins CFP15EVS-F10 genset.

Facility Maintainability and Maintenance Program

Equipment manufacturers provide maintenance recommendations for their products,
and power plant owners develop their plant’s maintenance program based on those
recommendations. Such a program encompasses both preventive and predictive
maintenance techniques. The project would develop its maintenance program in the
same way. Moreover, the project would implement a Process Control System (PCS) to
monitor and control the facility (ESHD 2024i). This system would ensure the project’s
operational performance, efficiency and reliability.

Facility Reliability in Relation to Natural Hazards

Natural forces can threaten the reliable operation of a power plant. Seismic shaking
(earthquakes) could present credible threats to the project’s reliable operation.

Seismic Shaking

Seismic events affect many regions in California, including the project site. The
American Society of Civil Engineers’ (ASCE) Hazard Tool identifies Kern County as being
seismic design category D. Under this category, buildings and structures would
experience severe and destructive ground shaking. The project site would be located
approximately 15 miles southeast of the Garlock Fault and approximately 20 miles
northeast of the San Andreas Fault; see Section 5.6, Geology, Paleontology, and
Minerals. The faults are considered active; however, the possibility of surface rupture
at the project site is considered less-than-significant because no known active or
potentially active faults intersect the project site (CDOC 2015; USGS 2017).

A geotechnical evaluation of the cavern found that the bedrock is expected to be
seismically stable (ESHD 2024i). Literature evaluating the seismic stability of caverns
supports the conclusion that deep underground openings are seismically stable, if the
rupturing fault does not intersect the opening; see Section 5.6, Geology,
Paleontology, and Minerals. The cavern and air and water shafts would be
constructed following implementation of civil and structural design criteria provided in
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AFC Appendix 2A (ESHD 20240) and Section 4.1, Facility Design conditions of
certification.

The project would be designed and constructed to meet the latest applicable
engineering codes. Compliance with the latest seismic design requirements represents
an upgrade in performance during seismic shaking, compared to older facilities, since
these requirements have been continually upgraded and made more stringent. Because
the project would be built to the latest seismic design requirements, it would be
expected to perform better than the older existing power plants in California’s electricity
grid system and withstand strong ground shaking.

CEC staff proposes conditions of certification (COCs) to ensure the project complies with
these requirements; see COCs in Section 4.1, Facility Design. These COCs would
include standard engineering design requirements for mitigation of strong seismic
shaking, liquefaction, and potential excessive settlement due to dynamic compaction.
CEC staff anticipates the COCs in Section 4.1, Facility Design would adequately
mitigate potentially significant impacts associated with the project’s functional reliability
due to seismic shaking.

Landslides and Seiches

Landslides would not affect the project site. The topography of the project site and its
surroundings are relatively flat. The project site is not located near a body of water and
would not be affected by seiches. Therefore, landslides and seiches would have no
impact on the project site.

Floodplains

A floodplain—designated as Zone A (blue shaded) as defined by the Federal
Emergency Management Agency (FEMA)—is east of the WRESC Site and Sierra
Highway (Figure 5.15-4). Zone A generally indicates a 1 percent chance of flooding in
any given year, also known as the 100-year floodplain. To avoid potential flood-related
impacts to the extent feasible, the 100-year floodplain levels of inundation would be
considered during the design of project facilities, including the site grading and
drainage plans. However, no other development is expected within the floodplain area.
Should the final design contain elements that encroach on the floodplain, a floodplain
permit would be obtained from Kern County to mitigate potential impacts. The
floodplain permit application would include any necessary supporting studies (ESHD
2024i).

Subsidence

The project is located in an area that has experienced land subsidence (a gradual
lowering of surface elevation). Subsidence results, primarily, from over-pumping ground
water. Subsidence monitoring would be managed by the Department of Water Resource
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approved Groundwater Sustainability Agencies (GSA). Subsidence monitoring would be
conducted continuously, bi-annually, and annually.

CEC staff has proposed COCs to ensure the project complies with Kern County’s Mult-
Jurisdictional Hazard Mitigation Plan for subsidence. See Section 5.6, Geology,
Paleontology, and Minerals for further discussion. Therefore, subsidence would have
a less than significant impact on reliability.

Comparison with Existing Facilities

The equivalent availability factor (availability factor) of WRESC is considered the
amount of time the plant is able to store and produce electricity annually, minus the
time period for which planned and unplanned outages would occur. The project’s
expected availability factor would be 95 percent. This availability factor is higher than
most other existing power plant facilities. According to the North American Electric
Reliability Corporation (NERC), the average availability factor for all fossil-fueled,
hydroelectric, pump storage, geothermal, and nuclear-fueled power plants in North
America in 2022 was approximately 80 percent (NERC 2022).

4.2.3 Applicable LORS and Project Conformance

No federal, state, or local regulations related to facility reliability apply to the project.

4.2.4 Comments and Responses on the Preliminary Staff
Assessment

The applicant provided the following global comments to the staff assessment (TN
264316, pp. 1 - 3):

e Remove multiple references to “forthcoming PSA.”
e Consider that there are two fire pumps, one primary all-electric and one secondary
diesel-fired 345-kilowatt (kW) (460 horsepower) emergency fire pump

Staff incorporated the proposed modifications listed above into the staff assessment.
Staff also corrected the reference to the “Kern County’s Multi-Jurisdictional Hazard
Mitigation Plan.”

4.2.5 Conclusions and Recommendations

Staff concludes that the project would be built to operate in a manner consistent with
industry norms for reliable operation and would be expected to demonstrate a high
availability factor. No conditions of certification are proposed for power plant reliability.
4.2.6 Proposed Conditions of Certification

There are no proposed conditions of certification for facility reliability.
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4.3 Transmission System Engineering
Testimony of Laiping Ng and Mark Hesters

4.3.1 Setting

The applicant has proposed to interconnect the 520-megawatt (MW) gross (500 MW
net output), and 4160 MW-hour (MWh) gross (4000 MWh net) Willow Rock Energy
Storage Center (WRESC) to the Southern California Edison’s (SCE’s) Whirlwind
Substation with a proposed commercial operation by approximately February 2030.

The WRESC would be using Hydrostor's advanced compressed air energy storge (A-
CAES) technology. The WRESC facility consists of eight electric-motor-driven air
compressors configured in four trains, four 130-MW air-powered turbine generators,
onsite 230 kV substation, an underground compressed air storage cavern, and
miscellaneous aboveground support facilities.

Existing Conditions

The project would be located in unincorporated Kern County, approximately 4 miles
north of Rosamond, California. WRESC would be connected to the SCE Whirlwind
Substation.

Regulatory

Federal/Regional

e The North American Electric Reliability Council’s (NERC) Reliability Standards for the
bulk electric transmission systems of North America provide national policies,
standards, principles and guides to assure the adequacy and security of the electric
transmission system. NERC is the Electric Reliability Organization (ERO) for North
America, subject to oversight by the Federal Energy Regulatory Commission (FERC).
The NERC planning standards provide for system performance levels for both normal
and contingency conditions. With regard to power flow and stability simulations,
while these standards are similar to NERC and Western Electricity Coordinating
Council (WECC) planning standards, certain aspects of the NERC/WECC standards
are either more stringent or more specific than the NERC standards for transmission
system contingency performance. The NERC'’s planning standards apply not only to
interconnected system operation but to individual service areas as well (NERC 2024
and ongoing).

e NERC/WECC Planning Standards: The WECC Planning Standards are integrated with
the NERC Reliability Standards to provide the system performance standards used to
assess the reliability of the interconnected system. The first priority of the standards
is the uninterrupted continuity of service and the second priority is the preservation
of interconnected operation. Analysis of the WECC system is based to a large degree
upon Section I.A of the standards, NERC and WECC Planning Standards with Table |
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and WECC Disturbance-Performance Table and on Section 1.D, NERC and WECC
Standards for Voltage Support and Reactive Power. These standards require that the
results of power flow and stability simulations verify defined performance levels
including: allowable variations in thermal loading, voltage and frequency, and the
loss of load that could occur on systems during various disturbances (WECC 2014
and ongoing).

State

California Public Utilities Commission (CPUC) General Order 95 (GO-95), Rules for
Overhead Electric Line Construction, sets forth uniform requirements for the
construction of overhead lines. Compliance with this order ensures both adequate
service and the safety of both the public and the people who build, maintain, and
operate overhead electric lines.

CPUC General Order 128 (GO-128), Rules for Construction of Underground Electric
Supply and Communications Systems, sets forth uniform requirements and minimum
standards for underground supply systems to ensure adequate service and the
safety of both the public and the people who build, maintain, and operate
underground electric lines.

California Independent System Operator (California 1SO) Planning Standards also
provide standards and guidelines that assure the adequacy, security and reliability
during the planning process of the California 1SO’s electric transmission facilities.
The California ISO Planning Standards incorporate both NERC and WECC Planning
Standards. With regard to power flow and stability simulations, the California 1SO’s
Planning Standards are similar to those of the NERC and WECC and to the NERC
Planning Standards for transmission system contingency performance. However, the
California 1SO’s standards also provide additional requirements that are not found in
the NERC, WECC, or NERC planning standards. The California ISO standards apply
to all participating transmission owners that interconnect to both the California 1SO-
controlled transmission grid and to neighboring grids not operated by the California
ISO (California I1SO 2023a).

California 1SO and Federal Energy Regulatory Commission (FERC) electric tariffs
provide guidelines for the construction of all transmission additions and upgrades
(projects) within the California 1SO-controlled grid. The California 1SO also
determines the “need” for the proposed project where it will promote economic
efficiency and maintain system reliability. The California 1SO also determines the
cost responsibility of the proposed project and provides operational review for all
facilities that are to be connected to the California ISO grid (California 1SO 2024a).

General

National Electric Safety Code, 2023, provides electrical, mechanical, civil, and
structural requirements for overhead electric line construction and operation.
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Cumulative

The transmission system engineering analysis focuses on whether a proposed project
would meet required codes and standards. At all times, the transmission grid must
remain in compliance with reliability standards, whether one project or many projects
interconnect. Potential cumulative impacts on the transmission network are identified
through the California 1SO and utility generator interconnection process. In cases where
a significant number of proposed generation projects could affect a particular portion of
the transmission grid, the interconnecting utility or the California 1SO can study the
cluster of projects to identify the most efficient means to interconnect all of them.

4.3.2 Impacts

This analysis evaluates whether the proposed project’s interconnection conforms to all
LORS required for safe and reliable electric power transmission. Additionally, under
CEQA, the Energy Commission (CEC) must conduct an environmental review of the
“whole of the action,” which may include facilities not licensed by the CEC (Title 14,
California Code of Regulations, section 15378).

For the interconnection of either a proposed generating unit or transmission facility to
the grid, the interconnecting utility (SCE in this case) is responsible for ensuring the
grid’s reliability. To ensure grid reliability, SCE determines the transmission system
impacts of the proposed project and any mitigation measures needed to ensure system
conformance with utility reliability criteria, NERC planning standards, WECC reliability
criteria, and the California 1SO reliability criteria for potential impacts to their system.
California 1SO Queue Cluster 13 Phase | (Phase | Study Report), Phase 11
Interconnection Study Reports (Phase Il Study Report), and Generator Reassessment
Report from the California 1SO (Reassessment Report) are used to determine the
impacts of the proposed project on the transmission grid. CEC staff relies on these
studies and any review conducted by the SCE to determine the project’s effect on the
transmission grid and to identify whether downstream impacts or indirect project
impacts would require additional equipment or strategies to bring the transmission
network into compliance with applicable reliability standards.

The Interconnection Study Report analyze the grid both with and without the proposed
project, under conditions specified in the planning standards and reliability criteria. The
standards and criteria define the assumptions used in the study and establish the
thresholds through which grid reliability is determined. The studies must analyze the
impact of the project for the proposed first year of operation, and are thus based upon
a forecast of loads, generation, and transmission. Generation and transmission
forecasts are established by an interconnection queue. The studies are focused on
thermal overloads, voltage deviations, system stability (excessive oscillations in
generators and transmission system, voltage collapse, loss of loads, or cascading
outages), and short circuit duties. The Generator Reassessment Reports evaluate the
impacts on Network Upgrades previously identified in earlier interconnection studies due
to modifications that have occurred.

TRANSMISSION SYSTEM ENGINEERING
4.3-3



Willow Rock Energy Storage Center
Staff Assessment

If these studies show that the interconnection of the project could cause the grid to be
out of compliance with reliability standards, then the study will identify mitigation
alternatives or ways in which the grid could be brought into compliance with reliability
standards. If the mitigation identified by the California 1SO or interconnecting utility
includes transmission modifications or additions that require CEQA review, these
additions could be considered part of the “whole of the action,” in conjunction with the
proposed power plant. The CEC must then analyze the environmental impacts of these
modifications or additions.

Switchyards and Interconnection Facilities

The WRESC electrical power would be generated using four triple pressure condensing
turbine/generator trains with four air-powered turbine generators. Power would be
stepped up to 230 kV by generator step-up (13.8/230 kV) transformers rated at
105/140/175 MVA.

The project would include a 230 kV substation and power distribution center and an
approximately 19-mile-long, 230 kV single-circuit double-bundle conductor overhead
generator tie-line (gen-tie) and underground line segments.

The gen-tie line would be supported by 60 to 140 feet high steel poles with a span of
approximately 200 to 800 feet. The underground segment would cross the Los Angeles
Department of Water and Power (LADWP) high voltage transmission corridor and in
other locations where transmission corridor is congested with existing facilities. The
underground line segment would be constructed with an underground cable which runs
through a continuous underground duct bank.

The project substation is shown in Figure 1-1 of the WRESC Supplemental Application
for Certification. For each train, low sides of the three winding 13.8-230 kV transformer
rated at 105/140/175 MVA would tie into the 13.8 kV buses via a dedicated 4000
Ampere (A) breaker. High side of each train transformer would connect with the high
side of the generator 13.8/230 kV step-up transformer rated at 105/140/175 MVA via a
common bus. The 13.8 kV generator rated at 152.9 MVA with power factor of 0.85
would be connected to the generator step-up transformer via a disconnect switch and a
breaker through a 7000 A, 13.8 kV isolated phase bus duct. The same common bus
would tie into the substation via each train’s motor operated 230 kV disconnect switch
and a breaker rated at 2000 A.

A 230 kV generator tie-line would connect to the project’'s common tubular bus bar
where the project’s four trains connect to the SCE Whirlwind Substation via
approximately 19-mile-long gen-tie line. The Whirlwind Substation would need to install
a new 230 kV switchrack position to terminate the new gen-tie line. Power would be
delivered to the SCE transmission system from the Whirlwind Substation (ESHD 2024i:
TN 254806, WSP 2024aa: TN 259675).
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4.3.2.1 Methodology and Thresholds of Significance

The Phase Il Study Report (California 1SO 2021b: TN 247171) was performed in
November 2021 by California 1SO at the project owner’s request. The Reassessment
Report (California 1ISO 2022 TN: 256825) was performed in July 2022. The Phase Il
Study Report identify the transmission system impacts from the proposed WRESC
project in SCE’'s Queue Cluster 13 and determined mitigation measures needed to
ensure system conformance with utility reliability criteria, NERC planning standards,
WECC reliability criteria, and the California 1SO reliability criteria for potential impacts to
their system. The interconnection of the generator might impact the utility system and
result in incompliance with regulatory reliability requirements. The mitigation measures
to ensure this compliance can vary from as little as adjusting the operation of the
generator to new transmission lines. The Reassessment Report evaluated the impacts
on Network Upgrades previously identified in earlier interconnection studies due to
several modifications that have occurred. The Reassessment Report results may drive
the need for modifications to scope and/or cost allocation to the generating facility.

