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PACIFIC GAS AND ELECTRIC COMPANY
2023-2025 WILDFIRE MITIGATION PLAN
SECTION 1
EXECUTIVE SUMMARY



1. Executive Summary

In the opening section of the WMP, the electrical corporation must provide an executive
summary that is no longer than 10 pages.

The electrical corporation must provide a brief overview of its progress in achieving the
goals, objectives, and targets specified in the previous WMP submissions. The
overview must discuss areas of success, areas for improvement, and any major lessons
learned.

The electrical corporation must summarize the primary goal, plan objectives, and
framework for the development of the WMP for the 3-year cycle. The electrical
corporation may use a combination of brief narratives and bulleted lists.

Introduction

Our stand is that catastrophic wildfires shall stop. In 2022, Pacific Gas and Electric
Company (PG&E) continued to reduce wildfire ignition risk through our 2022 Wildfire
Mitigation Plan (WMP) initiatives, such as Enhanced Powerline Safety Settings (EPSS)
and undergrounding. We also reduced the customer impacts of programs such as
EPSS. Our 2023 WMP builds on the work we have done to reduce wildfire risk by
incorporating more mitigation work that targets the highest risk -informed areas of our
system using existing mitigations measures and innovative technologies. Our plan also
includes more community engagement opportunities that will facilitate reducing
community impacts from mitigation work and safety outages.

Over the last several years, we have developed an integrated strategy to manage and
reduce ignition risk. First, we have deployed a suite of Comprehensive Monitoring and
Data Collection programs, such as wildfire cameras and asset inspections designed to
provide insight into changing environmental hazards around our assets. These
programs provide continuous monitoring capability that we use to decide what
mitigations to deploy and where and when to deploy them.

Second, our integrated strategy also includes Operational Mitigations—like EPSS and
Downed Conductor Detection—that provide on-going risk reduction and influence how
we manage the environment around the electric grid. Operational mitigations also
include initiatives we undertake to support customers before, during, and after wildfire
events.

Third, we are deploying System Resilience mitigations such as our 10,000-mile
distribution undergrounding program and our transmission line removal work to reduce
ignition risk by changing how our grid is constructed and operated.

Finally, in addition to our mitigation initiatives, we regularly engage with our customers
and communities to address issues related to wildfire preparation, ongoing safety work,
and other public safety and preparedness issues.

Our strategies and programs are working. As we explain more below, in 2022, we
significantly reduced California Public Utilities Commission (CPUC)-reportable ignitions
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in the High Fire Threat Districts (HFTD) and High Fire Risk Areas (HFRA) throughout
our service area. We plan to continue these efforts in 2023 through EPSS, our
undergrounding program, integrating more sophisticated risk-informed decision making
into our risk management and mitigation planning, addressing vegetation risk on a more
efficient, risk-informed basis, and ensuring that our public safety partners and
customers are well prepared for Public Safety Power Shutoff (PSPS) events.

Our 2023 WMP reflects feedback from stakeholders including our customers, public
safety partners, the Office of Energy Infrastructure Safety (Energy Safety), the CPUC,
the Independent Safety Monitor, the Governor’s Operational Observer,
Community-Based Organizations, and the communities they serve, tribal governments,
municipalities, and other engaged stakeholders.

Reducing Ignitions in the HFTD and HFRA

In 2022, our expanded EPSS Program significantly increased customer protection from
wildfire ignitions. After launching as a pilot in 2021, the 2022 EPSS Program expanded
substantially, protecting customers served by more than 44,000-line miles, including all
high fire-risk areas.

The 2022 EPSS Program resulted in fewer CPUC-reportable ignitions and a reduction
in acres impacted. We saw a 68 percent reduction in reportable ignitions on primary
distribution conductor when enabled, weather normalized, and a 99 percent reduction
in acres impacted compared to a 2018-2020 3-year average. Moreover, the average
duration of an EPSS outage in 2022 was 56 percent less than the average duration in
2021. In addition to EPSS, we are implementing other mitigations that we expect to
result in reduced ignitions in HFTD and HFRA areas. For example, we are continuing to
remove non-exempt equipment and expulsion fuses, installing additional covered
conductor, installing system automation devices such as fuse savers, deploying remote
grids, and installing break-away connectors. As we implement these mitigation
measures in 2023, we expect to maintain the 2022 reductions in CPUC-reportable
ignitions and to further reduce wildfire risk.

Aggressively Reducing Wildfire Risk in the HFTD and HFRA Through
Undergrounding

In July 2021, we announced our multi-year 10,000-mile undergrounding program. Since
that time, we have been putting in place the processes, tools, and team we need to
execute this ambitious program. We saw the benefits of this effort in 2022 when we
undergrounded approximately 180 miles, approximately 146 percent more than the

73 miles undergrounded in 2021.

We will continue to build on this progress during the WMP cycle by undergrounding
2,100 miles of distribution lines in the HFTD from 2023 to 2026, effectively eliminating
the ignition risk for overhead lines in those areas.

In this WMP, we are reducing the number of 2023-2026 undergrounding miles we had
forecasted in the 2022 WMP. The current multi-year plan is consistent with our
commitment to efficiently implement undergrounding. The reduced pace will decrease
costs in the program’s initial years and balance PG&E’s planned work scope with
meaningful risk reduction in the highest wildfire risk areas.
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Between 2023 and 2026, 87 percent of PG&E’s undergrounding work is planned for the
top 20 percent of risk-ranked circuit segments, as identified by our risk models.

Integrating More Sophisticated Risk-Informed Decision-Making into Our Risk
Management and Mitigation Planning

In 2022, we updated our Wildfire Distribution Risk Model (WDRM) to WDRM version 3
(WDRM v3) and introduced version 1 of our Wildfire Transmission Risk Model (WTRM).

Our updated WDRM provides predictions of the where, why, and how much wildfire risk
occurs during a typical wildfire season. The WDRM v3 quantifies risk for additional risk
drivers compared to the previous version (WDRM version 2) and incorporates several
improvements. The WDRM v3:

o Expands the machine learning to predict ignitions in the HFTD;

o Differentiates risk by location and/or individual assets so that we can prioritize
higher-risk areas;

e Helps us understand the factors contributing to risk by modeling relationships
among risk, environmental characteristics, and asset characteristics;

e Improves the consequence portion of the model; and

Estimates where specific mitigations are likely to be most effective.

The 2023 WMP reflects the benefits of our improved risk modeling. We are using the
outputs from the WDRM v3 to inform our risk-prioritized workplans for system
hardening, Vegetation Management (VM) work, inspections, and maintenance activities.
In addition, we are using the WTRM to inform our risk-prioritized workplans for certain
types of inspections. In this way, we target work and programs that will provide the
greatest risk reduction for our customers.

Addressing Vegetation Risk More Efficiently Through New Risk-Informed
Mitigation Initiatives

In 2023, we are restructuring our VM Program based on a risk-informed approach.
Recent data and analysis demonstrate that the Enhanced Vegetation Management
(EVM) Program risk reduction is less than EPSS and additional Operational Mitigations
such as Partial Voltage Detection capabilities. As a result, we transitioned the EVM
Program to three new risk-informed VM programs.

o Focused Tree Inspections: We developed specific areas of focus (referred to as
Areas of Concern (AOC)), primarily in the HFRA, where we will concentrate our
efforts to inspect and address high-risk locations, such as those that have
experienced higher volumes of vegetation damage during PSPS events, outages,
and/or ignitions.

« VM for Operational Mitigations: This program is intended to help reduce outages
and potential ignitions using a risk informed, targeted plan to mitigate potential
vegetation contacts based on historic vegetation caused outages on EPSS-enabled
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circuits. We will initially focus on mitigating potential vegetation contacts in circuit
protection zones that have experienced vegetation caused outages. Scope of work
will be developed by using EPSS and historical outage data and vegetation failure
from the WDRM v3 risk model. EPSS-enabled devices vegetation outages extent
of condition inspections may generate additional tree work.

o« Tree Removal Inventory: This is a long-term program intended to systematically
work down trees that were previously identified through EVM inspections. We will
develop annual risk-ranked work plans and mitigate the highest risk-ranked areas
first and will continue monitor the condition of these trees through our established
inspection programs.

Preparing for and Improving Our Response to PSPS Events

In 2022, we successfully executed annual PSPS drills and Full-Scale Exercise (FSE)
with our external partners. During the FSE, we simulated a PSPS event to test our
PSPS processes and tools, and to train our emergency response team members who
are responsible for responding to a PSPS event. As we explain in more detail in
Section 10, we are using the lessons learned from the FSE to further improve our PSPS
Program.

1.1 Summary of the 2020-2022 WMP Cycle

Consistent with California Law, we made substantial progress during the 2020-2022
WMP cycle constructing, maintaining, and operating our electrical lines and equipment
in a manner to minimize the risk of catastrophic wildfires. Significant achievements
include:

e Improving the models that we rely on to risk-inform our mitigation portfolio;

e Increasing our situational awareness;

« Adapting to changing climate conditions with new programs and mitigations;

e Implementing mitigation measures that reduced the potential for a wildfire ignition;

e Adopting EPSS throughout our HFTD and HFRA areas and improving response
times to outages; and

e Improving reliability and customer and community impacts by significantly reducing
the scope of PSPS outages.

Even with the progress we have made, we know that have more work to do.
Figure PG&E-1.1-1 summarizes our 2020-2022 WMP objectives and the components of
our risk mitigation strategy




FIGURE PG&E-1.1-1:
PG&E’S 2020-2022 WMP OVERALL OBJECTIVES AND
RISK MITIGATION STRATEGY COMPONENTS
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Below, we describe each of the components of our 2020-2022 WMP strategy.

Rely on Risk-Informed Decision Making

During the 2020-2022 WMP cycle, we significantly advanced our risk modeling
capabilities for informing work plans and mitigation initiative selections. Starting in 2019
with the WDRM version 1 (v1) we derived ignition probability from outage and ignition
data using a logistical regression model. Wildfire consequence predictions came from
fire modeling software. The WDRM v1 supported mitigation work conducted from 2019
to 2021.

WDRM (v2) took a significant step forward by using more advanced modeling,
examining more sub-drivers with regards to ignitions, and using PG&E’s Multi-Attribute
Value Function to predict wildfire consequences. WDRM v2 also used more
sophisticated algorithms, machine learning, and physics-based fire simulation outputs
mapped into fire size/severity tranches to quantify wildfire consequence. WDRM v2
supported emergent mitigation work in 2021 and 2022 planned work.

WDRM v3 made improvements based on discussions with Energy Safety and review
and feedback from internal and external experts. WDRM v3 uses more-advanced
machine-learning modeling techniques, incorporates improved and updated data, adds
predictions of wildfire risk reduction when mitigating various sources of risk, and
expands to understand additional ignition sources and sub-drivers. WDRM v3 also
includes “causal pathways” to ignitions, allowing for the nature of these causes to inform
the type of model structure and relevant covariates. The WDRM v3 supports 2023
emergent work and our 2024-2026 planned work.

In 2022, we expanded our risk modeling capabilities by also introducing our first WTRM.



Adapt our Approach to Address Evolving Threats

We continually evaluate our wildfire mitigation approach to adapt to evolving wildfire
threats. Since submitting our 2020 WMP, we have introduced new mitigations to better
address and mitigate ignition risk and retired others that were no longer as effective.

In 2019, PSPS was our best response to protect the public when weather or other
circumstances threatened our ability to provide electricity safely. However, while
extremely effective at reducing wildfire risk, PSPS outages are disruptive. In 2020, we
implemented PSPS impact initiatives such as transmission and distribution line
sectionalizing and improved granularity in meteorological guidance tools. In 2021, we
targeted mitigations to those locations that were most likely to be impacted by PSPS.
The total customers impacted decreased by approximately 67 percent from 2019 to
2021 and the total customer minutes of interruption decreased by approximately

97 percent during this period.

As another example of our adaptive approach, in 2021, we implemented an EPSS pilot
program that resulted in a significant reduction in ignitions. Given the success of the
pilot, we fully operationalized the program in 2022. We made more than 44,000-line
miles—including all high fire-risk areas—EPSS-capable, and we saw a dramatic

36 percent reduction in CPUC-reportable ignitions in the HFTD, compared to the
2018-2020 3-year average. At the same time, average outage times and the number of
customers affected per outage fell significantly from 2021.

Implement a Comprehensive Mitigation Strateqy

Throughout the 2020-2022 WMP cycle, we presented a comprehensive mitigation
strategy focused on addressing the greatest threats to both our system and our
customers. We have relied on our increasingly sophisticated risk-modeling and tools to
identify the locations where specific failures can lead to ignitions that have the highest
consequences. Leveraging our risk analysis and governance processes, we developed
a balanced portfolio of mitigation initiatives designed to address key risk drivers in the
highest risk locations.

We also implemented programs such as undergrounding, system hardening, EVM,
PSPS, and EPSS. Along with these foundational programs we built out our mitigation
portfolio to improve our situational awareness capabilities, developed risk-based
distribution, transmission, and substation inspection and maintenance programs. We
also introduced new programs based on innovative technologies such as Supervisory
Control and Data Acquisition (SCADA)-enabled automated sectionalizing devices and
SmartMeter™ Partial Voltage Detection.

Acknowledge Gaps and Areas for Improvement

In 2020, we acknowledged shortcomings in several programs where improvement was
needed. The feedback we received from Energy Safety and other stakeholders was
helpful in shaping our 2021 WMP.