Detailed study assumptions are described in the Phase Il Interconnection Study Report.
The Power Flow study assessed the project’s impact on the thermal loading of the
transmission lines and equipment. The Transient Stability study and the Post-Transient
Voltages Stability study were conducted to determine whether the proposed project
would create any instability in the system following certain selected outages. The Short
Circuit study was conducted with all the transmission upgrades projects and the
Proposed project. The Short Circuit study is to determine if the interconnection could
overstress the existing substation facilities.

Thermal and voltage performance of the system was evaluated for base cases under
normal (PO), single element outage (P1, P2), and selected multiple element outages
(P3-P7).

Normal overloads are those that exceed 100 percent of normal facility rating under
Category PO normal conditions (no contingency). Normal overloads are identified in
deliverability assessment and reliability study power flow analyses in accordance with
Reliability Standard TPL-001-5. It is required that loading of all transmission system
facilities be within their normal ratings under the Category PO conditions.

Emergency overloads are those that exceed 100 percent of emergency ratings under
Category P1 to P7 contingency conditions. Emergency overloads are identified in the

deliverability assessment and reliability study power flow analyses in accordance with
Reliability Standards TPL-001-5. It is required that loading of all transmission system

facilities be within their emergency ratings under the Category P1 to P7 contingency

conditions.

All buses within the California 1ISO Controlled Grid that cannot meet the requirement in

Table 4.3-1 will be further investigated. Exceptions to this voltage standard granted by
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the California 1SO will be observed in the Phase Il Study (California 1SO 2021c: TN

247183).

TABLE 4.3-1 VOLTAGE CRITERIA

(Bus voltages are relative to the nominal bus voltages of the system under study)

Normal Conditions** Contingency Conditions Voltage
Voltage Level* (PO) (P1~P7) Deviation***
Vmin (P.U.) Vmax (P.U.) Vmin (P.U.) Vmin (P.U.) P1 and P3
< 200 kv 0.95 1.05 0.90 1.1 <8%
200 - 500 kv 0.95 1.05 0.90 1.1 <8%
> 500 kV 1.0 1.05 0.90 1.1 <8%

*Real-time operating system voltages in this area range from 520-535 kV for 500 kV systems and 225-
240 kV for 220 kV systems.

&&All 500 kV and 220/230 kV buses that cannot meet the requirements specified in Table C.1 based on
equipment limitations or operating procedures have filed for exemptions that can be found in Table 2-5 of
the California 1SO Planning Standards. The general Vmin and Vmax in this table apply to buses that do
not have equipment limitations or operating procedures that are specified otherwise.

*** This voltage deviation criterion is for load buses only.

What follows, excerpted from these study reports, constitute the methodology used and
identifies thresholds whereby the SCE determines if the proposed project impacts the
reliability of their network and if transmission upgrades are required. The study is
designed to determine financial responsibility for transmission upgrades required for the
mitigation of reliability impacts.

The Queue Cluster 13 Phase Il Interconnection Study Report, nine generation projects,
including the WRESC, totaling over 2215 MW were seeking interconnection into the
Northern area of the SCE transmission system.

The power flow study cases were developed from the California 1SO transmission
expansion base cases series representing the Year of 2025 load forecast both On-Peak
and Off-Peak conditions. The base cases included all California 1SO approved
transmission projects in the area that are not yet fully constructed and placed into
service, earlier queued Serial Group and cluster generation projects with associated
Network Upgrades regardless of in-service date and Remedial Action Schemes (RAS).

Due to project schedule delays, California ISO and SCE performed a Generator
Reassessment Report to the Cluster 13 Phase Il Interconnection Study Report Dated
July 29, 2022. The Reassessment did not identify any scope modification related to
power flow or deliverability that impact the proposed project (Reassessment report

page 5).

The Phase Il Interconnection Study consists of two major assessments: Power Flow
Reliability Assessment and Deliverability Assessment.
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Power Flow Reliability Assessment

The Power Flow Reliability Assessment included both discharging and charging analysis.
The discharging analysis included:

e Steady State Power Flow Analyses
e Power Factor Evaluation

e Transient Stability Evaluation

e Post-Transient Stability Analyses

e Short Circuit Duty Analyses

Deliverability Assessment

The Deliverability Assessment consists of On-Peak Deliverability Assessment and Off-
Peak Deliverability Assessments to identify network upgrades required for the proposed
project. No Delivery Network Upgrades would be required for the WRESC (California
ISO 2021b: TN 247171).

4.3.2.2 Direct and Indirect Impacts

A: Reliability Assessment

Discharging Analysis

Steady State Power Flow Study Results

The Steady State analysis showed that the interconnection queue cluster including the
proposed project would overload the following transmission facilities:

Thermal Overloads Under Normal Conditions (N-0):
o Whirlwind 500/220 kV No.1 and No.3 and No.4 AA Transformer Bank.

Under Single Contingency with Congestion Management Conditions (N-1):
Single Contingency with Congestion Management

e Whirlwind 500/220 kV No.1 AA Transformer Bank under the loss of the Whirlwind
500/220 kV No.3 or No. 4 AA Transformer Bank.

e Whirlwind 500/220 kV No.3 AA Transformer Bank under the loss of the Whirlwind
500/220 kV No.1 or No. 4AA Transformer Bank.

e Whirlwind 500/220 kV No.4 AA Transformer Bank under the loss of the Whirlwind
500/220 kV No.1 or No. 3AA Transformer Bank.
Under Multiple Contingency with Congestion Management Conditions (N-2):

e Antelope-Vincent No.1 500 kV Transmission Line under loss of Antelope-Vincent
No.2 and Vincent-Whirlwind 500 kV Transmission Lines.
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e Antelope-Vincent No.2 500 kV Transmission Line under loss of Antelope-Vincent
No.1 and Vincent-Whirlwind 500 kV Transmission Lines.

e Antelope-Whirlwind 500 kV Transmission Line under loss of Whirlwind-Vincent and
Whirlwind-Midway 500 kV Transmission Lines.

e Mesa-Vincent 500 kV Transmission Line under loss of Lugo-Vincent No.1 and No.2
500 kV Transmission Lines
Required Mitigation

To bring the SCE system into compliance with reliability standards after the
interconnection of the project, the following transmission upgrades are required.

a. Participate in the proposed Tehachapi Centralized Remedial Action Schemes (CRAS)
to trip generation under the following outages:

e Under loss of Antelope-Vincent No.2 and Vincent-Whirlwind 500 kV Transmission
Lines.

e Under loss of Antelope-Vincent No.1 and Vincent-Whirlwind 500 kV Transmission
Lines.

e Under loss of Whirlwind-Vincent and Whirlwind-Midway 500 kV Transmission
Lines.

b. Participate in the proposed Whirlwind CRAS to trip generation under the following
outages:

e Under the loss of the Whirlwind 500/220 kV No.1 AA Transformer Bank.
e Under the loss of the Whirlwind 500/220 kV No.3 AA Transformer Bank.
e Under the loss of the Whirlwind 500/220 kV No.4 AA Transformer Bank.

c. Participate in the proposed New South of Vincent CRAS to trip generation under the
following outages:

e Under the loss of the Lugo-Vincent No.1 and No.2 500 kV Transmission Lines.

Power Factor Evaluation Results

The proposed generator for WRESC is designed to operate within a range of 0.85
lagging to 0.95 leading. The WRESC would be required to operate between a power
factor of 0.9 lagging and 0.95 leading at generator terminals in accordance with the
California 1SO power factor requirements.

Transient Stability Results

The Generating Facility Performance and the System Performance analysis indicated
that the projects would not cause transmission instabilities.
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Post-Transient Stability Results

With all the transmission upgrades, use of the identified RAS/CRAS, and assuming all
the proposed projects meet the power factor requirements, the post-transient study are
acceptable.

Short Circuit Study Results and Mitigations

Short Circuit studies were conducted to determine the degree to which the addition of
the projects in SCE’s queue, including the proposed WRESC project, and all necessary
transmission upgrades increases fault duties at SCE’s substations, adjacent utility
substations, and other 230 kV and 500 kV busses within the study area.

e The study indicated the WRESC would contribute to short circuit duty issues and be
responsible for funding its share of the following short circuit duty mitigation.Pardee
Substation short circuit duty mitigation as identified and included in the executed
Large Generator Interconnection Agreement (LGIA).

The following are Conditionally Assigned Network Upgrades (CANUs) which are not
currently the cost responsibility of the WRESC but could become the responsibility of
the project at a later date with WRESC funding its share of the Network Upgrade:

e Midway Substation 500 kV circuit breakers CB 712, CB 722, CB 822 (California 1SO
2022: TN 256825).

e The Vincent 500 kV Substation short circuit duty upgrade would still be needed,
however the Vincent 500 kV SCD mitigation was recently identified in SCE’s 2021
Annual Transmission Reliability Assessment and as such, conditionally assigned
Network upgrade are no longer applicable to WRESC (California 1SO 2022: TN
256825).

Charging Analysis:
The Phase Il Study Report indicated that there would not be adverse impact to the

transmission system with the addition of the proposed project.

B: Deliverability Assessment

No Delivery Network Upgrades would be required for the WRESC (California 1SO 2021b:
TN 247171).

4.3.2.3 Cumulative Impacts

The Phase Il Study Report and the Reassessment Report modeled nine generation
projects, including the WRESC, totaling over 2215 MW. Both Reports identified the
transmission cumulative impacts to the SCE transmission system.

4.3.3 Applicable LORS and Project Conformance

Table 4.3-1 contains CEC staff's determination of conformance with applicable
general, local, state and federal/regional LORS, including any proposed Conditions of
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Certification (COC) to ensure the project would comply with LORS. As shown in this
table, staff concludes that with implementation of specific COCs, the proposed project
would be consistent with all applicable LORS. The subsection at the end of this section,
“Proposed Conditions of Certification,” contains the full text of the referenced COCs.

TABLE 4.3-1 CONFORMANCE WITH APPLICABLE LORS

Applicable LORS

| Conformance and Basis For Determination

Federal/Regional

Federal Energy Regulatory Commission (FERC)
/North American Electric Reliability Council
(NERC)

Yes. The proposed interconnection facilities
would comply with Federal/Regional regulations.
COCs TSE-5 would require the submittal of any
updates to the LGIA at least 30 days prior to the
start of construction of transmission facilities.

NERC/WECC Planning Standards: The Western
Electricity Coordinating Council (WECC) Planning
Standards

Yes. The proposed interconnection facilities
would comply with Federal/Regional regulations.
COC TSE-5 would require the submittal of any
updates to the LGIA at least 30 days prior to the
start of construction of transmission facilities.

State

California Public Utilities Commission (CPUC)
General Order 95 (GO-95)

Yes. The proposed overhead collector lines and
gen-tie line would comply with CPUC GO-95.
Compliance with COC TSE-4 requires power plant
switchyard, outlet line, and termination
compliance with GO-95.

CPUC General Order 128 (GO-128)

Yes. The proposed underground collector lines
would comply with CPUC GO-128. Compliance
with COC TSE-4 requires power plant switchyard,
outlet line, and termination compliance with GO-
128.

California 1SO Planning

Yes. The proposed interconnection of the project
would comply with California ISO planning
standards. Conditions of Certification (COC) TSE-
5 would require the submittal of any updates to
the LGIA at least 30 days prior to the start of
construction of transmission facilities.

General
National Electric Safety Code 2023 Yes. The proposed overhead collector lines,
(NESC) underground collector lines, and gen-tie line

would comply with NESC. Compliance with COC
TSE-4 requires power plant switchyard, outlet
line, and termination compliance with NESC.

4.3.4 Comments and Responses on the Preliminary Staff

Assessment

Public comments on the Transmission System Engineering Preliminary Staff Assessment
(PSA) were provided by the applicant via WSP USA Inc. (TN 264316). All suggested
edits were incorporated into the Final Staff Assessment (FSA).
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4.3.5 Conclusions and Recommendations

As discussed above, with implementation of the proposed TSE COCs, the project would
be reliably and safely interconnected to the transmission grid. CEC staff recommends
adopting the COCs as detailed in subsection “4.3.6 Proposed Conditions of Certification”
below.

4.3.6 Proposed Conditions of Certification

The following proposed COCs include measures to ensure project conformance with
applicable LORS and that the WRESC is reliably and safely interconnected to the SCE
transmission grid.

TSE-1 The project owner shall furnish to the Compliance Project Manager (CPM) and to
the Delegate Chief Building Official (DCBO) a schedule of transmission facility
design submittals, a Master Drawing List, a Master Specifications List, and a
Major Equipment and Structure List. The schedule shall contain a description and
list of proposed submittal packages for design, calculations, and specifications for
major structures and equipment. To facilitate audits by CEC staff, the project
owner shall provide designated packages to the CPM when requested.

Verification: Prior to the start of construction of the transmission lines, gen-tie lines,
or related structures and facilities, the project owner shall submit the schedule, a
Master Drawing List, and a Master Specifications List to the DCBO and to the
CPM. The schedule shall contain a description and list of proposed submittal
packages for design, calculations, and specifications for major structures and
equipment (see a list of major equipment in Table 1: Major Equipment List
below). Additions and deletions shall be made to the table only with CPM and
DCBO approval. The project owner shall provide schedule updates in the Monthly
Compliance Report.

TABLE 1 MAJOR EQUIPMENT LIST
Breakers

Step-up transformer
Switchyard
Busses

Surge arrestors

Disconnects

Take-off facilities
Electrical control building
Switchyard control building

Transmission pole/tower
Grounding system

TSE-2 Before the start of construction, the project owner shall assign to the project an
electrical engineer and at least one of each of the following:
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a. a civil engineer;

b. a geotechnical engineer or a civil engineer experienced and knowledgeable in
the practice of soils engineering;

c. a design engineer who is either a structural engineer or a civil engineer and
fully competent and proficient in the design of power plant structures and
equipment supports; or

d. a mechanical engineer (Business and Professions Code Sections 6704 et seq.
require state registration to practice as either a civil engineer or a structural
engineer in California).

The tasks performed by the civil, geotechnical, mechanical, electrical, or design
engineers may be divided between two or more engineers as long as each
engineer is responsible for a particular segment of the project, e.g., proposed
earthwork, civil structures, power plant structures, or equipment support. No
segment of the project shall have more than one responsible engineer. The
transmission line may be the responsibility of a separate California registered
electrical engineer. The civil, geotechnical, or civil and design engineer, assigned
as required by Facility Design COC GEN-5, may be responsible for design and
review of the TSE facilities.

The project owner shall submit to the DCBO, for review and approval, the
names, qualifications, and registration numbers of all engineers assigned to the
project. If any one of the designated engineers is subsequently reassigned or
replaced, the project owner shall submit the name, qualifications, and
registration number of the newly assigned engineer to the DCBO for review and
approval. The project owner shall notify the CPM of the DCBO’s approval of the
new engineer. This engineer shall be authorized to halt earth work and require
changes; if site conditions are unsafe or do not conform with the predicted
conditions used as the basis for design of earth work or foundations.

The electrical engineer shall:

1. be responsible for the electrical design of the power plant switchyard, outlet,
and termination facilities; and

2. sign and stamp electrical design drawings, plans, specifications, and
calculations.

Verification: Prior to the start of rough grading, the project owner shall submit to the
DCBO for review and approval, the names, qualifications, and registration
numbers of all the responsible engineers assigned to the project. The project
owner shall notify the CPM of the DCBO’s approvals of the engineers within five
days of the approval.

If the designated responsible engineer is subsequently reassigned or replaced,
the project owner has five days in which to submit the name, qualifications, and
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registration number of the newly assigned engineer to the DCBO for review and
approval. The project owner shall notify the CPM of the DCBQO’s approval of the
new engineer within five days of the approval.

TSE-3 If any discrepancy in design and/or construction is discovered in any engineering
work that has undergone DCBO design review and approval, the project owner
shall document the discrepancy and recommend corrective action. The
discrepancy documentation shall become a controlled document and shall be
submitted to the DCBO for review and approval and refer to this condition of
certification.