In 2021, we submitted notices to the CPUC regarding self-identified issues. These
notices included gaps for enhanced inspections of hydroelectric substations, enhanced
inspections for electric distribution poles, and accounting for the number of weather
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stations and high-definition cameras. We addressed these self-identified issues by
instituting corrective action programs, implementing better controls, strengthening our
asset registry, and instituting standardized counting procedures.

In 2022, we developed a plan to address our maintenance tag backlog for transmission
and distribution facilities in the HFTD and HFRA areas. We are focused on completing
the ignition-risk tags in the HFRA and HFTD areas and bundling other open notifications
to efficiently address our gap in maintenance tag resolution.

Incorporate Feedback and Lessons Learned

Our WMPs incorporate feedback and lessons learned from the prior year. For example,
in 2020, we recognized EVM was not aligned with our risk prioritization model. While
not intentional, it reflected gaps in our processes. In 2021, we improved our process by
updating our risk model, targeting EVM on the highest risk circuit segments, and
implementing new governance procedures overseen by our Wildfire Risk Governance
Steering Committee. In 2022, we completed 99.5 percent of our EVM work in the

20 percent highest risk-ranked circuits in the HFTD.

The lessons learned in 2021 involved three key themes: continued safety focus;
coordination and knowledge sharing; and refining focus areas to our most effective core
programs. We incorporated these lessons learned into our 2022 WMP.

Meet and Exceed our Commitments

Our 2020 WMP included 134 initiatives meant to reduce wildfire ignition potential, fire
spread, and the impact of PSPS events. By the end of the year, we had successfully
met over 90 percent of the initiative targets.l Despite the significant progress made
during 2020, Energy Safety issued a Draft Annual Report on Compliance (ARC) for our
2020 WMP which found that PG&E did not substantially comply with the plan.2 On
December 27, 2022, we responded to Energy Safety that we strongly disagreed with
this finding and urged that the Draft ARC be revised to indicate that PG&E substantially

complied with the 2020 WMP.3

Our 2021 WMP included 53 commitments focused on wildfire mitigation activities such
as risk modeling, system hardening, EVM, PSPS, and situational awareness. We
completed all the commitments by year end 2021 and exceeded unit targets in several
cases.

We identified 54 targets in our 2022 WMP and met or exceeded 52 of them. The
two targets we did not meet in 2022 were associated with open distribution maintenance

1 The methodology for this calculation is discussed in PG&E’s Comments on the Draft Annual
Report on Compliance Regarding the 2020 Wildfire Mitigation Plan (Dec. 7, 2022),
Docket #2020-ARC.

2 Draft Annual Report on Compliance for PG&E 2020 Wildfire Mitigation Plan (Dec. 5, 2022),
Docket #2020-ARC.

3 PG&E’s Comments on the Draft Annual Report on Compliance Regarding the 2020 Wildfire
Mitigation Plan (Dec. 7, 2022), Docket #2020-ARC.
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tags and VM quality audits and reviews. While we were unable to close out as many
lower risk E tags as anticipated, this was a result of emerging higher-risk A and B tags
that were given priority. For VM, we completed all necessary audits and reviews
contemplated in our target, but not all audits and reviews met the target of 95 percent
Acceptable Quality Level. This occurred in part because the target was set in July at
the request of Energy Safety after many of the audits and reviews had been performed.
We are incorporating lessons learned from these two missed targets in our 2023 WMP.

Table PG&E-1.1-1, presented in Appendix F due to space limitations, lists the
42 quantitative targets that carried through the 2020-2022 WMP cycle and our progress
against them.

1.2 Summary of the 2023-2025 Base WMP
Our primary goals for the 2023-2025 Base WMP are to:

« Construct, maintain, and operate our electrical lines and equipment in a manner that
will minimize the risk of catastrophic wildfire posed by them;

o Thoroughly assess our wildfire risk, develop a comprehensive strategy to reduce
ignitions, and ensure the reliability of the electric systems;

« Implement mitigations designed to minimize the likelihood of catastrophic wildfires;
and

e Implement programs to limit customer disruption from our wildfire mitigation efforts.

PG&E’s objectives over the 2023-2025 WMP cycle are to use risk-informed
decision-making to minimize ignition risk and outage impacts. We have developed a
balanced portfolio of mitigations centered around comprehensive monitoring and data
collection, operational mitigations, and system resilience that work together to reduce
wildfire risk and strengthen the resiliency of our electric distribution and transmission
systems.

Figure PG&E-1.2-1 below shows our general WMP objectives and the framework for
how we developed our plan within that framework.




FIGURE PG&E-1.2-1:
PG&E’S 2023-2025 WMP FRAMEWORK AND OBJECTIVES

Risk Informed-Decision Making

We will use our wildfire distribution, wildfire transmission, PSPS, and other risk models to make risk-informed decisions, ensuring that we are
prioritizing our resources and efforts to reduce highest risk in the HFTD and HFRA and lessen impacts from wildfires and outages.

Operational Mitigations System Resilience Community Impacts

Comprehensive Monitoring
and Data Collection

= Gain insight into the
current state of our
electrical systems
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ignition risk
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Collection includes
programs such as Fire
Detection and Alerting
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Inspections

We rely on operational
mitigations to manage
our current risk on the
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Transmission Line Assets
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how our electric system
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System Resilience
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events

Using this framework, we have identified 62 initiative targets and objectives that we will
track throughout the year and report on quarterly and annually. In selecting these
targets, we have chosen to focus on initiatives that will have the most significant impact
on reducing wildfire risk and decreasing customer impacts from wildfire safety-related
outages. We have completed certain programs and removed some less impactful
targets from the 2023 WMP. As a result, the number of targets in the 2023 WMP is less
than the number of targets in our 2022 WMP. We are confident that the work we will
perform from 2023-2025 represents the right balance of mitigations to address the

evolving wildfire risk.

Our 2023 WMP provides detailed tables describing each target in the sections
prescribed by Energy Safety. In addition to the targets, we also have objectives
associated with many of our mitigations. We highlight key objectives aligned to our

framework below.

Risk-Informed Decision Making

Our Risk Methodology and Assessment Improvement Plan activities described in
Section 6.7 incorporate important new data into the WDRM that will better represent
items such as wildfire risk to vulnerable communities and the ability of a community to
safely evacuate from an active wildfire.

Comprehensive Monitoring and Data Collection

In Section 8.3, we discuss our Situational Awareness and Forecasting objective to
enable Artificial Intelligence (Al) processing of Wildfire Camera Data to provide
automated wildfire notifications in the internal PG&E monitoring tool (Wildfire Incident



Viewer — WIV). Early detection of new ignitions can help reduce the overall impact of
the ignition through increased awareness and more rapid response.

In Section 8.1.3, we describe our plan to increase retention for trained and qualified
inspectors. Our plan focuses on increasing and sustaining a consistent, year-over-year
internal workforce that builds on existing experience and mentors new employees for
asset inspections.

Operational Mitigations

We will identify VM AOCs that will be primarily focused on HFRA as discussed in
Section 8.2.3.4. A collaborative, cross-functional team will evaluate the service territory
with electric overhead assets and create a system-wide map that includes VM AOC:s.
Starting in 2023 we will stand up a pilot program AOC in HFRA, barring external factors.

System Resilience Mitigations

Grid Design, Operations and Maintenance initiatives include system resilience programs
such as Undergrounding and System Hardening. Key objectives include incorporating
the findings from the joint utility covered conductor effectiveness study into maintenance
and inspection standards. We discuss the covered conductor effectiveness study in
ACI PG&E-22-11.

Community Impacts

In Section 8.4 we describe our Emergency Preparedness Plan objectives that include
additional emergency training and exercises, coordinating emergency and disaster
preparedness plans with external stakeholders, and participating in benchmarking for
major outages. We will coordinate a variety of community engagement meetings in the
five regions we serve. We describe these outreach efforts in Section 8.5.

2023 Wildfire Mitigation Maturity Survey

As described above, PG&E has and will continue to make progress in mitigating wildfire
and ignition risk. We continue to support using, and refining, a wildfire mitigation
capability maturity model to measure this progress. The maturity model helps us
identify and share best practices and continually improve our approach to mitigate the
risk of utility-caused wildfires.

This year’s maturity model survey is significantly different from the previous survey, and
thus the scores from this year cannot reasonably be compared to scores from prior
years. Further, with this year’s maturity model including questions that are not always
relevant to utility operations, expectations that may be operationally impractical, and a
new minimum scoring methodology, the scores do not accurately capture all of our
actual and expected maturity, especially as to reducing wildfire risk.

We have made significant advancements in executing our wildfire mitigation plans and
are seeing the benefits described throughout this WMP. The initiatives included in this
WMP will further reduce wildfire risk and limit disruption from wildfire mitigation efforts
for the benefit of our customers and communities throughout California.
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2. Responsible Persons

The electrical corporation must list those responsible for executing the Wildfire
Mitigation Plan (WMP), including:

o Executive level- owner with overall responsibility;

e Program owners with responsibility for each of the main components of the plan;
and

e As applicable, general ownership for questions related to or activities described in
the WMP.

Titles, credentials, and components of responsible person(s) must be released publicly.
Electrical corporations can reference the WMP Process and Evaluation Guidelines and

the California Code of Regulations Title 14 Section 29200 for the submission process of
any confidential information.

Executive-Level Owner with Overall Responsibility:

Sumeet Singh, Executive Vice President, Operations and Chief Operating Officer

Program Owners

Table PG&E-2-1 below lists the program owners for each component plan. Several
program owners appear multiple times in the table. We have provided the credentials
for each program owner only the first time they are listed.
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TABLE PG&E-2-1:

PROGRAM OWNERS FOR EACH COMPONENT OF PLAN

Section Name Title Credentials Component
Section 1: Andy Sr. Director, Mr. Abranches holds a Bachelor’s degree in Mechanical Engineering from Section 1:
Executive Abranches Wildfire Risk California Polytechnic State University, San Luis Obispo. He is also a graduate All Components
Summary Management from General Electric Company’s (GE) Technical Leadership Program and is a GE

Certified Six Sigma Master Black Belt. Since joining Pacific Gas and Electric
Company (PG&E or the Company) in 2008, Mr. Abranches has served in various
leadership roles within Enterprise and Operational Risk, Electric Operations, Gas
Operations, Finance, and Human Resources.
Section 2: Jay Leyno Director, Mr. Leyno holds a Bachelor of Science in Business Management from the Section 2:
Responsible Community University of Phoenix. He has over 25 years of expertise in the utility field. He has | All Components
Persons Wildfire Safety served in a variety of roles of leadership roles in PG&E since 2014 and has been
Program the Director for the CWSP for the past year.
(CWSP)
Section 3: Anne Beech Director, Ms. Beech holds a Bachelor’s degree in Business Administration/Accounting from Section 3:
Statutory Regulatory San Francisco State University. She earned her Master of Business Administration | All Components
Requirements Compliance and | (MBA) from St. Mary’s College in Moraga, California and has participated in several
Checklist Investigation executive leadership training programs. Since joining PG&E in 2000, Ms. Beech
has held leadership roles in Customer Care, Gas Operations, Finance, and
Information Technology. Currently she leads the Electric Operations California
Public Utilities Commission (CPUC or Commission)/Office of Energy Infrastructure
Safety (OEIS or Energy Safety) Compliance team, Wildfire Order Instituting
Investigation Compliance team, and Data Response Unit.
Section 4: Jay Leyno Director, CWSP | Provided above Section 4.1:
Overview of Primary Goal
WMP . . .
Andy Sr. Director, Provided above Section 4.2:
Abranches Wildfire Risk Plan Objectives
Management
. Mr. Whorton has a MBA degree and a Bachelor of Science degree in Microbiology. . )
Matthew Dlre_ctor, He has 13 years of utility finance experience. Section 4.3;
Whorton Business Proposed

Finance Electric
Operations and
Engineering
Strategy

Expenditures
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TABLE PG&E-2-1:

PROGRAM OWNERS FOR EACH COMPONENT OF PLAN

(CONTINUED)

Section Name Title Credentials Component
Paul Director, Risk Mr. McGregor is the Director of Risk Management and Analytics, which includes: Section 4.4:
McGregor Management Wildfire Risk Management; Electric Asset Safety & Risk Management; and Risk and | Risk-Informed
and Analytics Data Analytics. He has over 30 years of experience working for, and consulting for, | Framework
electric utilities in their operations, finance, and risk management matters across
generation, transmission, distribution, energy marketing, customer service and
corporate service functions. Mr. McGregor holds a Bachelor of Science degree in
Technology and Business Studies from the University of Strathclyde and an MBA
degree from the University of Pittsburgh.
Section 5: Jadwindar Director, Asset Mr. Singh holds a Bachelor’s degree in electrical engineering from California Section 5.1:
Overview of the | Singh Knowledge Polytechnic State University San Luis Obispo and is a Registered Professional Service Territory
Service Management Engineer in the state of California. He has held roles of increasing responsibility in Section 5.2:
Territory electric operations including compliance management, risk management, asset m‘
management, and data management and analytics. |
nfrastructure
Section 5.3.3:

High Fire Threat
Districts

Section 5.3.5:
Topography

Section 5.4.1:
Urban, Rural
and Highly Rural
Customers

Section 5.4.2:
Wildland-Urban
Interface

Section 5.4.3.1:
Individuals at
Risk from
Wildfires

Section 5.4.4:
Critical Facilities
and
Infrastructure at
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TABLE PG&E-2-1:

PROGRAM OWNERS FOR EACH COMPONENT OF PLAN

(CONTINUED)