Verification: The project owner shall submit a copy of the DCBO’s approval or
disapproval of any corrective action taken to resolve a discrepancy to the CPM
within 15 days of receipt. If disapproved, the project owner shall advise the CPM,
within five days, the reason for the disapproval, along with the revised corrective
action required to obtain the DCBO’s approval.

TSE-4 For the power plant switchyard, outlet line and termination, the project owner
shall not begin any construction until plans for that increment of construction
have been approved by the DCBO. These plans, together with design changes
and design change notices, shall remain on the site for one year after completion
of construction. The project owner shall request that the DCBO inspect the
installation to ensure compliance with the requirements of applicable LORS. The
following activities shall be reported in the monthly compliance report:

a. receipt or delay of major electrical equipment (Table 1 of TSE-1);
b. testing or energization of major electrical equipment; and

c. the number of electrical drawings approved, submitted for approval, and still
to be submitted.

Verification: Prior to the start of each increment of construction, the project owner
shall submit to the DCBO for review and approval the final design plans,
specifications and calculations for equipment and systems of the power plant
switchyard, and outlet line and termination, including a copy of the signed and
stamped statement from the responsible electrical engineer verifying compliance
with all applicable LORS, and send the CPM a copy of the transmittal letter in the
next monthly compliance report.

TSE-5 The project owner shall ensure that the design, construction, and operation of
the proposed transmission lines, generator tie-lines, or related structures and
facilities will conform to all applicable LORS, and the requirements listed below.
The project owner shall submit the required number of copies of the design
drawings and calculations, as determined by the DCBO. Once approved, the
project owner shall inform the CPM and DCBO of any anticipated changes to the
design and shall submit a detailed description of the proposed change and
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complete engineering, environmental, and economic rationale for the change to
the CPM and DCBO for review and approval.

a. The power plant outlet line shall meet or exceed the electrical, mechanical,
civil, and structural requirements of CPUC General Order 95 or National
Electric Safety Code (NESC); Title 8 of the California Code of Regulations
(Title 8); Articles 35, 36 and 37 of the High Voltage Electric Safety Orders,
National Electric Code (NEC) and related industry standards.

b. Breakers and busses in the power plant switchyard and other switchyards,
where applicable, shall be sized to comply with a short-circuit analysis.

c. Outlet line crossings and line parallels with transmission and distribution
facilities shall be coordinated with the transmission line owner and comply
with the owner’s standards.

d. The project conductors shall be sized to accommodate the full output of the
project.

e. Termination facilities shall comply with applicable SCE interconnection
standards.

f. The project owner shall provide to the CPM:
i. The Special Protection System sequencing and timing if applicable,

ii. A letter stating that the mitigation measures or projects selected by the
transmission owners for each reliability criteria violation, for which the
project is responsible, are acceptable, if applicable,

iii. Any updates to the executed LGIA signed by the SCE and the project
owner.

iv. Approval from LADWP indicating that the WRESC gen-tie line underground
section can be built in the LADWP transmission corridor.

Verification: Prior to the start of construction or start of modification of transmission
lines, gen-tie lines, or related structures and facilities, the project owner shall
submit to the DCBO for approval:

a. Design drawings, specifications, and calculations conforming with CPUC
General Order 95 or National Electric Safety Code (NESC); Title 8 of the
California Code of Regulations (Title 8); Articles 35, 36 and 37 of the High
Voltage Electric Safety Orders, National Electric Code (NEC) and related
industry standards, for the poles/towers, foundations, anchor bolts,
conductors, grounding systems, and major switchyard equipment.

b. For each element of the transmission facilities identified above, the submittal
package to the DCBO shall contain the design criteria, a discussion of the
calculation method(s), a sample calculation based on “worst case conditions™
and a statement signed and sealed by the registered engineer in responsible
charge, or other acceptable alternative verification, that the transmission

TRANSMISSION SYSTEM ENGINEERING
4.3-14



Willow Rock Energy Storage Center
Staff Assessment

element(s) will conform with CPUC General Order 95 or National Electric
Safety Code (NESC); Title 8 of the California Code of Regulations (Title 8);
Articles 35, 36 and 37 of the High Voltage Electric Safety Orders, California
ISO standards, National Electric Code (NEC), and related industry standards.

Electrical one-line diagrams signed and sealed by the registered professional
electrical engineer in charge, a route map, and an engineering description of
the equipment and configurations covered by requirements COC TSE-5 a)
through f).

Generator Special Facilities Agreement shall be provided concurrently to the
CPM and DCBO. Substitution of equipment and substation configurations shall
be identified and justified by the project owner for DCBO and CPM approval.

Any changes or updates to the executed LGIA signed by the SCE and the
project owner.

Prior to the start of construction of any project modification requiring
approval of the SCE, provide the interconnection approval to the CPM.
Interconnectional approval for modification of existing facilities can be in the
form of an approved Material Modification or approval of the proposed
changes to project and the existing interconnection facilities. Within 15 days
after cessation of construction the project owner shall provide a statement to
the CPM from the registered engineer in responsible charge (signed and
sealed) that the switchyard and transmission facilities conform to the above
listed requirements.

A signed letter from LADWP indicated that the construction of the
underground WRESC gen-tie line in the LADWP transmission corridor is
acceptable.

TSE-6 The project owner shall be responsible for the inspection of the transmission
lines, generator tie-lines, or related structures and facilities during and after
project construction, and any subsequent CPM and DCBO approved changes
thereto, to ensure conformance with CPUC GO-95 or NESC, Title 8, CCR, Articles
35, 36 and 37 of the, “High Voltage Electric Safety Orders”, applicable
interconnection standards, NEC and related industry standards. In case of non-
conformance, the project owner shall inform the CPM and DCBO in writing,
within 10 days of discovering such non-conformance and describe the corrective
actions to be taken.

Verification: Within 90 days after first synchronization of the project, the project
owner shall transmit to the CPM and DCBO:

a.

“As built” engineering description(s) and one-line drawings of the electrical
portion of the facilities signed and sealed by the registered electrical engineer
in responsible charge. A statement attesting to conformance with CPUC GO-
95 or NESC, Title 8, California Code of Regulations, Articles 35, 36 and 37 of
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the “High Voltage Electric Safety Orders”, and applicable interconnection
standards, NEC, related industry standards.

b. An “as built” engineering description of the mechanical, structural, and civil
portion of the transmission lines, generator tie-lines, or related structures and
facilities signed and sealed by the registered engineer in responsible charge
or acceptable alternative verification. “As built” drawings of the electrical,
mechanical, structural, and civil portion of the transmission facilities shall be
maintained at the power plant and made available, if requested, for CPM
audit as set forth in the “Compliance Monitoring Plan”.

4.3.7 References

California 1SO 2023a — California 1SO Grid Planning Standards, February 2, 2023,
ongoing.

California 1SO 2024a — California 1SO, Fifth Replacement FERC Electric Tariff, January 1,
2024, ongoing.

California 1SO 2021a — California 1SO (TN 247170). Queue Cluster 13 Phase Il —
Attachment 1, filed on October 13, 2022. Confidential Report on File.

California 1SO 2021b — California 1SO (TN 247171). Appendix A-Q1782 Queue Cluster
13 Phase I, filed on October 13, 2022. Confidential Report on File.

California 1SO 2021c — California 1SO (TN 247183). Queue Cluster 13 Phase Il
Interconnection Study Report, SCE Northern Area Report, filed on October 13,
2022. Confidential Report on File.

California 1SO 2022 — California 1SO (TN 256825). 2022 Generator Reassessment
Report for Q1782 Gem Energy Storage, filed on May 2, 2024. Confidential Report
on File.

California Public Utilities Commission (CPUC) General Order 95 (GO-95), Rules for
Overhead Electric Line Construction, revised January 15, 2020, ongoing.

California Public Utilities Commission (CPUC) General Order 128 (GO-128), Rules for
Construction of Underground Electric Supply and Communications Systems,
revised January 2006, ongoing.

ESHD 2024i — Ellison Schneider Harris & Donlan LLP (TN 254806). Willow Rock Energy
Storage Center SAFC, Volume 1, Part A, dated March 1, 2024. Accessed online
at: https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=21-AFC-02

NERC (North American Electric Reliability Council) 2024 Reliability Standards for the
Bulk Electric Systems of North America, Updated January 1, 2024 and ongoing.

WECC (Western Electricity Coordinating Council) ongoing, WECC Regional Reliability
Standards, ongoing.
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WSP 2024aa — Williams Sale Partnership (TN 259675). Willow Rock Data Request Set 3
Response, dated October 23, 2024. Accessed online at:
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=21-AFC-02

WSP 2024cc — Williams Sale Partnership (TN 260808). Willow Rock Data Request Set 5
Response, dated December 23, 2024. Accessed online at:
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=21-AFC-02

4.3.8 Definition of Terms

ACSR Aluminum conductor steel-reinforced

Ampacity Current-carrying capacity, expressed in amperes, of a conductor at
specified ambient conditions, at which damage to the conductor is
nonexistent or deemed acceptable based on economic, safety, and
reliability considerations

Ampere The unit of current flowing in a conductor
Bus Conductors that serve as a common connection for two or more circuits

Conductor  The part of the transmission line (the wire) that carries the current.

Congestion Management

A scheduling protocol that ensures dispatched generation and
transmission loading (imports) will not violate criteria

Double Contingency

Also known as emergency or N-2 condition, occurs when a forced outage
of two system elements occurs -- usually (but not exclusively) caused by
one single event. Examples of an N-2 contingency include loss of two
transmission circuits on single tower line or loss of two elements
connected by a common circuit breaker due to the failure of that common
breaker

Emergency Overload

See Single Contingency condition. This is also called an N-1.

Kcmil or KCM

Thousand circular mil. A unit of the conductor’s cross sectional area; when
divided by 1,273, the area in square inches is obtained.

Kilovolt (kV)

A unit of potential difference, or voltage, between two conductors of a
circuit, or between a conductor and the ground
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Loop An electrical cul de sac. A transmission configuration that interrupts an
existing circuit, diverts it to another connection, and returns it back to the
interrupted circuit, thus forming a loop or cul de sac

Megavar One megavolt ampere reactive

Megavars Mega-volt-ampere-reactive. One million volt-ampere-reactive. Reactive
power is generally associated with the reactive nature of motor loads that
must be fed by generation units in the system

Megavolt Ampere (MVA)

A unit of apparent power, equals the product of the line voltage in

kilovolts, current in amperes, the square root of 3, divided by 1,000
Megawatt (MW)

A unit of power equivalent to 1,341 horsepower

N-0 Condition

See Normal Operation/Normal Overload, below

Normal Operation/ Normal Overload (N-0)

When all customers receive the power they are entitled to without
interruption and at steady voltage, and no element of the transmission
system is loaded beyond its continuous rating

N-1 Condition

See Single Contingency, below

N-2 Condition
See Double Contingency, above

Outlet Transmission facilities (circuit, transformer, circuit breaker, etc.) linking
generation facilities with the main grid

Power Flow Analysis

A power flow analysis is a forward-looking computer simulation of
essentially all generation and transmission system facilities that identifies
overloaded circuits, transformers, and other equipment and system
voltage levels

Reactive Power

Reactive power is generally associated with the reactive nature of motor
loads that must be fed by generation units in the system. An adequate
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supply of reactive power is required to maintain voltage levels in the
system
Remedial Action Scheme
A remedial action scheme is an automatic control provision that, as one
example, will trip a selected generating unit when a circuit overloads
Single Contingency
Also known as emergency or N-1 condition, occurs when one major
transmission element (circuit, transformer, circuit breaker, etc.) or one
generator is out of service
Special Protection Scheme/System

Detects a transmission outage (either a single or credible multiple
contingency) or an overloaded transmission facility and then trips or runs
back generation output to avoid potential overloaded facilities or other
criteria violations

Switchyard
A power plant switchyard is an integral part of a power plant that is used
as an outlet for one or more electric generators

Thermal Rating See ampacity

TSE Transmission System Engineering
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4.4 Worker Safety and Fire Protection

Testimony of Alvin J. Greenberg

4.4.1 Setting

Existing Conditions

The Willow Rock Energy Storage Center (WRESC, or Willow Rock) would be on
approximately 88.6 acres of private land immediately north of Dawn Road and between
State Route (SR) 14 and Sierra Highway within unincorporated, southeastern Kern
County, California. The WRESC would use Hydrostor, Inc.’s (Hydrostor’s) proprietary,
advanced compressed air energy storage (A-CAES) technology. Energy stored at the
WRESC would be delivered to Southern California Edison’s (SCE) Whirlwind Substation
southwest of the WRESC at the intersection of 170th Street W and Rosamond
Boulevard, via a new approximately 19-mile 230-kilovolt (kV) generation-tie (gen-tie)
line. The WRESC would be capable of operating on a 24-hour basis, 365 days a year
with an approximate 50-year lifespan.

The project site would be served by the Kern County Fire Department (KCFD). The
project would be served first by Station 15, staffed by permanently employed fire
fighters, in the community of Rosamond (~4.4 miles South at 3219 35th St W) with a
response time of 8 minutes. The KCFD has stated that if the project were to be
approved and built, the current firefighter staffing at the stations that would respond to
a fire or EMS need at the WRESC are up to current standards and requests only that
KCFD staff participate in facility familiarization visits to site prior to event. However,
hazardous materials spill response would at first be covered by stations 15, 14, and 12
at only the first responder level until the Hazmat Unit from Fire Station 65 responds
from Bakersfield in 90 minutes. Rescue is discussed below.

The California Department of Forestry and Fire Protection (CAL FIRE) has not assigned
a Fire Hazard Severity Zone (FHSZ) rating for the area encompassing the WRESC and
the gen-tie line (ESHD 2024h). The WRESC site does not fall within a State
Responsibility Area (SRA). For further information please refer to Section 5.7,
Hazards, Hazardous Materials, and Wildfire.

Regulatory

Worker safety and fire protection are regulated through laws, ordinances, regulations,
and standards (LORS), at the federal, state, and local levels. Workers at an energy
facility operate equipment and handle hazardous materials and may face hazards that
can result in accidents and serious injury. Protective measures are employed to
eliminate or reduce these hazards or to minimize the risk through special training,
protective equipment, and procedural controls.
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Federal

Occupational Safety and Health Act. The Department of Labor, Occupational Safety
and Health Administration (OSHA) has adopted regulations (Title 29, Code of Federal
Regulations, Section 1910.95) designed to protect workers. Employers are required to
monitor worker exposure to listed hazardous substances and notify workers of
exposure. The regulations specify requirements for employee training, availability of
safety equipment, accident-prevention programs, and hazardous substance exposure
warnings. These sections contain requirements to protect worker health and safety in
the general industry and construction industry. These regulations also address
requirements to protect workers in emergency situations. They are designed primarily
to protect worker health but also contain requirements that affect general workplace
safety. The California regulations contained in Title 8 (California equivalent of 29 CFR)
are generally more stringent than those contained in Title 29. The administering
agencies for the above authority are Federal and State OSHA and Cal OSHA,
respectively. As required by 29 CFR 1910, an employer must have an Emergency Action
Plan whenever an OSHA standard in Part 1910 requires one. The Emergency Action
Plan must be in writing, kept in the workplace, and available to employees for review,
unless there are 10 or fewer employees. The Emergency Action Plan must contain
procedures for reporting, procedures for emergency evacuation, procedures for
employees who remain for critical plant operations, procedures to account for
employees following evacuation, procedures if rescue and medical duties are required,
and identified persons who can provide more information to employees. Additionally, 29
CFR subpart S, sections 800 and 803 address underground construction and working in
compressed air environments.

National Institute of Occupational Safety and Health (NIOSH). NIOSH was
established by the Occupational Safety and Health Act of 1970. NIOSH studies worker
health and safety and develops safe work practices, testing protocols, and makes
recommendations to OSHA to continually improve workplace practices.