Section Name Title Credentials Component
Risk from
Wildfire
Shawn Director, Public | Mr. Holder holds a Bachelor's and Master’s degree in Electrical Engineering from Section 5.3.1:
Holder Safety Power the University of Idaho. He has a certificate of Strategic Decision and Risk Fire Ecology
Shutoff (PSPS) | Management from Stanford. He is a Registered Professional Engineer in the state Section 5.4.2-
of California. Mr. Holder has held roles of increasing responsibility in electric Wildland Ur-bén
operations and risk management.
Interface
Andy Sr. Director, Provided above Section 5.3.2:
Abranches Wildfire Risk Catastrophic
Management Wildfire History
Nathan Senior Manager, | Mr. Bengtsson holds a Bachelor of Arts degree in International Relations from Section 5.3.4.1:
Bengtsson Climate Claremont McKenna College and is a graduate of the CORO Fellows Program in General Climate

Resilience

Public Affairs. He has spent the last seven years with PG&E focused on climate
policy, representing the Company at the California Air Resources Board, California
Energy Commission, CPUC, and many other state agencies. He is the Senior
Manager of Climate Resilience for PG&E.

Conditions

Harsh Grover

Senior Director,

Ms. Grover has 20 years of experience working in consulting, semiconductor, and

Section 5.3.4.2:

System & utility industries in various operations, finance, and technology roles. She has been | Climate Change
Resource with PG&E for past 13 years and currently leads the System and Resource Phenomena and
Planning Planning in PG&E’s Engineering, Strategy and Planning group. She holds a B.E. trends
(Hons) in Computer Science from BITS, Pilani, India and a MBA degree in Strategy,
Finance and Marketing from Brigham Young University in Utah.
Andy Sr. Director, Provided above Section 5.4.3.2:
Abranches Wildfire Risk Social
Management Vulnerability and

Exposure to
Electrical
Corporate
Wildfire Risk

Section 5.4.5:
Environmental
Compliance and
Permitting
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TABLE PG&E-2-1:

PROGRAM OWNERS FOR EACH COMPONENT OF PLAN

(CONTINUED)

Section Name Title Credentials Component
Jadwindar Director, Asset Provided above Section 5.4.3.2:
Singh Knowledge Social
Management Vulnerability and
Exposure to
Electrical
Corporate
Wildfire Risk
Paul Director, Risk Provided above Section 5.4.3.3:
McGregor Management and Sub-Divisions
Analytics with Limited
Egress or No
Secondary
Egress
James Director, Mr. Merriman holds a Bachelor's and Master’s degree in Accounting from the Section 5.4.5:
Merriman Underground, Grid | University of Wisconsin-Madison. He has worked at PG&E for 11 years and has | Environmental
& Permitting been a Director in Safety, Health, and Environmental Management for 5 years. Compliance and
Permitting
Section 6: Risk | Paul Director, Risk Provided above Section 6.1:
Assessment McGregor Management and Methodology
and Analytics . .
Section 6.2: Risk
Methodology Analysis
Framework
Section 6.3: Risk
Scenarios

Section 6.4.1.1:
Geospatial Maps
of Top-Risk
Areas within
HFRA

Section 6.4.2:
Top
Risk-Contributing
Circuits
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Section 6.6.1:

Independent
Review
Section 6.6.2:
Model Controls,
Design, and
Review
Section 6.7: Risk
Assessment
Improvement
Plan
Shawn Director, PSPS Provided above Section 6.4.1.2:
Holder Proposed
Updates to the
HFTD
Scott Strenfel | Director, Mr. Strenfel received his Bachelor of Science and Master of Science degrees in | Section 6.4.3:
Meteorology and Meteorology from San Jose State University and was in the first graduating class | Other Key
Fire Science of SISU’s Fire Weather Research Laboratory. He leads a team of operational Metrics and
meteorologists and data scientists and is the Chief Meteorologist for PG&E. Indicators
Rick Ito Sr. Director, Mr. Ito serves PG&E as the Senior Director for Enterprise Operations and Risk Section 6.5:
Enterprise and Management. He is responsible for risk management governance, risk Enterprise
Operational Risk regulatory strategy and enterprise risk analytics to manage the Company’s System for Risk
Management enterprise risks. Prior to joining PG&E Mr. Ito held several leadership positions Assessment
(EORM) in risk management and compliance. He holds Bachelor of Science and Master
of Science degrees in Electrical Engineering from California State University
(CSU), Long Beach and University of Southern California, respectively, and an
MBA degree from the University of California at Los Angeles.
Section 7: Jim Gill Sr. Director, Asset | Mr. Gill holds a Bachelor of Science degree in Electrical Engineering from the Section 7.1.1:
Wildfire Strategy Director, | University of lllinois, Champaign Urbana. He is a Registered Electrical Engineer, | Approach
Mitigation Transmission, California with 23 years utility engineering, operations, and asset management . .
: : Section 7.1.4:
Strategy Substation, and experience. -
Development Storage Strategy Mltlgat_lon
Selection
Process

Section 7.1.4.1:
Identifying and
Evaluating
Mitigation
Initiatives
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Section 7.1.4.2:
Mitigation
Initiative
Prioritization

Section 7.1.4.3:
Mitigation
Initiative
Scheduling

Section 7.2.1:
Overview of
Mitigation
Initiatives and
Activities

Section 7.2.3:
Interim Mitigation
Initiatives

Maria Ly

Director,
Transmission,
Substation, and
Storage Strategy

Ms. Ly is the Director of Transmission and Substation Asset Management at
PG&E. She holds a Bachelor of Science degree in Electrical Engineering from
California Polytechnic University (Cal Poly), San Luis Obispo, and is a
California-Registered Professional Engineer. She has over 33 years of
experience in the utility industry.

Section 7.1.1:
Approach

Section 7.1.4:
Mitigation
Selection
Process

Section 7.1.4.1:
Identifying and
Evaluating
Mitigation
Initiatives

Section 7.1.4.2:
Mitigation
Initiative
Prioritization
Section 7.1.4.3:
Mitigation
Initiative
Scheduling
Section 7.2.1:

Overview of
Mitigation
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Initiatives and

Activities
Section 7.2.3:
Interim Mitigation
Initiatives
Andy Sr. Director, Provided above Section 7.1.2:
Abranches Wildfire Risk Key Stakeholders
Management for Decision
Making
Section 7.1.3:
Risk Informed
Prioritization
Section 7.2.1:
Overview of
Mitigation
Initiatives and
Activities
Jeff Deal Vice President Mr. Deal has a Bachelor of Science degree in Electrical Engineering from Section 7.1.4.3:
(VP), Electric Cal Poly, San Luis Obispo. He is a Registered Professional Electrical Engineer | Mitigation
Distribution in California and has 37 Years utility engineering and operational experience. Initiative
Operations Scheduling
Ahmad VP, Electric Mr. Ababneh has more than 25 years of experience focused on the energy and Section 7.1.4.3:
Ababneh Operations (Ops), | utility sectors. He holds a Bachelor’s degree in Electrical Engineering from Mitigation
Projects & Jordan University of Science and Technology, a Master of Electrical Engineering | Initiative
Construction degree from the University of New Orleans and a MBA degree from Palm Beach | Scheduling
Atlantic University.
Dave Sr. Dir, Mr. Gabbard holds a bachelor’'s degree in Mechanical Engineering from Section 7.1.4.3:
Gabbard Transmission California Polytechnic State University San Luis Obispo. He also holds a MBA Mitigation
Substation degree from University of Pennsylvania —The Wharton School. Mr. Gabbard is a | Initiative
Maintenance and certified Project Management Professional (PMP) from the Project Management | Scheduling
Construction Institute. He has 17 years of utility experience with PG&E and has held various
(M&C) roles in Project Management, Engineering, Construction, and Generation
Interconnection. Mr. Gabbard is currently the Sr. Director for PG&E’s Electric
Transmission & Substation Department.
Martin VP, Electric Mr. Wyspianski is the VP of Electric Engineering, Asset and Regulatory at Section 7.2.1:
Wyspianski Engineering, PG&E. In this role, he is responsible for near-term engineering priorities and Overview of
Asset & long-term planning, including asset and risk management for the utility’s electric | Mitigation
Regulatory infrastructure. Initiatives and

Activities
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Paul
McGregor

Director, Risk
Management and
Analytics

Provided above

Section 7.2.2:
Anticipated Risk
Reduction

Section 8:
Wildfire
Mitigations

Jay Leyno

Director, CWSP

Provided above

Section 8.1: Grid
Design,
Operations, and
Maintenance

All components

Section 8.1.2:

Grid Design
and System
Hardening

Jim Gill

Sr. Director, Asset
Strategy

Provided above

Section 8.1.2.6:
Emerging Grid
Hardening
Technology
Installations and
Projects

Section 8.1.2.6.1:
Distribution,
Transmission,
and Substation:
Fire Action
Schemes and
Technology

Section 8.1.2.6.2:
Breakaway
Connector

Section 8.1.2.10:
Other Grid
Topology
Improvements to
Minimize Risk of
Ignitions

Section
8.1.2.10.1:
Downed
Conductor
Detection
Devices

Section
8.1.2.10.2:
Installation of
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System
Automation
Equipment —
Installation of
Devices to
Eliminate High
Impedance
Back-feed
Conditions

Section
8.1.2.10.3: Motor
Switch Operator
Switch
Replacement

Section
8.1.2.10.4: Surge
Arresters

Section
8.1.2.10.5:
Non-Exempt
Expulsion Fuses

Matt Pender

Sr Director,
Underground
Program

Mr. Pender is PG&E’s Senior Director of the Undergrounding Program. He
joined PG&E in 2006 as a Gas Engineer and has previously held leadership
positions in Gas Operations, Electric Operations, Land Management, Vegetation
Management (VM), and Wildfire Risk Mitigation. Mr. Pender holds Bachelor of
Science degrees in Mechanical Engineering and Business Management from
North Carolina State University. He is a California registered Professional
Engineer and has an MBA degree from the University of Pennsylvania’s Wharton
School of Business.

Section 8.1.2.1:
Covered
Conductor
Installation

Section 8.1.2.2:
Undergrounding
of Electric Lines
and/or Equipment

Section 8.1.2.5.2:
Traditional
Overhead
Hardening —
Distribution
Section 8.1.2.9.2:
Line Removal (in
the HFTD) —
Distribution
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Daniel

Director, Work

Mr. Ohlendorf holds a Bachelor of Science in Aerospace Engineering, a Master

Section 8.1.2.3:

Ohlendorf Readiness and of Engineering, and an MBA degree all from San Jose State University. He is Distribution pole
Integration also Project Management certified (PMP). Prior to serving as the Director of replacements and

Work Readiness and Integration, he served previous roles at PG&E including the | reinforcements
Director of Technology Program Management and various roles in Customer
Care.

Joshua Director, Contract | Mr. Fredriksson has a Bachelor of Science degree in Supply chain Management | Section 8.1.2.3:

Fredriksson Execution and Logistics from California State University Maritime Academy. He has Distribution pole
14 years of utility experience overseeing, Project Management, Gas and Electric | replacements and
Design, Electric Vehicle, Wildfire Risk Mitigation, Vegetation and Construction. reinforcements
He currently supports all Major Events and PSPS activations as an Emergency
Operations Center (EOC) Operations Section Chief.

Maria Ly Director, Provided above Section 8.1.2.4:

Transmission,
Substation, and
Storage Strategy

Transmission
Pole
Replacements
and
Reinforcements

Section 8.1.2.5.1:
Traditional
Overhead
Hardening —
Transmission
Conductor

Section 8.1.2.9.1:
Line removal (in
HFTD) —
Transmission

Section
8.1.2.11.1: Other
Grid Topology
Improvements to
Mitigate or
Reduce PSPS
Events —
Transmission

Section
8.1.2.12.2: Other
Technologies and
Systems —
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Substation
Animal
Abatement

Bob Brock

Director, T Line
M&C

Mr. Brock has more than 39 years of utility experience as a Groundman, General
Construction (GC) Apprentice Lineman, GC Lineman, GC Subforeman, T-200
Supervisor, T-300 Superintendent, Senior Manager of Distribution Work Methods
& Procedures & Field Training and Director of T-Line M&C.

Section 8.1.2.4:
Transmission
Pole
Replacements
and
Reinforcements

Vanessa
Morgan

Director, TS
Project Mgt &
Portfolio

Ms. Morgan holds a Bachelor’s in Science degree in Business Communications
from the University of Wyoming. She is also a graduate from Leadership
California Program and is a Certified PMP. Ms. Morgan has 20 years of
experience with PG&E and since 2012 she has served in various leadership
roles within Standards & Work Methods and Electric Operations Project
Management (Transmission, Distribution and Substation).