Mine Safety and Health Administration (MSHA). The U.S. Department of Labor's
MSHA works to prevent death, illness, and injury from mining and promote safe and
healthful workplaces for U.S. miners. MSHA carries out the provisions of the Federal
Mine Safety and Health Act of 1977 (Mine Act) as amended by the Mine Improvement
and New Emergency Response (MINER) Act of 2006. The agency develops and enforces
safety and health rules for all U.S. mines regardless of size, number of employees,
commodity mined, or method of extraction. MSHA also provides technical, educational
and other types of assistance to mine operators. MSHA works cooperatively with
industry, labor, and other federal and state agencies to improve safety and health
conditions for all miners in the United States. Regulations applicable to this project can
be found in the section discussing safety and health standards at underground metal
and nonmetal mines (CFR-2024).

WORKER SAFETY AND FIRE PROTECTION
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Bureau of Alcohol Tobacco Firearms and Explosives (ATF). ATF is a law
enforcement agency in the United States’ Department of Justice that protects the
communities from violent criminals, criminal organizations, the illegal use and trafficking
of firearms, the illegal use and storage of explosives, acts of arson and bombings, acts
of terrorism, and the illegal diversion of alcohol and tobacco products. ATF partners
with communities, industries, law enforcement, and public safety agencies to safeguard
the public we serve through information sharing, training, research, and use of
technology.

Federal Aviation Administration (FAA). The Federal Aviation Administration
regulates aviation in the United States including structures that might intrude into air
space including standards for marking and lighting of potential obstructions.

State

California Occupational Safety and Health Administration (Cal OSHA). Cal
OSHA is the primary agency responsible for worker safety related to the handling and
use of chemicals in the workplace. Cal OSHA standards are generally more stringent
than federal regulations. Employers are required to monitor worker exposure to listed
hazardous substances and notify workers of exposure (Cal. Code Regs., tit. 8, 88 337-
340). The regulations specify requirements for employee training, availability of safety
equipment, accident-prevention programs, and hazardous substance exposure
warnings. It also includes the Construction Safety Orders (CCR tit. 8, 88 1500-1962)
and the General Industry Safety Orders (Cal. Code Regs., tit. 8, 8§ 3200-

6184). California Code of Regulations, title 8, section 7083 requires that a mine rescue
station is required if more than more than fifty employees work underground at any one
time. Additionally, Cal. Code Regs., tit. 8, 88 8403 — 8568 Tunnel Safety Orders
including Cal Codes Regs., title 8, § 8495 addressing Hoisting Equipment and Systems
and Cal. Code Regs., tit. 8, 8 7091 of the Mine Safety Orders addressing radioactive [in
this case radon] protection by following the radiation standards of the Mine Safety and
Health Administration for Metal and Non-Metallic Underground Mines, published July 31,
1969, February 25, 1970, and December 8, 1970, will govern worker safety when
excavating the underground cavern.

California Fire Code (CFC). California Health and Safety Code Sections 13145 and
13146 also require that every city, county, or city and county fire department or district
providing fire protection services to enforce building standards adopted by the State
Fire Marshal and other regulations of the State Fire Marshal.

California Health and Safety Code, Sections 25500-25541. The California Health
and Safety Code, Sections 25500 through 25541 requires local governments to regulate
local business storage of hazardous materials in excess of certain quantities. The law
also requires that entities storing hazardous materials be prepared to respond to
releases. Those using and storing hazardous materials are required to submit an HMBP
to their local Certified Unified Program Agency (CUPA) and to report releases to their
CUPA and the State Office of Emergency Services.
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Hazardous Materials Business Plan. The designated CUPA for the project is the
Kern County Public Health Environmental Health Division (Kern County Environmental
Health). The Hazardous Materials Business Plan fulfills the requirements of the
California Health and Safety Code, Sections 2550, et seq., and the related regulations of
California Code of Regulations, title 19 sections 2620 et seq.

State Mining and Geology Board. The State Mining and Geology Board (SMGB)
serves as a regulatory, policy, and appeals body representing the State's interests in the
reclamation of mined lands, geology, geologic and seismologic hazards, and

the conservation of mineral resources.

California Public Utilities Commission (CPUC). General Order 95: Rules For
Overhead Electric Line Construction.

Porter-Cologne Water Quality Act. This state law provides a comprehensive water
guality management system for the protection of California waters. The act designates
the SWRCB as the ultimate authority over State water rights and water quality policy
and also established nine RWQCBs to oversee water quality on a day-to-day basis at the
local and regional level. The RWQCBs have the responsibility of granting NPDES permits
and setting waste discharge requirements for stormwater runoff from construction sites.

Local

Kern County Code of Ordinances. The KCFD follows the 2024 California Fire Code
(CFC) to implement local fire protection and emergency services. The CFC is based on
the 2021 International Fire Code (IFC) with amendments that became effective July
2024.

Noise Control — Chapter 8.36. To regulate noise levels to protect public health,
welfare, and safety and warn of the hazards of excessive noise.

Fire Code — Chapter 17.32. The County Code adopts the California Fire Code with
specific revisions.

Electrical Code — Chapter 17.24. The County Code adopts the California Electrical
Code with specific revisions.

Kern County General Plan. California Senate Bill 271 and Assembly Bill 2038 required
that counties and cities adopt General Plan policies regarding natural hazards. The
County of Kern’s General Plan provides direction and resources intended to mitigate
death, injuries, and environmental and economic damage. The Kern County General
Plan contains several policies that are applicable to worker health and safety, including,
but not limited to:

¢ Noise Element -- sections 3.1-3.2

WORKER SAFETY AND FIRE PROTECTION
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e Safety Element -- sections 4.1-4.10. (4.6 Wildland and Urban Fire, 4.7 Kern County
Emergency Plan, 4.9 Hazardous Materials)

Cumulative

Staff reviewed the potential for the construction and operation of project combined with
existing industrial facilities and expected new energy facilities in the vicinity to result in
impacts on the fire and emergency service capabilities, and in particular rescue, of the
KCFD (see Appendix A, Table A-1 of this Staff Assessment for the complete list,
descriptions, and status of these projects). Staff identified 37 projects within 8.1 miles
of the proposed project that could cause a cumulative impact to the KCFD regarding its
ability to properly respond to fire, rescue, and EMS emergencies.

Of those projects, staff did not find a single below ground mining or excavation project
that could impact on the KCFD’s rescue services. All 37 projects, however, could pose
an impact on fire and EMS services. Kern County Planning Department noted in a letter
(KCPNRD 2024) that “Kern County is the site of over 100 mining operations including
the largest open pit Borates mine in California (Rio Tinto, US Borax), the last hard rock
gold and silver mine (Golden Queen Soledad Mine,) as well as three of the largest
aggregate and concrete operations in California.”

4.4.2 Impacts

Worker safety and fire protection are regulated through laws, ordinances, regulations,
and standards (LORS), at the federal, state, and local levels. Workers at the proposed
facility would operate equipment and handle hazardous materials and may face hazards
that can result in accidents and serious injury. Protective measures are employed to
eliminate or reduce these hazards or to minimize the risk through special training,
protective equipment, and procedural controls.

The purpose of this Staff Assessment (SA) is to assess whether the worker safety and
fire protection measures proposed by the applicant are adequate to:

e comply with applicable safety LORS;

e protect the workers during construction, commissioning, and operation of the
facility;

e protect against fire; and
e provide adequate emergency response procedures.

Worker Safety

Industrial environments are potentially dangerous during construction, commissioning,
operation, and decommissioning of facilities. Workers at the proposed project would be
exposed to underground hazards such as silica dust, increased levels of radiation, loud
noises, moving equipment, trenching/excavation accidents, electrical hazards, dust
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hazards, use of explosives, and confined space incidents when excavating 1.3 million
cubic yards of crushed rock extracted during construction of the cavern. The workers
could experience falls, trips, burns, lacerations, being struck by objects, and numerous
other potential injuries. Well-defined policies and procedures, training, and hazard
recognition and control at the facility are important to minimize such hazards and
protect workers. Compliance with applicable LORS would help ensure workers would be
adequately protected from health and safety hazards.

A Construction Health and Safety Program and an Operations Health and Safety
Program would be prepared by the applicant to minimize worker hazards during
construction and operation. California Energy Commission (CEC) staff uses the phrase
“Safety and Health Program” to refer to the measures that would be taken to ensure
compliance with the applicable LORS during the construction and operational phases of
the project.

Construction Safety and Health Program

The project encompasses construction and operation of an advanced compressed air
energy storage system which incorporates an underground cavern, approximately 186
transmission poles, a step-up substation, a gen-tie line and a utility switchyard. Workers
would be exposed to hazards including physical, chemical, biological and general
construction hazards.

The Supplemental Project Description described the systems that would be on the
surface area of the project site. Many of these would pose safety and health hazards to
workers and include the following key facilities:

e eight electric-motor-driven air compressors configured in four trains
e four air-powered turbine generators
e heat extraction and recovery main process heat exchangers

e thermal storage system using water, including up to six, 87.5-foot-diameter by 100-
foot-tall (maximum) hot-water spherical storage tanks and two 150-foot-diameter,
60-foot-tall cold-water storage tanks

e three air-cooled heat exchangers with evaporative mist system using excess
internally produced process water

e a —21.5-acre, 600-acre-foot capacity hydrostatically compensating surface reservoir
with liner and interlocking shape floating cover
e aboveground piping pipe racks and filter houses

e underground compressed air storage cavern (approximately 900,000 cubic yards
capacity)

e interconnecting conduits for movement of compressed air to and from the cavern
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e potential permanent aboveground architectural berm for onsite re-use of excavated
cavern rock

e onsite 230 kV substation with oil-filled transformers with 230/13.8 kV rating
e fire detection and fire monitoring systems
e firewater tank and fire suppression system

e one priary all-electric and one secondary diesel-fired 345-kilowatt (kW) (460
horsepower) emergency fire pump

e three diesel-fired up to 2.5 MW, 4.16 kV emergency backup power supply engines to
maintain critical loads in the event of a loss of power

e a combined office, control room, and maintenance building

The greatest hazard to workers would be the excavation of the underground cavern. As
the Supplemental Project Description states, “The cavern would be constructed by
conventional mining methods including drilling and controlled detonation. The cavern
layout will be designed to have a room and pillar or parallel gallery layout. The size and
shape of excavated openings will depend on the strength of the host rock and will be
finalized during detailed engineering” (ESHD 2024i).

Subsurface blasting would also occur and can be a particular dangerous operation for
workers during construction if not handled properly. The Centers for Disease Control
indicates that health hazards associated with blasting and the use of explosives include,
but are not limited to, lung, ear, or eye trauma; concussion; limb fracture or
amputation; burns; and asthma or other conditions caused by inhalation of dust,
smoke, or toxic fumes. Explosives would be stored on the surface and used exclusively
below the surface. The proposed project site is primarily underlain by quartz monzonite
which covers the extent of the proposed WRESC (ESHD 2024i, section 5.4 Geological
Hazards and Resources). Blasting would be required during excavation of the cavern
(ESHD 2024h, section 5.17 Worker Health and Safety).

Cavern excavation would occur on a 24-hour-per-day, 7-day-per-week basis until
complete. The following are the typical steps expected to occur:
1. Holes would be drilled into the working face.

2. Explosives would be loaded into these holes and are set off to break the rock into
muck (broken rock).

3. Diesel-powered load-haul-dump vehicles would haul the muck to the production
shaft, where it would be dumped into the loading elevator and brought to the
surface.

4. Any loose hanging rock would be removed from the roof and side walls.

5. Machines would install ground support (typically rock bolts and wire mesh) for the
newly exposed roof and sidewalls.
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6. A new working face would be marked by surveyors and the cycle is repeated.

It is expected that twice-daily cavern controlled detonations lasting a few seconds
would occur at the beginning of each shift. Shifts would be approximately 10 to 12
hours with no more than two a day. Therefore, controlled detonations would not be
continuous throughout the day. It is also proposed that early in the cavern excavation
process, workers would clear the underground area and remain aboveground during the
detonation sequence. Once the cavern is large enough, personnel could remain
underground during the detonation sequence. However, this practice would be
reviewed/evaluated by the CEC Compliance Project Manager (CPM), Cal OSHA Mining
and Tunneling Unit, the KCFD, and the CEC Delegate Chief Building Official (DCBO)
before implementing. Additionally, a Controlled Detonations Plan is crucial for the safe
excavation of the underground cavern when using explosives. Therefore, staff proposes
Condition of Certification (COC) WORKER SAFETY-5 which would require the
preparation and implementation of a thorough and comprehensive plan before any
explosives are used onsite.

Staff also conducted an assessment of two alternative cavern access construction
methods as described in the Revised Project Description (WSP 2025g). Initial access to
the cavern depth for construction equipment and crews would be accomplished by one
of two methods:

e Method 1 - Construction of a large-diameter conventionally sunk shaft, or
e Method 2 - Construction of several rotary drilled (blind bore) shafts.

The applicant had not decided which method to use at the time of preparing this PSA.
However, once one of these approaches is implemented, the clearing of the cavern
would proceed in the same manner as described above. The only differences in
approach between the two shaft drilling methods are:

e Method 1 would require controlled detonations from the top of the bedrock surface
(approximately 50 to 100 feet bgs) until the cavern construction horizon (2,000 to
2,500 feet bgs) is reached.

e Method 2 would not require any detonations, and a temporary wastewater pond
would be needed.

If method 2 is selected, five (5) shafts would be constructed; one for equipment and
personnel access, two for rock hauling, and two for ventilation. To construct these
shafts, a temporary wastewater “drill-pond” would be constructed at the surface. This
lined pond would be large enough to hold up to approximately three times the shaft
volume in water to support the boring operations. It would be lined and the liner would
be removed or perforated when the pond is no longer needed and emptied of water,
and surplus muck will be spread on top of the settled drill cuttings to completely backfill
the pond excavation. The drilling water would be used for reservoir fill or disposed
offsite by a licensed hauler. Since the water would contain dissolved and suspended

WORKER SAFETY AND FIRE PROTECTION
4.4-8



Willow Rock Energy Storage Center
Staff Assessment

soils and rock dust that include toxic substances (e.g., hexavalent chromium), it could
be determined to be a hazardous waste. The same holds true for all soils and rock
removed by either method.

Additionally, a temporary rock crushing facility would be onsite for a significant period
of time (up to two years). A rock crusher is a large, heavy, and complex machine that
presents many safety hazards to workers where they could be crushed, cut, or fall. It
also has the potential of emitting very large amounts of dust and therefore would use a
combination of water sprays and a baghouse to control fugitive dust and fine particulate
matter emissions.

The same holds true for the proposed temporary concrete batch plant which would
operate onsite for up to 15 months. These batch plants present the usual worker safety
and health hazards discussed above with the additional significant health risk of the
generation of high amounts of dust during operations. This dust poses health risks to
workers and nearby residents due to its composition which includes silica dust and
hexavalent chromium. Control of exposure to wet concrete can result in skin irritation or
even first-, second- or third-degree chemical burns. The concrete batch plant would
require the implementation of dust control measures such as dust collectors, water
sprays, and enclosing conveyor belts to minimize airborne particles.

Construction Safety Orders applicable to project construction discussed below are
promulgated by Cal OSHA and are published at California Code of Regulations, Title 8,
1502, et seq. The Construction Safety and Health Program would include the following
major programs:

e Construction Exposure Monitoring Program which shall include monitoring
wastewater from the cavern initial access construction if Method 1 is chosen, and
routine sampling of all excavated dust, soil, and rock removed from the cavern for
the determination of hazardous wastes;

e Construction Injury and lliness Prevention Program (Cal. Code Regs., tit. 8, 8 1509)

e Construction Fire Protection and Prevention Program (Cal. Code Regs., tit. 8, §
1920)

e Personal Protective Equipment Program (Cal. Code Regs., tit. 8, 88 1514 to 1522)
e Construction Hazardous Materials Business Plan

e Construction Spill Prevention, Control, and Countermeasure Plan (In accordance with
section 311 of the Clean Water Act)

e Construction Soil Management Plan (Cal. Code Regs. tit. 8, § 5192)
e Construction Emergency Action Program/Plan (Cal. Code Regs., tit. 8, § 3220)
e Controlled Detonations Plan for any explosives used during construction
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e (Cal. Code Regs. tit. 8, 88 8403 to 8568 Tunnel Safety Orders (including § 7091 of
the Mine Safety Orders addressing radioactive [in this case radon] protection by
following the radiation standards of the Mine Safety and Health Administration for
Metal and Non-Metallic Underground Mines, published July 31, 1969, February 25,
1970, and December 8, 1970.)

e Heat lliness Prevention Program (Cal. Code Regs., tit. 8, § 3395 and § 3396)

e Compressed Air Safety Orders (Cal. Code Regs., tit. 8, 88 1200 to 1280)

e Silica Dust Safety Orders (Cal. Code Regs., tit.8, § 5204)

e Protection from Wildfire Smoke (Cal. Code Regs., tit. 8, § 5144.1)

e Control of Hazardous Energy (Lock Out/Tag Out) (Cal. Code Regs., tit. 8 § 3314)
e OSHA 26 CFR 1926.800 Underground Construction

Additional programs under General Industry Safety Orders (Cal Code Regs., tit. 8, 88
3200 to 6184), Electrical Safety Orders (Cal Code Regs., tit. 8, 8§ 2299 to 2974) include
various safety and health programs.

The application adequately outlined the Construction Safety and Health Program for the
project including safety protocols for a temporary portable rock crushing facility and a
temporary concrete batch plant onsite during construction. Staff requested that the
unique hazards posed to workers by the industrial rock crushing facility and the
concrete plant be discussed and included in the applicant’'s worker safety analysis. The
applicant responded with outlines of two safety protocols (WSP 2024aa, Attachment
DR79-1 Rock Crusher Safety and Attachment DR80-1 Concrete Batch Plant Safety
Protocols). However, outlining the appropriate elements of the plan does not ensure
compliance with the program. Therefore, staff proposes COC WORKER SAFETY-1
which would require the project owner to identify and provide the required elements
and detailed plans of the Construction and Health Safety Program to the CPM for
approval and to the KCFD for review and comment prior to the start of construction of
the project.

Operations and Maintenance Safety and Health Program

Prior to the start of commissioning and operations at project, the Operations and
Maintenance Safety and Health Program would be prepared. This operational safety
program would include the following major programs and plans:

e Injury and lliness Prevention Program (Cal Code Regs., tit. 8, 8 3203)
e Fire Protection and Prevention Program (Cal Code Regs., tit. 8, 8§ 3221)

e Fire Protection System Impairment Program (2020 NFPA 850 Section 17.4.2 &
Chapter 9 California Fire Code (CFC) Sections 901.7, 901.7.1-901.7.6)

e Emergency Action Plan (Cal Code Regs., tit. 8, § 3220)
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e Personal Protective Equipment Program (Cal Code Regs., tit. 8, 88 3401 to 3411)
e Hazardous Materials Business Plan

e Spill Prevention, Control, and Countermeasure Plan (SPCC Plan)

In addition, other requirements under General Industry Safety Orders (Cal Code Regs.,
tit. 8, 88 3200 to 6184) and the Electrical Safety Orders (Cal Code Regs., tit. 8, 882299
to 2974) would be applicable to this project. The use of herbicides to control vegetation
growth at the WRESC would require adherence to California Code of Regulations, title 8
section 5155 and other relevant sections regarding worker exposure to toxic
substances.

The application also adequately outlined the Operation Health and Safety Program for
the project. However, outlining the appropriate elements of the plan does not ensure
compliance with the program. Therefore, staff proposes COC WORKER SAFETY-2
which would make it a requirement to identify and provide elements and detailed plans
of the Operation Health and Safety Program to the CPM for approval and to the KCFD
for review and comment prior to the start of construction of the project.

The measures in these plans would be derived from applicable sections of state and
federal law. Both safety and health programs would comprise numerous more specific
programs and would require the major items detailed in the following paragraphs.

An additional safety issue was raised by intervenor CURE (California Unions for Reliable
Energy). In a data request and response (WSP 2025b) CURE asked whether there
would be a risk of cavern seal failure for this project. Staff believes that if a cavern seal
failure were to occur, it would occur only during operations and could possibly pose a
safety hazard to workers on the surface because a catastrophic failure would result in a
large amount of pressurized air suddenly escaping the cavern. The applicant responded
that a risk was present but was mitigated by the project’s engineering design which
allows the pressure to remain constant by the hydrostatic column of water and the
compensation reservoir. Since a cavern seal failure is most often caused by fatigue and
repeated pressurization and de-pressurization, that risk would be mitigated.

Injury and lliness Prevention Program. The Injury and lliness Prevention Program
(I1PP) is a key worker safety and health program that identifies the person(s) with
authority and responsibility for implementing the program, ensures that employees
utilize safe and healthy work practices, identifies and evaluates workplace hazards and
corrects them, and implements an employee training program.

Staff proposes that the applicant submit a final 1IPP to the CPM for review and approval
to satisfy proposed COC WORKER SAFETY-1 and COC WORKER SAFETY-2.
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Fire Prevention Plan. California regulation requires an Operations Fire Prevention
Plan (Cal. Code Regs., tit. 8, § 3221). This regulation applies to all fire prevention plans
required in the State of California and the requirements are detailed below:

(a) Scope and Application. This section applies to all fire prevention plans. The fire
prevention plan shall be in writing, except as provided in the last sentence of
subsection (d)(2) of this section.

(b) Elements. The following elements, at a minimum, shall be included in the fire
prevention plan:

(1) Potential fire hazards and their proper handling and storage procedures,
potential ignition sources (such as welding, smoking and others) and their
control procedures, and the type of fire protection equipment or systems which
can control a fire involving them;

(2) Names or regular job titles of those responsible for maintenance of equipment
and systems installed to prevent or control ignitions or fires; and

(3) Names or regular job titles of those responsible for the control of accumulation
of flammable or combustible waste materials.

(c) Housekeeping. The employer shall control accumulations of flammable and
combustible waste materials and residues so that they do not contribute to a fire
emergency. The housekeeping procedures shall be included in the written fire
prevention plan.

(d) Training.

(1) The employer shall apprise employees of the fire hazards of the materials and
processes to which they are exposed.

(2) The employer shall review with each employee upon initial assignment those
parts of the fire prevention plan which the employee must know to protect the
employee in the event of an emergency. The written plan shall be kept in the
workplace and made available for employee review. For those employers with 10
or fewer employees, the plan may be communicated orally to employees and the
employer need not maintain a written plan.

(e) Maintenance. The employer shall regularly and properly maintain, according to
established procedures, equipment and systems installed in the workplace to
prevent accidental ignition of combustible materials.

As stated in the revised project description, water to the site for filling a storage tank
used for fire protection operations will be supplied by the AVEK water agency via their
36-inch-diameter water main near the site boundary and a new buried 6-inch-diameter
pipeline.
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Staff proposes that the applicant submit a final Fire Prevention Plan to the CPM for
review and approval and to the KCFD for review and comment to satisfy proposed COC
WORKER SAFETY-1 and COC WORKER SAFETY-2.

Fire Protection System Impairment Program. NFPA 850 and the most current CFC
lay out a prescriptive method that the project owner must follow when the facility’s
installed fire protection system is impaired. The plan would accomplish the following:

e supervise the safe shutdown of fire protection systems;
e provide notifications to the proper authorities and representatives;

e control potential fire hazards during the impairments through the use of fire watches
and/or evacuation of the area effected;

e outline a repair strategy and timeline to get the fire protection system operational;
and,

e restore the fire protection system to service as soon as possible.

A Fire Protection System Impairment Program would ensure that the project owner
follows the prescriptive measures laid out in NFPA 850 and the CFC (which references
compliance with NFPA 25: Standard for the Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems with California Amendments 2013).

Therefore, staff proposes that the applicant submit a final Fire Protection System
Impairment Program to the CPM for review and approval, and to the KCFD for review
and comment, to satisfy proposed COC WORKER SAFETY-2.

Personal Protective Equipment Program. California regulations require Personal
Protective Equipment (PPE) and first aid supplies whenever hazards are present that,
due to process, environment, chemicals or mechanical irritants, can cause injury or
impair bodily function as a result of absorption, inhalation, or physical contact (Cal.
Code Regs., tit. 8, 88 3380 to 3400).

All safety equipment must meet NIOSH or American National Standards Institute (ANSI)
standards and would carry markings, numbers, or certificates of approval. Respirators
must meet NIOSH, MSHA, and Cal OSHA standards. Each employee must be provided
with the following information pertaining to, among other requirements, the use and
maintenance of protective clothing, when to use the protective equipment, and when
and how to replace the protective clothing and equipment.

The PPE Program ensures that employers comply with the applicable requirements for
PPE and provides employees with the information and training necessary to protect
them from potential workplace hazards.
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CEC staff proposes that the applicant submit a final PPE Program to the CPM for review
and approval to satisfy proposed COC WORKER SAFETY-1 and COC WORKER
SAFETY-2.

Emergency Action Plan. California regulations require an Emergency Action Plan
(Cal. Code Regs., tit. 8, § 3220).

An Emergency Action Plan must be designed to accomplish the following:

e establish emergency escape procedures and emergency escape route for the
facility;

e determine procedures to be followed by employees who remain to operate critical
project operations before they evacuate;

e provide procedures to account for all employees and visitors after emergency
evacuation of the project has been completed;

e specify rescue and medical duties for assigned employees;

¢ identify fire and emergency reporting procedures to regulatory agencies;

e develop alarm and communication system for the facility;

e establish a list of personnel to contact for information on the plan contents; and,

e determine and establish training and instruction requirements and programs.

CEC staff proposes that the applicant submit a final Emergency Action Plan to the CPM
for review and approval and to the KCFD for review and comment to satisfy proposed
COC WORKER SAFETY-1 and COC WORKER SAFETY-2.

Hazardous Materials Business Plan. The California Hazardous Materials Release
Response Plan and Inventory Law requires businesses that store or use hazardous
materials to prepare a Hazardous Materials Business Plan (HMBP) and submit it to the
CUPA. An HMBP includes details of a facility and business conducted at the site, an
inventory of hazardous materials that are handled and stored on-site, an emergency
response plan, and a safety and emergency response training program for new
employees with an annual refresher course. Workers and first responders to any fire,
rescue, or EMS emergency are thus aware of what hazardous materials are on the site
and what precautions to take to avoid exposure.

CEC staff proposes that the applicant submit a final HMBP to the CPM for review and
approval and to the KCFD for review and comment to satisfy proposed COCs
WORKER SAFETY-1 and WORKER SAFETY-2.

Spill Prevention, Control and Countermeasure Plan (SPCC Plan). The
aboveground petroleum storage act (ASPA) program requires tank facilities storing
greater than 1,320 gallons of petroleum (crude oil, motor oil, diesel fuel, gasoline) to
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develop and implement the SPCC Plan requirements. A tank facility is any tank or tanks
that are aboveground, including connected piping, that contain petroleum, has
secondary containment, and it is used to hold petroleum products. The CUPA regulates
businesses within its district. Workers and first responders to any fire, rescue, or EMS
emergency are thus aware of what petroleum products are on the site and what
precautions to take to avoid exposure due to the flammability, explosivity, and toxicity
of these products. A SPPC Plan would limit the size of a spill and thus decrease risk to
workers.

CEC staff proposes that the applicant submit a final SPCC Plan to the CPM for review
and approval and to the KCFD for review and comment to satisfy proposed COCs
WORKER SAFETY-1 and WORKER SAFETY-2.

Additional LORS called safe work practices apply to the project. The construction and
operations safety programs would address safe work practices. The components of
these programs include, but are not limited to, the programs found in the subsection
“Construction Safety and Health Program.”

Safety & Health Program Monitoring

Protecting construction workers from hazards is among the greatest challenges in
occupational safety and health. These hazards increase in complexity in the multi-
employer worksites typical of large, complex, industrial-type projects such as the
construction of a CAES system. The standard industry practice of hiring a Construction
Safety Supervisor is used to ensure a safe and healthful environment for personnel.
This industry standard practice has reduced and/or eliminated hazards evident in the
audits staff conducted of projects under construction. The federal OSHA has also
entered into strategic alliances with several professional and trade organizations to
promote and recognize safety professionals trained as Construction Safety Supervisors,
Construction Health and Safety Officers, and other professional designations. The goal
of these partnerships is to encourage construction subcontractors in four areas:

e to improve their safety and health performance;

e to assist them in striving for the elimination of the four hazards (falls, electrical,
caught in/between, and struck-by hazards), which account for the majority of
fatalities and injuries in this industry and have been the focus of targeted OSHA
inspections;

e to prevent serious accidents in the construction industry through implementation of
enhanced safety and health programs and increased employee training; and,

e to recognize those subcontractors with exemplary safety and health programs.

To date, there are no OSHA or Cal OSHA requirements that an employer hire or provide
for a Construction Safety Officer. OSHA and Cal OSHA regulations do, however, require
that safety be provided by an employer and the term Competent Person is used in
many OSHA and Cal OSHA standards, documents, and directives. A Competent Person
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is usually defined by OSHA as an individual who, by way of training and/or experience,
is knowledgeable of standards, is capable of identifying workplace hazards relating to
the specific operations, is designated by the employer, and has authority to take
appropriate action. Therefore, to meet the intent of the OSHA standard to provide for a
safe workplace during construction, CEC staff proposes COC WORKER SAFETY-3,
which would require the project owner to designate and provide a site Construction
Safety Supervisor.

Accidents, fires, and worker deaths are known to have occurred in the past due to the
failure to recognize and control safety hazards and the inability to adequately supervise
compliance with occupational safety and health regulations. Safety problems have been
documented by CEC compliance staff in safety audits conducted at several projects
under construction. Commonly documented findings include, but are not limited to,
such safety oversights as:

e lack of posted confined space warning placards/signs;

e confusing and/or inadequate electrical and machinery lockout/tagout permitting and
procedures;

e confusing and/or inappropriate procedures for handing over lockout/tagout and
confined space permits from the construction team to commissioning team and then
to operations;

e dangerous placement of hydraulic elevated platforms under each other;
e inappropriate placement of fire extinguishers near hot work;

e dangerous placement of numerous power cords in standing water on the site, thus
increasing the risk of electrocution;

e inappropriate and unsecure placement of above-ground natural gas pipelines inside
the facility, but too close to the perimeter fence; and,

e lack of adequate employee- or contractor-written training programs addressing
proper procedures to follow in the event of finding suspicious packages or objects
either on or off site.

To reduce and/or eliminate these hazards, it is necessary for the CEC to have a
professional Safety Monitor available to do on-site verification checks of ongoing
compliance with Cal OSHA regulations and periodically audit safety compliance during
construction, commissioning, and the hand-over to operational status. These
requirements are outlined in COC WORKER SAFETY-4. A Safety Monitor, hired by the
project owner, yet reporting to the DCBO and CPM, would ensure that safety
procedures and practices are fully implemented at all projects certified by the CEC.

Health Hazards

Hexavalent Chromium. A potential health hazard is exposure to hexavalent
chromium due to water which would be obtained the AVEK Water Agency (Antelope
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Valley East Kern Water Agency). This water source would be the source of other on-site
uses including dust suppression and the filling of the water tank used for fire control.
Dust control is both necessary and required and would include the use of water to
dampen the dry soil. However, staff is aware of other options such as the use of soil
stabilizers and the use of dewatering wastes from drilling and excavation as suggested
by the Lahontan Regional Water Quality Board (LRWQCB, Lahontan 2024). The
applicant has stated that potable and process water would be provided by connection
with the AVEK water distribution system and would be the source of other on-site uses
including dust suppression. A review of the most recent water quality report on-line
from AVEK shows that for the most part, the water quality is excellent. However, staff
has a concern about the level of hexavalent chromium (Cr*®) found in the water and
because it would be applied repeatedly for dust control.