Section 8.1.2.5.1:
Traditional
Overhead
Hardening —
Transmission
Conductor

Section 8.1.2.9.1:
Line removal (in
the HFTD) —
Transmission

Section
8.1.2.11.1: Other
Grid Topology
Improvements to
Mitigate or
Reduce PSPS
Events —
Transmission

Section
8.1.2.12.2: Other
Technologies and
Systems —
Substation Animal
Abatement

Hicham
Mejjaty

Director,
Transmission and
Distribution (T&D)

Mr. Mejjaty holds a Bachelor’s degree in Electrical Engineering, Computer
Engineering, and an MBA degree from Louisiana State University. He has

20 years of experience in the utility industry and has held multiple roles of
increasing responsibility in Distribution Design, Distribution Planning and
Reliability, Process Improvement, as well as Compliance and Risk Management

Section 8.1.2.6:
Emerging Grid
Hardening
Technology
Installations and
Pilots
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Section 8.1.2.6.1:
Distribution,
Transmission,
and Substation:
Fire Action
Schemes and
Technology

Section 8.1.2.6.2:
Breakaway
Connector

Section 8.1.2.8:
Installation of
System
Automation
Equipment

Section 8.1.2.8.1:
Installation of
System
Automation
Equipment —
Distribution
Protective
Devices

Section 8.1.2.10:
Other Grid
Topology
Improvements to
Minimize Risk of
Ignitions

Section
8.1.2.10.2:
Installation of
System
Automation
Equipment —
Installation of
Devices to
Eliminate High
Impedance
Back-feed
Conditions
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Section
8.1.2.10.3: Motor
Switch Operator
Switch
Replacement

Section
8.1.2.10.4: Surge
Arresters

Section
8.1.2.10.5:
Non-Exempt
Expulsion Fuses

Section 8.1.2.11:
Other Grid
Topology
Improvements to
Mitigate or
Reduce PSPS
Events

Section
8.1.2.11.2: Other
Grid Topology
Improvements to
Mitigate or
Reduce PSPS
Events —
Distribution

Section
8.1.2.11.3: Other
Grid Topology
Improvements to

Mitigate or
Reduce PSPS
Events —
Substation
Quinn Sr. Director, GRID | Mr. Nakayama holds a Bachelor of Science in Business Administration. He has | Section 8.1.2.7:
Nakayama Innovation 19 years of Utility experience of which 5 years have been spent in R&D Microgrids
Research and Innovation. Section 8.1.2.7 3:
Development R
Community

(R&D)

Microgrid
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Enablement
Program (CMEP)
and Microgrid
Incentive
Program (MIP)

Section 8.1.2.7.4:
Microgrid-
Related
Technology Pilots

Mike
Medeiros

Sr. Director,
Electric
Technology and
Information
Strategy

Mr. Medeiros holds of Bachelor of Science degree in Economics from Santa
Clara University and a MBA from Golden Gate University. He has 32 years in
the energy industry, with roles in energy efficiency, rate design, retail and
wholesale energy marketing, gas pipeline and power plant development,
transmission line and substation project management, and energy storage
development.

Section 8.1.2.7.1:
Remote Grids
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TABLE PG&E-2-1:
PROGRAM OWNERS FOR EACH COMPONENT OF PLAN
(CONTINUED)

Section Name Title Credentials Component
Satvir Nagra | Director, Asset Mr. Nagra has a Bachelor of Science in Electrical Engineering from Cal Poly Section 8.1.2.8:
Planning San Luis Obispo and holds an active Professional Engineering License in Installation of

Electrical Engineering for the state of California. He is the Director of Asset
Planning within the Asset Management organization and has 31 years of
experience. Mr. Nagra has held positions of increasing responsibility at PG&E
focused on Electric Distribution Planning, Electric Transmission Planning, and
Electric Generation Interconnection.

System
Automation
Equipment

Section 8.1.2.8.1:
Installation of
System
Automation
Equipment —
Distribution
Protective
Devices

Section 8.1.2.11:
Other Grid
Topology
Improvements to
Mitigate or
Reduce PSPS
Events

Section
8.1.2.11.2: Other
Grid Topology
Improvements to
Mitigate or
Reduce PSPS
Events —
Distribution

Section
8.1.2.11.3: Other
Grid Topology
Improvements to
Mitigate or
Reduce PSPS
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Events —

Substation
Dave Canny | Director, Electric Mr. Canny has a Bachelor of Arts from Dartmouth College and a Master of Section
Program Environmental Policy and Management from Duke University. He has a 8.1.2.10.1:
Management certificate of business excellence from the Haas School of Business at the Downed
University of California at Berkeley and is a graduate of the Utility Executive Conductor
Course at the University of Idaho. Previous to his current role, Mr. Canny has Detection
held multiple roles of increasing responsibility in Customer Care and has Devices
extensive emergency response experience.
Calvin Director, M&C Mr. Black holds a Bachelor of Science in Business Management, Black Belt in Section
Black I Lean Six Sigma, Total Quality Management Certification, Certified Electrical 8.1.2.12.2: Other
Technician, and Certified Electrician. He has served PG&E as a Journeyman Technologies
Electrical Technician, Substation Maintenance Supervisor, Substation and Systems —
Maintenance and Construction Superintendent, Work Methods & Procedure Substation
Manager, and M&C Relay and Protection Manager. Animal
Abatement
Section 8.1.3: Jim Gill Sr. Director, Asset | Provided above Section 8.1.3:
Asset Strategy Asset Inspections
Inspections

Section 8.1.3.2:
Asset Inspections
— Distribution

Section 8.1.3.2.1:
Detailed Ground
Inspection

Section 8.1.3.2.2:
Infrared
Inspections

Section 8.1.3.2.3:
Intrusive Pole
Inspections

Section 8.1.3.2.4:
LiDAR-based
Pole Loading
Assessments

Section 8.1.3.2.5:
Overhead
Equipment
Inspections




-09_

Section 8.1.3.2.6:
Patrol Inspection

Section 8.1.3.2.7:
Pilot Inspections

Heather
Duncan

Director, System
Inspections

Ms. Duncan has 32 years of experience at PG&E including roles in Customer
Service, Meter Reader, Joint Pole, Mapper, Estimator, Supervisor, Distribution
Specialist, and Production Specialist. Ms. Duncan started working in
Compliance/Maintenance in 2001 and has held various roles and is currently the
Director of System Inspections.

Section 8.1.3:
Asset Inspections

Section 8.1.3.2:
Asset Inspections
— Distribution

Section 8.1.3.2.1:
Detailed Ground
Inspection

Section 8.1.3.2.2:
Infrared
Inspections

Section 8.1.3.2.3:
Intrusive Pole
Inspections

Section 8.1.3.2.4:
LiDAR-based
Pole Loading
Assessments

Section 8.1.3.2.5:
Overhead
Equipment
Inspections

Section 8.1.3.2.6:
Patrol Inspection

Section 8.1.3.2.7:
Pilot Inspections

Maria Ly

Director,
Transmission,
Substation, and
Storage Strategy

Provided above

Section 8.1.3.1:
Asset Inspection
Program —
Transmission

Section 8.1.3.1.1:
Ground Detailed
Inspection
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Section 8.1.3.1.2:
Aerial Detailed
Inspection

Section 8.1.3.1.3:
Climbing Detailed
Inspection

Section 8.1.3.1.4:
Infrared
Inspection

Section 8.1.3.1.5:
Intrusive Pole
Inspections

Section 8.1.3.1.6:
Switch Function
Testing

Section 8.1.3.1.7:
Patrol Inspection

Section 8.1.3.1.8:
Pilot Inspections

Section 8.1.3.3:
Asset Inspection
Program —
Substation

Section 8.1.3.3.1:
Substation
Inspections

Joshua
Fredrickson

Director, Contract
Execution

Provided above

Section 8.1.3.1:
Asset Inspection
Program —
Transmission

Section 8.1.3.1.1:
Ground Detailed
Inspection

Section 8.1.3.1.2:
Aerial Detailed
Inspection
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Section 8.1.3.1.3:
Climbing Detailed
Inspection