Hexavalent chromium was found at a level of 2.4 p/I (micrograms Cr*® per liter of
water) in the most recent AVEK water quality report available on their website (AVEK
2023). This is the water that would be supplied to the pipeline for project use. The
California State Water Resources Control Board (SWRCB) adopted a MCL (Maximum
Contaminant Level) of 10 /I which became effective October 1, 2024 with varying
compliance dates depending upon the population served (SWRCB 2024). Hexavalent
chromium can occur naturally in groundwater as a result of weathering of chromium-
containing minerals, and the conversion of generally insoluble trivalent chromium within
minerals to the more soluble form hexavalent chromium. Hexavalent chromium is more
soluble in water, particularly alkaline water (USGS 2023). Its natural background
concentration in the western Mojave Desert of California has been estimated to be
between non-detect to 60 /I (Ball 2004).

Hexavalent chromium is extremely toxic and can cause cancer, damage to the
respiratory system, contact skin dermatitis, and damage to the stomach if ingested. It
causes cancer in humans by both inhalation into the lungs and ingestion into the
stomach (OEHHA 2016). It is considered a very potent human cancer-causing
substance by numerous government scientific regulatory agencies including the World
Health Organization (WHO), International Agency for Research on Cancer (IARC), the
US EPA, and the Cal EPA Office of Environmental Health Hazard Assessment (OEHHA).
It is also mobile in the soil (Morrison 2015) and can be expected in the future to
migrate downward into the groundwater on this site.

When this water is used for dust control, a build-up of contaminants either dissolved or
suspended in the groundwater could build-up to harmful amounts after being
repeatedly applied several times a day for multiple years to the ground for dust control
during hot weather. Evaporation of the water could leave a residue of hexavalent
chromium and other contaminants on the dirt roads which could then be picked up by
the wind or vehicles as dust. This contaminated dust could then be inhaled or ingested
by workers over time and lead to worker injury or illness. Another route of worker
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exposure could be via repeated ingestion of significant amounts of the water from
drinking fountains or dermal (skin) problems if used for showering.

To ensure that the water used for dust control is not heavily contaminated with
hexavalent chromium or other hazardous substances in the AVEK water supply, and
that no buildup in soils on the site’s dirt roads occurs, staff proposes COC WORKER
SAFETY-6 which would require the project owner to conduct laboratory analyses of the
water proposed for use for dust control and drinking and analysis of surface soils on the
dirt roads on the site.

In addition to water being a potential source of worker exposure to hexavalent
chromium, the dust, soil, and rock generated by the construction of the cavern has the
potential to generate hazardous waste containing hexavalent chromium and perhaps
other metals naturally occurring below ground surface. CEC staff has included in
proposed COC WORKER SAFETY-1 a requirement for routine sampling and analysis of
excavation spoils removed from the cavern as per a sampling and analysis plan
prepared by the project owner and approved by the CPM.

Valley Fever. Coccidioidomycosis or "Valley Fever" (VF) is caused by inhaling the
spores of the fungus Coccidioides immitis, which are released from the soil during soil
disturbance (e.g., during construction activities) or wind erosion. Counties in California
with the recent highest rate of infection include Fresno, Kern, Kings, Madera, and
Tulare (California Department of Public Health 2024). The disease usually affects the
lungs and can have potentially severe consequences, especially in at-risk individuals.
Construction workers are often the most exposed population due to ground disturbing
activities like trenching or excavating at construction sites. Treatment usually includes
rest and antifungal medications. No effective vaccine currently exists for VF. Worker
exposures to VF are regulated by Cal OSHA in the following Cal OSHA sections
(California Occupational Safety and Health Administration 2024):

Applicable regulations for VF protection and exposure can be found in the California
Code of Regulations, Title 8, sections:

e Section 342 (Reporting Work-Connected Fatalities and Serious Injuries)

e Section 3203 (Injury and lliness Prevention)

e Section 5141 (Control of Harmful Exposures)

e Section 5144 (Respiratory Protection)

e Section 14300 (Employer Records-Log 300)

e California Labor Code section 6709

To further minimize potential exposure of workers and the public to coccidioidomycosis
during soil excavation and grading, extensive wetting of the soil prior to and during

construction activities should be employed and dust masks should be worn at certain
times during these activities. Proposed COC WORKER SAFETY-7 would require the
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project owner to develop and implement a Valley Fever Prevention and Response Plan
that includes, among other requirements, that the dust control measures found in
proposed COCs AQ-SC3 and AQ-SC4 be supplemented with additional requirements,
and that any worker who could be exposed to dust from soil disturbances in several
named counties with high incidence of VF is trained before that work begins and
annually thereafter.

Worker safety and health and fire protection issues associated with the two different
initial access methods would be addressed by proposed COCs, and in particular,
WORKER SAFETY-1, 3,4, and 7.

Fire Hazards

During construction and operation of the project, there is the potential for both small
fires and major structural fires. Electrical sparks and shorts, combustion of hydraulic
fluid, mineral oil, insulating fluid, or flammable liquids and fuels, controlled detonations,
and over-heated equipment, could cause small fires or larger ones at the WRESC site.
The specific fire hazards for each project component are discussed in more detail
below.

Surface Facilities

The applicant has proposed a water supply connection to an existing Antelope Valley
East Kern Water Agency’s supply pipeline for among other uses, fire suppression. The
applicant has also stated that the WRESC would be equipped with fire detection and
monitoring systems, fire suppression systems for equipment and buildings, one electric
jockey fire pump with one back-up diesel-fired 460 horsepower emergency fire pump,
various types of portable fire extinguishers. Additionally, there would be an onsite water
tank of 330,000 gallons of which 300,000 gallons would be dedicated for firefighting. A
Draft Emergency Action Plan (TN295675 ATTACHMENT DR75-1) provided by the
applicant includes a plan to fight fires in the underground cavern during construction
(section 2.7 Fire Underground) and staff is proposing that a more thorough plan be
prepared and submitted to staff. The applicant has also proposed implementing safety
protocols for the temporary onsite rock crusher and cement batch plant.

There would be numerous industrial facilities constructed and operated at the surface
(ESHD 2024i). Many could pose worker safety and health hazards along with fire
hazards. Safety issues with compressed air-powered turbines include pressure issues,
contamination, and high-pressure accidents. The first significant safety concern is a
fire/chemical explosion within the equipment. This is because all the elements
necessary for fire or explosion are contained simultaneously in the CAES system:
oxygen from the air, fuel from the lubricating system or diathermic oil, and heat from
the compression process (Zhang, et al 2023). An additional risk is posed by the stored
energy within the compressed air system of pipes, tubes, the cavern, compressors,
pressure vessels, heat exchangers, and the turbines. Another is posed by high
temperature compressed air. Although the application did not specify which systems at
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the surface facility would be equipped with fire detection and suppression systems (TN
254805 SAFC § 5.17.2.4 Fire Protection), it did state that fire sprinkler systems would
be installed in specific locations in the turbomachinery hall, buildings, and other areas
within the facility as required by the CFC. Safety issues with industrial heat exchangers
involve the risk of leakage due to corrosion, erosion, or improper design, which can lead
to the release of hazardous fluids, potential fires or explosions, and exposure to hot or
toxic substances, especially during maintenance. Staff concludes that fire detection and
suppression systems are required by the CFC for the entire surface facility and therefore
will be required in the Fire Prevention Plans of proposed COCs WORKER SAFETY-1
and 2.

O&M Facilities

Fire detection and suppression elements for the Operation and Maintenance building
(O&M) which would accommodate staff members and storage areas would be
consistent with the applicable provisions of the CFC. Besides being equipped with
portable fire extinguishers, the O&M building would be equipped with smoke detectors
and sprinkler systems.

Fires and explosions of flammable welding gases or liquids are rare. Compliance with
applicable LORS would be adequate to ensure protection from fire hazards related to
the individual structures. The project owner plans to undertake fire prevention practices
during construction and operations and prepare a project-specific Fire Prevention Plan.
Access to the site for fire and other emergency vehicles shall be available at two
separate locations via site personnel or locked gates. Emergency departments such as
the KCFD, the Kern County Sheriff's Office (KCSO), and the California Highway Patrol
(CHP) shall be given access to the locked gates via keys or any other means as
described in both the construction and operations fire prevention plans described in
COCs WORKER SAFETY-1 and 2.

Underground Cavern Construction

The complexity of an underground cavern excavation requires extreme caution and
adherence to all applicable safety and health standards described in this section.

The applicant presented an outline of a fire protection plan in Data Request Response
Set 3 (WSP 2024aa), Attachment DR75-1, Draft Emergency Action Plan. Although the
section 2.7 of this appendix addressing fire underground was brief, it was adequate to
demonstrate that the applicant would address this serious issue. A fire prevention plan
in mining should focus on identifying and mitigating potential ignition sources,
controlling combustible materials, and implementing proper ventilation systems.
Additionally, the plan should focus on utilizing fire detection and suppression
equipment, and providing thorough employee training on fire safety procedures,
particularly in areas with flammable gases like methane. The plan should also consider
the unique hazards present in the mine environment.

Key components of an underground fire prevention plan would include:
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. Pre-planning and hazard identification:

e Identify potential ignition sources: This includes machinery sparks, hot work
operations, electrical equipment, friction from conveyor belts, and static
electricity.

e Assess combustible materials: Analyze the presence of flammable materials like
wood, grease, and oil, including their storage and handling practices.

e Evaluate gas levels: Monitor for flammable gases like methane and carbon
monoxide, particularly in high-risk areas.

e Analyze ventilation systems: Assess the effectiveness of ventilation to dilute
flammable gases and remove heat.

e Elevator or hoist safety issues.

. Ventilation control:

e Maintain adequate airflow in working areas to dilute flammable gases and heavy
equipment exhaust.

e Use positive pressure ventilation systems where necessary.

e Regularly monitor ventilation systems and air quality.

. Combustible material management:

e Store combustible materials in designated areas, away from heat sources, both
on the surface and within the cavern.

e Implement proper housekeeping practices to remove dust and debris.
e Use non-combustible materials where possible.

e Regularly inspect and maintain electrical equipment.

e Use explosion-proof electrical fixtures in hazardous areas.

e Implement proper grounding practices.

e Establish strict hot work permits for activities like welding and cutting.
e Provide proper fire protection measures during hot work operations.

e Regularly service machinery to prevent overheating and sparks.

e Inspect conveyor belts for damage and potential friction points.

. Fire Detection and Alarm Systems:

¢ Install smoke detectors at strategic locations and that trigger alarms.

e Install gas detection systems to monitor flammable gas levels and trigger
alarms.

. Fire suppression systems:
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e Utilize appropriate fire suppression systems like water sprinklers, CO2 systems,
or foam systems in designated areas.
6. Emergency Response Plan:

e Develop clear evacuation plans, routes, assembly points, and refuge chambers
for workers.

e Provide comprehensive fire training to all mine workers, including the proper use
of fire extinguishers.

e Designate trained emergency response teams to manage fire incidents.
e Establish effective communication systems to initiate emergency alerts and
coordinate response efforts.
7. Compliance with regulations:

e Ensure the fire prevention plan adheres to all relevant mining safety regulations

8. Worker and Management Training:

e Provide initial and annual refresher training of command and control procedures,
fire response, evacuation, and reporting of emergencies to management and
workers.

e Provide training if a private fire brigade is established as per Cal. Code Regs., tit.
8, § 3411.

9. Regular inspections and maintenance:

e Conduct routine inspections of fire detection and suppression systems, electrical
equipment, ventilation systems, and elevators/hoists.

To provide strict safety and health procedures to protect workers underground, staff
proposes COC WORKER SAFETY-8.

Worker safety and health and fire protection issues associated with the two different
initial access methods would be addressed by proposed COCs WORKER SAFETY-1, 3,
4,5, and 8.

Gen-tie Line

The proposed 230 kV gen-tie interconnection would be designed, constructed, and
maintained in accordance with applicable standards, including CPUC GO-95, which
establishes clearances from other human-built and natural structures, as well as tree-
trimming requirements to mitigate fire hazards. The gen-tie corridor and immediate
area would be maintained in accordance with existing regulations and accepted industry
practices that will include identification and abatement of fire hazards.
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Construction and Operations

The project identified the NFPA Standard 850 as a basis for the fire protection design
for the project. NFPA 850 requires the development of a Fire Protection Design Basis
Document that identifies relevant hazards such as the presence of fuels, lubricating oils,
flammable liquids, and electrical equipment. Additionally, staff has identified standard
NFPA 122: Standard for Fire Prevention and Control in Metal/Nonmetal Mining and
Metal Mineral Processing Facilities. This standard presents minimum requirements for
safeguarding life and property against fire and related hazards associated with diesel-
powered equipment and the storage and handling of flammable and combustible liquids
at metal and nonmetal underground and surface mining and metal mineral processing
plants. Staff strongly recommends that the project be built to the NFPA 850 and 122
standards. The Delegate Chief Building Official (DCBO) would be instructed to apply
NFPA 850 and 122 during construction of the project because both NFPA 850 and 122
are written as a set of “recommended” practices rather than “required” ones. Staff is
proposing COC WORKER SAFETY-9 which would clarify for all stakeholders the
responsibilities of the project owner as they relate to NFPA 850 and NFPA 122. COC
WORKER SAFETY-9 would require compliance of the project with NFPA 850 and NFPA
122, giving NFPA 850 and NFPA 122 the effectiveness and clear enforceability of a
building code in its application to the project. In any situations where NFPA 850 and
NFPA 122 and other state or local LORS have application, the more restrictive shall

apply.

There are many inherent dangers of working underground that include (but not limited
to) accidents, fires, toxic fumes, toxic substances, radiation, and cave-ins, and the
dangers posed by the above-ground facilities that include high-pressure compressed air
tanks, pipes, pressure vessels, electrical generators, and heat exchangers. For example,
safety issues with industrial heat exchangers primarily involve the risk of leakage due to
corrosion, erosion, or improper design, which can lead to the release of hazardous
fluids, potential fires or explosions, and exposure to hot or toxic substances, especially
during maintenance or when operating under extreme temperature and pressure
conditions; other concerns include improper material selection, vibration, fouling, and
inadequate monitoring systems. Safety concerns with compressed air electricity
generation primarily revolve around the high pressure involved, which can lead to
potential risks like explosions, projectile hazards from ruptured components, and the
presence of contaminants like oil and water in the compressed air, which could cause
fires if ignited in the system; proper maintenance and safety protocols are crucial to
mitigate these risks. The presence of numerous high pressure tanks, pipes, and valves
pose the threat of worker injuries or deaths due to the sudden release of energy during
maintenance if not properly locked-out and tagged-out, and the stored energy properly
released from the system. Given this multi-faceted complex project, the engineering,
administrative, and training programs proposed by the applicant need to be augmented
and staff has determined that an additional worker safety COC is required to decrease
risks and increase safety at the surface facilities and provide a structure for
underground fire control and rescue. A conversation with the Cal OSHA Mining and
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Tunneling Unit also supported aspects of this additional COC. Staff proposes WORKER
SAFETY-11 which would require the project owner to ensure a coordinated approach
to worker safety and fire detection and suppression above and below ground, develop,
implement, and train for a command and control system, and hold a pre-construction
and excavation conference with the CPM, Cal OSHA Mining and Tunneling Unit, the
DCBO, and the DCBO Safety Monitor so that all safety professionals meet and confer in
one room at the same time.

Fire, Rescue and Emergency Medical Services Response

In the past, staff conducted a statewide survey to determine the frequency of
emergency medical services (EMS) response and offsite fire-fighter response for CEC
projects in California. The purpose of the analysis was to determine what impact, if any,
new CEC projects could have on local emergency services. Staff concludes that
incidents at CEC projects that require fire or EMS response are infrequent and represent
an insignificant impact on the local fire departments, except for those instances where a
rural fire department has a staff of mostly volunteer or on-call fire fighters or minimal
fire fighters and stations for the area covered, all of which is not is the case for KCFD,
with the exception of underground rescue response. Underground rescue requires
special equipment, training, and quicker response time due to the nature of restricted
access, possible hazardous atmospheres, and difficulty in fighting fires below ground.
The KCFD response time for a below ground rescue would be, at best 70 minutes, and
could be much longer due to any blockage (snow, accidents, train derailment) of State
Route 58.

Staff reviewed the information provided by the applicant to determine if the KCFD’s
available fire protection services and equipment would be adequate to protect workers,
and to determine the project’s impact on fire protection services in the area. The
project would rely on both on-site fire protection systems and local fire protection
services. The on-site fire protection systems provide the first line of defense for small
fires. In the event of a major fire, fire support services, including trained firefighters
and equipment for a sustained response, would be provided by the KCFD under all
conditions. Staff has reviewed and assessed the information available and discussed
emergency response capabilities with the KCFD. Information provided by the KCFD
demonstrates that the entire east side of Kern County has the resources to respond to
fire and EMS emergencies, As stated earlier in this assessment, the KCFD has stated
that if the project were to be approved and built, the current firefighter staffing at the
stations that would respond to a fire or EMS need at the WRESC are up to current
standards and requests only that KCFD staff participate in facility familiarization visits to
site prior to event. However, hazardous materials spill response would at first be
covered by stations 15, 14, and 12 at only the first responder level until the Hazmat
Unit from Fire Station 65 responds from Bakersfield in 90 minutes. Rescue is discussed
below.
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Regarding rescue, the KCFD lacks the resources to respond to rescue emergencies. This
applies to rescue response to the existing towns, energy facilities, and the many
abandoned and active mines in the area in an appropriate time. Lack of a KCFD east
side area rescue station, crew, and engine has been identified by staff as needed by the
KCFD. The existing KCFD rescue unit is in the western part of Kern County. AS stated
by the US Centers for Disease Control, “Fire has long been a concern for underground
mine workers. A mine fire can occur at any time and can result in a partial or total
evacuation of mine personnel and the loss of lives. Fires can grow rapidly. Time is the
critical element. Prompt detection, timely and accurate warnings to those potentially
affected, and a proficient response by underground miners can have a tremendous
impact on the social and economic consequence of a small underground fire (CDC
2005).” Staff believes that this also applies to mine rescue as well. As a result of staff’s
assessment, it was determined that mitigation was necessary and has proposed
mitigation in COC WORKER SAFETY-12.

Staff has also determined that the potential for both work-related and non-work-related
heart attacks exists at CEC licensed projects. In fact, staff's research on the frequency
of EMS response to CEC projects shows that many of the responses for cardiac
emergencies involved non-work-related incidents, including those involving visitors.
Staff finds that the quickest medical intervention for cardiac emergencies can only be
achieved with the use of an on-site automatic external defibrillator (AED). Therefore,
staff concludes that it is appropriate for the project owner to maintain an AED on site to
treat cardiac emergencies resulting from industrial accidents or other non-work-related
causes. Staff proposes COC WORKER SAFETY-10, which would require that this
portable AED be on site, all employees on site during operations be trained in its use,
and that supervisory workers on site during construction and commissioning also be
trained in its use.

Cumulative Impacts

Staff reviewed the potential for the construction and operation of project combined with
existing industrial facilities and expected new energy facilities in the vicinity to result in
impacts on the fire and emergency service capabilities of the KCFD (see Appendix A,
Table A-1 of this Staff Assessment for the complete list, descriptions, and status of
these projects). Staff identified 37 projects within 8.1 miles of the proposed project that
could cause a cumulative impact to the KCFD regarding its ability to properly respond to
fire, rescue, and EMS emergencies.

In a letter from the Kern County Planning and Natural Resources Department (TN
259786), the County has determined that a direct and a cumulative impact on
emergency response would be caused by the WRESC. Specifically, the County has
“Identified the 3-4 years of hard rock excavation, related truck traffic, and construction
of the inter-tie line along Rosamond Blvd as the primary impacts on health, safety, and
quality of life to surrounding communities.” The County further noted that “Kern County
Is the site of over 100 mining operations including the largest open pit Borates mine in
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California (Rio Tinto, US Borax), the last hard rock gold and silver mine (Golden Queen
Soledad Mine,) as well as three of the largest aggregate and concrete operations in
California.” Accordingly, the County has proposed four (4) Conditions of Certification for
the CEC to consider which directly address impacts to worker safety, fire protection and
rescue, and public safety and health.

The County requested the following mitigation measures:

KC #17: Provide funding for a fully equipped Urban Search and Rescue (USAR) Unit,
including necessary equipment for use in Eastern Kern County, and staffing costs during
the construction phase and agreements to pay for emergency response if the USAR is
not delivered before construction begins. The applicant shall provide the following to
address the unique emergency service issues on the project:

a. The applicant shall, within 180 days after approval of the project by the California
Energy Commission, provide a lump sum of $1,900,000 ($1.9 million) to the Kern
County Fire Department for the USAR.

b. Within 60 days of Kern County Fire taking delivery of the USAR, the first lump sum
payment for the first year of staffing shall be made to the Kern County Fire
Department in the amount of $2,400,000 ($2.4 million) and made annually until the
final Certificate of Occupancy for operations is issued by Kern County or as
authorized by the CEC.

c. If construction begins and the new USAR has not been delivered, then the applicant
shall sign an agreement with the Kern County Fire Department agreeing to the
reimbursement of costs for responding to incidents at the site. Such an agreement
will terminate once the USAR is delivered, and the staffing annual payment is made.

CEC staff discussed these projects and the potential for a cumulative and direct impact
with the KCFD. Staff has concluded based upon staff’s experience and analysis of the
issues that both a direct impact and a cumulative impact will be posed by the
construction and operation of the WRESC and therefore proposes that the KCFD and
the project owner enter into negotiations to provide mitigation as required in proposed
COC WORKER SAFETY-12. Staff bases this determination on the following facts:

e The project will be the first compressed air power generating project in California
that uses an excavated underground cavern for the holding of compressed air and
water.

e Because workers will be entering the cavern during its excavation, prompt rescue of
injured workers becomes an essential safety feature of this project.

e KCFD station 47 on western side of the County (west of Tehachapi Pass via State
Route 58), although able to handle fire, rescue, or emergency medical response on
the western side of the pass, is not able to provide such response in an appropriate
time on the eastern side of the pass due to the extreme distance to the project site
and the other mining activities. Response time for a rescue at the site is estimated
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at 1 hour. Additionally, occasional weather and accidents result in temporary close
of Route 58 thus adding more time for emergency response.

e The KCFD stations on the east side of the pass are presently understaffed and
under-equipped to handle emergency rescue to the industrial projects on the east
side of the county. KCFD has 14 Mutual Aid agreements which can provide fire
response but not below surface rescue. A Los Angeles USAR unit at 3650 Bolz Ranch
Rd, PalImdale might or might not be able to respond under mutual aid. The response
time from this station is estimated by staff to be approximately 30 minutes.

4.4.3 Applicable LORS and Project Conformance

Table 4.4-1 contains staff's determination of conformance with applicable local, state
and federal LORS, including any proposed conditions of certification, where applicable,
to ensure the project would comply with LORS. As shown in this table, staff concludes
that with implementation of specific conditions of certification, the proposed project

would be consistent with all applicable LORS.

The subsection at the end of this section,

“Staff Proposed Conditions of Certification,” contains the full text of the referenced

conditions of certification.

TABLE 4.4-1 COMPLIANCE WITH APPLICABLE LORS

Applicable LORS

‘ Conformance and Basis For Determination

Federal

Title 29 U.S. Code (USC) section 651 et seq
(Occupational Safety and Health Act of 1970)

Yes. WORKER SAFETY-1 & 2 require that the
project owner develop and implement
occupational safety and health programs to
prevent worker injuries during construction,
commissioning, and operations.

WORKER SAFETY-3 & 4 requires the project
owner to implement an additional layer of worker
safety during construction.

Title 29 Code of Federal Regulation (CFR) sections
1910.1 to 1910.1500 (Occupational Safety and
Health Administration Safety and Health
Regulations)

Title 29 1926 Subpart S - Underground Construction,

Caissons, Cofferdams, and Compressed Air

Yes. WORKER SAFETY-1 & 2 require that the
project owner develop and implement
occupational safety and health programs to
prevent worker injuries during construction,
commissioning, and operations.

WORKER SAFETY-3 & 4 requires the project
owner to implement an additional layer of worker
safety during construction.

WORKER SAFETY-5 requires the project owner
to implement an additional layer of worker safety
during controlled detonations operations.

Mine Safety and Health Administration (MSHA) CFR-
2024, title 30, vol 1, chap | and specifically part 57 -
safety and health standards, underground metal and
nonmetal mines.

Yes. WORKER SAFETY-1 and WORKER
SAFETY-5 specially requires compliance with all
MSHA regulations and standards during
excavation of the underground cavern.

Federal Aviation Administration. FAA Advisory
Circular No. 70/7450-1G, “Obstruction Marking and
Lighting”

Yes. WORKER SAFETY-1 & 2 require adherence
to this regulation for the Gen-tie line.
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TABLE 4.4-1 COMPLIANCE WITH APPLICABLE LORS

Applicable LORS

Conformance and Basis For Determination

Describes the FAA standards for marking and
lighting of obstructions as identified by FAA
Regulations Part 77.

State

Title 8, California Code of Regulations (Cal Code
Regs.) all applicable sections (Cal OSHA regulations)
including Cal Code Regs:

Subchapter 4: Construction Safety Orders,

tit. 8, 8 § 1920 — 1928 Fire Detection and
Prevention;

Title 8 California Code of Regulations section 8403 —
8568 Tunnel Safety Orders (including section 7091
of the Mine Safety Order addressing radioactive [in
this case radon] protection by following the radiation
standards of the Mine Safety and Health
Administration for Metal and Non-Metallic
Underground Mines, published July 31, 1969,
February 25, 1970, and December 8, 1970.)
Subchapter 5: Low and High Voltage Electrical
Safety Orders; and specifically tit. 8, §

Subchapter 7: General Industry Safety Orders; and
specifically tit. 8, §:

3203 - Injury and lliness Prevention Program;

3314 Control of Hazardous Energy Lockout/Tagout;
3395 & 3396 Heat lliness Prevention Programs;
5141.1 Protection from Wildfire Smoke

5185 6150-6154 Fire Protection

List of LORS for fire hazard protection for gen-tie
interconnection and overall project:

Cal Code Regs., tit. 14, 88 s 1250-1258, “Fire
Prevention Standards for Electric Utilities”

GO0-95, CPUC, “Rules for Overhead Electric Line
Construction,” Section 35

Yes. Staff's assessment recognizes and lists many
of the most important Cal OSHA worker safety
and health programs, and WORKER SAFETY-1,
2,3,4,5,6,7, 8, & 11 impose specific
conditions to ensure compliance with Title 8, as
well as Health & Safety Codes for Fire Protection
as shown in WORKER SAFETY-1, 2, 8,9, & 11

California Labor Code section 6709: Worker Training
On Valley Fever

Yes. WORKER SAFETY-7 requires training on
Valley Fever.

Local

2022 California Fire Code adopted into Kern County
Ordinance 17.32 including the July 2024
amendment

Yes. See discussion on the fire authority.

General

National Fire Protection Association (NFPA) 850 and
122

Yes. WORKER SAFETY-9 requires adherence to
NFPA 850 and NFPA 122 industry standard.
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4.4.4 Comments and Responses on the Preliminary Staff
Assessment

Response to Comment from the Applicant (TN 264316)

TN 264316 Comment regarding page 4.4-8 — Please change all references to
“blasting” and “explosions” to “controlled detonations”. These are precisely controlled
events.

Suggested revisions: “It is expected that twice-daily eaverrexptosiens controlled
detonations lasting a few seconds would occur at the beginning of each shift.

... Additionally, a BlastingPtar Controlled Detonations Plan is crucial for the safe
excavation of the underground cavern when using explosives.

Staff Response: Staff accepted the proposed changes and revised the text.

TN 264316 Comment regarding page 4.4-21 - Underground Cavern Construction,
item 1 - Since it is not a coal mine, we recommend removing the keyword "coal dust”
from flammable materials. Please revise text as follows:

“... Assess combustible materials: Analyze the presence of flammable materials like
wood, grease, and oil, arg-eeat-dust; including their storage and handling practice”.

Staff Response: Staff accepted the proposed changes and revised the text.

TN 264316 Group 1 Comments:

TN 264316 Comment regarding page 4.4-29, COC WORKER SAFETY-1,
paragraph 1. It is recommended to consolidate the Construction Emergency Action Plan
and the Emergency Response Plan into a single, comprehensive Emergency
Management Plan. It is recommended to integrate the Mining Safety and Health Plan
with the Construction Injury and lliness Prevention Program (I1PP) to avoid overlap and
ensure that all MSHA regulations are addressed cohesively within the safety framework.
It is suggested that the requirements of the Concrete Batch Safety Plan and
Construction PPE Program be combined with the IIPP to reduce confusion associated
with the number of site plans. The intent of the IIPP is that it includes all site health
and safety requirements and that employees are trained in the I1IPP requirements.

It is also suggested that the requirements found in WORKER SAFETY-1 and
WORKER SAFETY-2 for a HMBP and SPCC Plan be removed because they exist in
HAZ-1.

TN 264316 Comment regarding page 4.4-30, COC WORKER SAFETY-1,
Verification — It is recommended to consolidate the construction Emergency Action Plan
and Emergency Response Plan into a single, comprehensive Emergency Management
Plan. Please revise text as the Project Owner cannot control the actions of a third party,
such as the Kern County Fire Department (KCFD). For suggested revisions to conditions
see Appendix A: Worker Safety and Fire Protection.
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TN 264316 Comment regarding page 4.4-30, COC WORKER SAFETY-2,
paragraph 1 — It is recommended to consolidate the Operations Emergency Action Plan
and the Operations Emergency Response Plan into a single Operations Emergency
Management Plan. Please revise text as HAZ-1 covers the HMBP and SPCC. For
suggested revisions to condition see Appendix A: Worker Safety and Fire Protection.

Staff Response to TN 264316 Group 1 Comments: Staff declines to revise and re-
organize the SA as the applicant suggests. Although staff appreciates that the applicant
has different methods of organizing and consolidating their plans and programs, staff
has traditionally specified the programs listed in WORKER SAFETY-1 and WORKER
SAFETY-2 for inclusion into their respective IIPPs. The CEC has many times in the past
emphasized special safety programs in separate COCs and has tried to avoid loading
these specialized safety programs into the I1PP. However, please note that where these
plans are placed after review and approval is up to the project owner. Staff also is
aware of the duplication of the requirements of a HMBP and SPCC Plan in both Worker
Safety and Fire Protection and Hazards and has included this duplication
intentionally here and in other staff assessments for other projects. Staff asks the
applicant to understand that duplicative requirements often exist in different sections of
a large complex Staff Assessment for purposes of emphasis and “stand-alone sections”
where such Plans provide both hazard information and worker safety protections. Staff
is not requiring that duplicate Plans be provided.

TN 264316 Comment regarding page 4.4-30, COC WORKER SAFETY-1,
Verification — Please revise text as follows: “At least 90 days prior to the start of
construction, the project owner shall submit to the CPM for review and approval a copy
of the Project Construction and Safety and Health Program. At the same time, the
project owner shall also provide to the CPM a copy of letters requesting comments
submitted to KCED and KCSO. Written responses from the KCFD and KCSO, if

any, detailing resolved comments shall be submitted to the CPM within 30 days
of receipt bv the Pr0|ect Owner eﬂ—the—eens{-ruenen—FrFe—Pfeveﬁﬁﬁﬂ—Plan—t-he

Staff Response: Staff agrees with these suggested revisions.

TN 264316 Comment regarding page 4.4-31, COC WORKER SAFETY-2,
paragraph 2 and verification - Please revise text as follows:

At least 30 days prior to the start of commissioning, the project owner shall submit
to the CPM for review and approval the Operations and Maintenance Safety and
Health Program. The project owner shall provide a copy to the CPM of letters
requesting comments submitted to KCFD and written responses, if any, from
the KCFD detailing the resolved comments on the Operations Fire Prevention Plan, Fire
Protection System Impairment Program, and Emergency Action Plan.
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Staff Response: Staff accepted the proposed changes and revised the text.

TN 264316 Comment regarding page 4.4-32, COC WORKER SAFETY-5 - The
notification radius should be reduced to 1 mile. Analysis provided by the Applicant
indicates that vibrations will be imperceptible at a fraction of this distance. Please see
Appendix A: Worker Safety and Fire Protection with recommended changes.

Staff Response: Proposed COC WORKER SAFETY-5 includes the following
language: “At least 30 days before initiation of btasting-controlled detonations, the
project owner shall notify, in writing, all residents or owners of dwellings or other
structures within a 5-mile radius (or other distance as recommended by either the KCFD
Chief or the Kern County Sheriff's Office (KCSO).....” Therefore, a mechanism exists
within the COC for the project owner to discuss any revision of the distance with the
Kern County Fire Department and Sheriff's Office. Staff does not see the need to
change the distance now.

TN 264316 Comment regarding page 4.4-35, COC WORKER SAFETY-6 — Please
revise to allow for either the use of a state certified laboratory analysis or provide
copies of an equivalent analysis if available from AVEK.

Staff Response: Staff agrees with this suggestion and revised WORKER SAFETY-6
to read the following:

WORKER SAFETY-6 The project owner shall prepare and submit a Sampling and
Analysis Plan (SAP) to conduct laboratory periodic testing of the water from the AVEK
Water Agency to be used for dust control and surface soils from the dirt roads on the
site, have a state certified laboratory conduct the analysis of hexavalent chromium or
provide copies of an equivalent analysis if available from AVEK, and submit
both the SAP and lab results to the CPM for review and approval prior to the use or
ground application of water from those wells.

TN 264316 Comment regarding page 4.4-36, COC WORKER SAFETY-8 — Please
revise to coincide with underground construction activities, per comments in Appendix
A.

Staff Response: Staff agrees to this suggestion and revised WORKER SAFETY-8 to
read the following:

“Verification: At least 90 days prior to the start of site-moebtization underground
construction activities, the project owner shall provide to the KCFD a copy of the
plan for review and comment and to the CPM for review and approval.”

TN 264316 Comment regarding page 4.4-37, COC WORKER SAFETY-11 —
Please revise to grant the CPM the flexibility to make certain changes based on site and
project-specific conditions.
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Staff Response: Staff supports all eight requirements as written and declines the
applicant’s request. If the project is approved, the project owner is always free to
request any change or revisions to COCs as conditions change but must do so in the
proper format following existing procedures.

Response to Comment from California Unions for Reliable Energy
(CURE) (TN 264343)

Comment on pages 17 — 19 of CURE comments: CURE asserts that the PSA lacks
substantial evidence to conclude Valley Fever impacts are less than significant. CURE
also presents Attachment A Comments On Willow Rock Energy Storage Center Project,
Kern County, CA, authored by Dr. Clark (18 pages).

Staff Response: Staff responds to Dr. Clark’s report as a response to CURE’s
comments on Valley Fever. Staff appreciates the robust advocacy of CURE for workers
on this project, especially in controlling worker exposure to the Valley Fever-causing
fungus C. immitis. Staff agrees with the detailed presentation of the need for controls
and mitigation. Staff is also aware of many of the references presented by Dr. Clark in
his comments. Staff does not, however, agree with the following comments requesting
changes to the many mitigation methods proposed by the applicant and staff.

On pages 52 and 53, the following comment from Dr. Clark is unsubstantiated, “These
very small particles are not controlled by conventional construction dust control
mitigation measures.” A search of the reference listed shows no discussion or mention
of dust control mitigation. However, the later-referenced report by Cummings 2010
(https://doi.org/10.1017/50950268809990999 Published online by Cambridge University
Press) states the following: “Prevention and control of coccidioidomycosis, especially in
large outdoor areas associated with episodic focal activity, are challenging. Focal
Coccidioides growth or accumulation sites may be small and unevenly distributed within
endemic areas [1, 10]. Environmental sampling contributes little towards assessing
exposure risk, and exposure risks can be reduced but not eliminated by soil
decontamination [10] or dust suppression [10, 12].” The basis of this statement are two
rather old references from 2000 and 1946 and these show that control is “challenging”,
with which staff agrees. The Cummings reference also supports staff's conclusion that
sampling for the presence of C. immitis in soils is not effective. Instead, staff assumes it
is present.

Staff strongly agrees with Dr. Clark that the references both staff and he cite strongly
support staff’'s requirements for controlling airborne dust that possibly contain airborne
cocci spores (arthroconidia). These citations include (among others) the following from
governmental health agencies:

https://www.dir.ca.gov/dosh/valley-fever-home.html
https://www.kernpublichealth.com/healthy-community/iliness-disease/valley-fever
https://www.cdc.gov/niosh/valley-fever/about/index.html
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https://www.osha.gov/valley-fever/control-prevention
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/ValleyFeverPrevention.aspx

USGS 2000. “Operational Guidelines (version 1.0) for Geological Fieldwork in Areas
Endemic for Coccidioidomycosis (Valley Fever).” Accessed at
https://pubs.usgs.gov/0f/2000/0348/pdf/0f00-348.pdf

Additionally, Dr. Clark recommends “sampling for and removal of impacted soils prior to
starting construction is the best solution to Coccidioides immitis spores.”

Staff disagrees. As previously noted in the Cummings reference, soil testing for the
presence of C. /mmitis is not currently recommended. “7esting soil for Coccidioides is
currently done only for scientific research. It is not typically used to predict disease
spread. Coccidioides can be present in the soil without being released into the air.
Disease spread occurs from breathing spores from Coccidioides from the air. Scientists
sometimes test soil to understand more about its habitat and how weather or climate
patterns may affect its growth. New tests are being developed to improve detection of
Coccidioides in the environment for research.” (CDC 2024. Accessed at
https://www.cdc.gov/valley-fever/areas/index.html ) Additionally, in personal
communications with CDC scientists in 2010, staff was advised that soil testing was not
recommended due to the sporadic distribution of C. /mmitis in the soils. A negative
result could be a false negative, having missed the fungus, while a positive result could
be a false positive due to the test method or chance that a very small patch of the
fungus was located. Staff takes the precautionary approach and assumes the fungus is
present in endemic areas such as Kern County, therefore requiring protections without
confirmation testing. Staff also notes that its Valley Fever Condition of Certification has
been required for many power plant projects in the past at various locations in the state
where C. immitis is endemic and has included the reporting of known cases of VF in the
power plant construction and operations workforce to the CEC. Not one case has been
reported to the CEC since that Condition went into effect.

Staff also finds that the Kern County Public Health Department
(https://www.kernpublichealth.com/healthy-community/iliness-disease/valley-fever) is
well aware of the Valley Fever incidence rate in the County and it is best for them,
along with and Cal OSHA and CDPH to recommend further medical surveillance above
and beyond COC WORKER SAFETY-7.

With that said, staff does agree that adding some additional requirements in proposed
COC WORKER SAFETY-7 would enhance worker protections from exposure to C.
immitis:

WORKER SAFETY-7 The project owner shall develop and implement a worker Valley

Fever Prevention and Response Plan that includes an enhanced Dust Control Plan
containing the requirements described in AQ-SC3 and additionally requires:
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1. The mandatory on-site use of earth moving and excavating equipment
with environmental cabs (with AC and HEPA filters) and keeping the doors of

the cab closed;

2. Mandatory site worker use of dust masks (NIOSH N-95 or better) in areas where
active trenching occurs, even if dust is not visually detected present;

3. Implementation of enhanced dust control methods (increased frequency of

watering to no less than three (3) times each day at locations where active
trenching is conducted), use of dust suppression chemicals, etc. consistent with AQ-
SC34) immediately whenever visible dust comes from or onto the site;

4. Specific training on Valley Fever as per Labor Code Section 6109 which requires that
employers of workers in high-incidence counties (Kern County is included) shall provide
effective awareness training on Valley Fever to all employees before work begins and
annually by that date thereafter;

5 Medical referral protocol; and

6 Reporting of medically-diagnosed cases to the California Department of Public
Health, Cal OSHA, and the CPM.

Verification: At least 60 days prior to the commencement of site mobilization, the
Valley Fever Prevention and Response Plan shall be provided to the CPM for
review and approval.

4.4.5 Conclusions and Recommendations

CEC staff concludes that if the project owner provides a Project Construction Safety and
Health Program and a Project Operations and Maintenance Safety and Health Program
as required by COC WORKER SAFETY-1 and -2 and fulfills the requirements of COC
WORKER SAFETY-3 through -11 the project would incorporate adequate levels of
industrial safety and comply with applicable LORS.

CEC staff also concludes that the operation of project would present a significant direct
and cumulative impact on the local fire department and has recommended mitigation.
Implementation of proposed COC WORKER SAFETY-12 would reduce these impacts
to an insignificant level.

4.4.6 Proposed Conditions of Certification

The following proposed conditions of certification include measures to ensure
conformance with applicable LORS. Staff makes these recommendations to supplement,
expand, and clarify the applicant's proposed mitigation measures.

WORKER SAFETY-1 The project owner shall submit to the CPM a copy of the Project
Construction Health and Safety Program containing the following:

e a Construction Personal Protective Equipment Program;
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e a Construction Exposure Monitoring Program which shall include a Sampling
and Analysis Plan for monitoring wastewater from the cavern initial access
construction if Method 1 is chosen, and a Sampling and Analysis Plan for
routine sampling of excavated dust, soil, and rock removed from the cavern
for the determination of hazardous wastes;

e a Construction Injury and lliness Prevention Program;

e a Rock Crusher Safety Program that includes a dust and particulate emissions
controls;

e a Concrete Batch Plan Safety Program;

e a Construction Emergency Action Plan;

e an Emergency Response Plan;

e a Hazardous Material Business Plan (HMBP);

e a Spill Prevention, Control and Countermeasure Plan (SPCC);

e a Mining Safety and Health Plan that demonstrates compliance with all
applicable MSHA regulations for the construction of the underground cavern;
and

e a Construction Fire Prevention Plan that includes thoroughly detailed Fire
Detection and Suppression Plans for both surface and underground
construction activities, Emergency Rescue Plans for both surface and
underground construction, and methods of access for emergency responders
through locked gates at the surface and into the underground cavern.

The Personal Protective Equipment Program, the Exposure Monitoring Program,
the Injury and lliness Prevention Program, the Rock Crusher Safety Protocol, the
Concrete Batch Plant Safety Protocol, and the SPCC shall be submitted to the
CPM for review and approval concerning compliance of the program with all
applicable safety orders. The Construction Emergency Action Plan, Construction
Emergency Response Plan, the Controlled Detonations Plan, the HMBP, and the
Fire Prevention Plan shall be submitted to the KCFD for review and comment
prior to submittal to the CPM for approval. The Controlled Detonations Plan shall
also be submitted to the Kern County Sherif's Office for review and comment.

Verification: At least 90 days prior to the start of construction, the project owner shall
submit to the CPM for review and approval a copy of the Project Construction
and Safety and Health Program. At the same time, the project owner shall also
provide to the CPM a copy of letters requesting comments submitted to KCFD
and KCSO. Written responses from the KCFD and KCSO, if any, detailing resolved
comments shall be submitted to the CPM within 30 days of receipt by the Project
Owner.
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WORKER SAFETY-2 The project owner shall submit to the CPM a copy of the Project
Operations and Maintenance Safety and Health Program containing the following
items:

e an Operation Injury and lliness Prevention Plan;

e an Operations Emergency Action Plan that that fulfills the requirements of
California Public Utilities Code 761.3 section (Q);

e An Operations Emergency Response Plan;
e a Hazardous Materials Business Plan;
e a Spill Prevention, Control and Countermeasure Plan (SPCC);

e a Fire Prevention Plan (Cal Code Regs., tit. 8, § 3221) that includes methods
of access for emergency responders through locked gates;

e a Fire Protection System Impairment Program; and

e a Personal Protective Equipment Program (Cal Code Regs., tit.8, 88 3401—
3411).

The Operation Injury and lliness Prevention Plan, Hazardous Materials Business
Plan, the SPCC Plan, Emergency Action Plan, Emergency Response Plan, Fire
Prevention Plan, Fire Protection System Impairment Program, and Personal
Protective Equipment Program shall be submitted to the CPM for review and
approval concerning compliance of the programs with all applicable safety
orders. The Fire Prevention Plan, Fire Protection System Impairment Program,
and the Emergency Action Plan shall also be submitted to the KCFD for review
and comment.

Verification: At least 30 days prior to the start of commissioning, the project owner
shall submit to the CPM for review and approval the Operations and Maintenance
Safety and Health Program. The project owner shall provide a copy to the CPM
of letters requesting comments submitted to KCFD and written responses, if any
from the KCFD detailing the resolved comments on the Operations Fire
Prevention Plan, Fire Protection System Impairment Program, and Emergency
Action Plan.

WORKER SAFETY-3 The project owner shall provide a site Construction Safety
Supervisor (CSS) who, by way of training and/or experience, is knowledgeable of
compressed air energy projects, worker safety issues concerning underground
mining, and relevant worker safety-related LORS. The CSS shall be capable of
identifying workplace hazards relating to the construction activities; and has
authority to take appropriate action to ensure compliance and mitigate hazards.
The CSS shall:

e have overall authority for coordination and implementation of all occupational
safety and health practices, policies, and programs;
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e ensure that the safety program for the project complies with Cal OSHA and
federal regulations related to A-CAES projects;

e ensure that all construction and commissioning workers and supervisors
receive adequate safety training;

e conduct accident and safety-related incident investigations and provide
emergency response reports for injuries, and inform the CPM of safety-
related incidents; and,

e ensure that all the plans identified in COC WORKER SAFETY-1 and -2 are
implemented.

Verification: At least 30 days prior to the start of site mobilization, the project owner
shall submit to the CPM the name and contact information for the CSS. The
contact information of any replacement CSS shall be submitted to the CPM within
one business day.

The CSS shall submit in the Monthly Compliance Report (MCR) a monthly safety
inspection report to include:

e arecord of all employees trained for that month (all records shall be kept on
site for the duration of the project);

e summary report of safety management actions and safety-related incidents
that occurred during the month;

e report of any continuing or unresolved situations and incidents that may pose
danger to life or health;

e report of any visits from Cal OSHA and/or any complaints from workers to Cal
OSHA; and,

e report of accidents, injuries, and near misses that occurred during the
month.

WORKER SAFETY-4 The project owner shall make payments to the DCBO for the
services of a Safety Monitor based upon a reasonable fee schedule to be
negotiated between the project owner and the DCBO. Those services shall be in
addition to other work performed by the DCBO. The Safety Monitor shall be
selected from an independent company not affiliated with the DCBO and report
directly to the DCBO and would be responsible for verifying that the CSS, as
required in COC WORKER SAFETY-3, implements all appropriate Cal OSHA and
CEC safety requirements. The Safety Monitor shall conduct on-site (including
linear facilities) safety inspections at intervals necessary to fulfill those
responsibilities.

Verification: At least 60 days prior to the start of construction, the project owner shall
provide proof of its agreement to fund the Safety Monitor services to the CPM for
review and approval.
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WORKER SAFETY-5 The project owner shall submit to the CPM a copy of the Project
Construction Controlled Detonation Plan that contains a complete description of
how explosives would be safely transported and used at the site, evacuation