Section 8.1.3.1.4:
Infrared
Inspection

Section 8.1.3.1.5:
Intrusive Pole
Inspections

Section 8.1.3.1.6:
Switch Function
Testing

Section 8.1.3.1.7:
Patrol Inspection

Section 8.1.3.1.8:
Pilot Inspections

Section 8.1.3.3:
Asset Inspection
Program —
Substation

Section 8.1.3.3.1:
Substation
Inspections

Russ Cruzen

Director, Power
Generation Asset
Excellence

Mr. Cruzen has a Bachelor of Science in Electrical Engineering from Cal Poly San
Luis Obispo and has a Professional Engineering License in Electrical Engineering
for the state of California. Mr. Cruzen has extensive utility experience, including
gas refining, nuclear engineering design, operations and maintenance, hydro
construction, contracts, contractor safety and outage management.

Section 8.1.3.3:
Asset Inspection
Program —
Substation

Section 8.1.3.3.1:
Substation
Inspections

Section 8.1.4:
Equipment
Maintenance
and Repair

Jim Gill

Sr. Director, Asset
Strategy

Provided above

Section 8.1.4:
Equipment
Maintenance and
Repair

Section 8.1.4.1:
Capacitors
Maintenance
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Section 8.1.4.3:
Connectors
Maintenance
(Including Hotline
Clamps)

Section 8.1.4.4:
Conductors
(Including
Covered
Conductors)

Section 8.1.4.5:
Fuses (Including
Expulsion Fuses)

Section 8.1.4.6:
Distribution Poles

Section 8.1.4.7:
Lightning
Arrestors

Section 8.1.4.8:
Reclosers

Section 8.1.4.9:
Splices

Section 8.1.4.11:
Transformers

Section 8.1.4.12:
Other Equipment

Not Listed
Bryon Winget | Sr. Director, WMP | Mr. Winget holds a Bachelor and Master of Science degree in Material Science Section 8.1.4:
Tag Commitment | Engineering from University of California, Berkeley. He is also Project Equipment

Delivery

Management certified (PMP) and a certified Manager of Quality/Organizational
Excellence. Prior to serving as the Sr. Director, WMP Tag Commitment Delivery,
he served previous roles at PG&E including the Director of Gas Investment
Planning and various Gas Engineering roles.

Maintenance and
Repair

Section 8.1.4.4:
Conductors
(Including
Covered
Conductors)
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Section 8.1.4.5:
Fuses (Including
Expulsion Fuses)

Section 8.1.4.10:
Transmission
Poles/Towers

Section 8.1.4.11:
Transformers

Section 8.1.4.12:
Other Equipment

Not Listed
Ryan Blake Director, Mr. Blake is Director of Distribution Programs and has held the position for Section 8.1.4.1:
Distribution 2 years. He holds a Bachelor of Arts degree in Economics and Statistics from the | Capacitors
Programs University of California at Davis and has 12 years professional experience in Maintenance
utility operations and corporate finance. He served previous roles across Section 8.1.4.3:
construction and program management functions in Electric Operations. PSS
Connectors
Maintenance
(Including Hotline
Clamps)
Section 8.1.4.9:
Splices
Maria Ly Director, Provided above Section 8.1.4.2:
Transmission, Circuit Breakers
Substation, and Maintenance
Storage Strategy Section 8.1.4.10:
Transmission
Poles/Towers
Calvin Director, M&C Provided Above Section 8.1.4.2:
Black IlI Circuit Breakers
Maintenance
Hicham Director, Provided Above Section 8.1.4.6:
Mejjaty Transmission & Distribution Poles
Distribution

Section 8.1.4.7:
Lightning
Arrestors

Section 8.1.4.8:
Reclosers
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Section 8.1.5; Jadwindar Director, Asset Provided above Section 8.1.5:
Asset Singh Knowledge Asset
Management Management Management and
and Inspection Inspection
Enterprise Enterprise
System(s) System(s)
Ali Moazed Director, Data Mr. Moazed holds a Bachelor of Science degree in Civil Engineering from the Section 8.1.5:
Management and University of Cincinnati, and a Master of Business Management and Master of Asset
Analytics Science in Sustainable Systems both from the University of Michigan. Since Management and
joining PG&E in 2009, Mr. Moazed has served in a variety of leadership roles Inspection
including Finance, Customer Care, Smart Grid Strategy, Energy Procurement & Enterprise
Policy, Electric Emerging Technology, and Electric Data Management & Analytics | System(s)
teams.
Heather Director, System Provided above Section 8.1.5:
Duncan Inspections Asset
Management and
Inspection
Enterprise
System(s)
Section 8.1.6: Eric Thomas | Director, Mr. Thomas has a Bachelor of Science degree in Aerospace Engineering and a Section 8.1.6:
Quality Compliance Senior Reactor Operator’s license issued from the Nuclear Regulatory Quality
Assurance and Commission. He spent 12 years at Diablo Canyon in Operations with increasing Assurance and
Quality Control responsibility and has spent the last 2 years in System Inspection Quality Control. | Quality Control
Section 8.1.7: Maria Ly Director, Provided above Section 8.1.7.1:
Open Work Transmission, Open Work
Orders Substation, and Orders —
Storage Strategy Transmission
Tags
Section 8.1.7.3:
Open Work
Orders —
Substation Tags
Bryon Winget | Sr. Director, WMP | Provided above Section 8.1.7.1:

Tag Commitment
Delivery

Open Work
Orders —
Transmission
Tags

Section 8.1.7.2:
Open Work
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Orders —
Distribution Tags

Section 8.1.7.3:
Open Work
Orders —
Substation Tags

Jim Gill

Sr. Director, Asset
Strategy

Provided above

Section 8.1.7.2:
Open Work
Orders —
Distribution Tags

Russ Cruzen

Director, Power
Generation Asset
Excellence

Provided above

Section 8.1.7.3:
Open Work
Orders —
Substation Tags

Section 8.1.8:
Grid
Operations and
Procedures

Dave Canny

Director, Electric
Program
Management

Provided above

Section 8.1.8.1:
Equipment
Settings to
Reduce Wildfire
Risk

Section 8.1.8.1.1:
Protective

Equipment and
Device Settings

Section 8.1.8.1.2:
Automatic
Recloser Settings

Section
8.1.8.1.3.2 Pole
Mounted Sensor

Satvir Nagra

Director, Asset
Planning

Provided above

Section 8.1.8.1.3:
Settings of Other
Emerging
Technologies

Section
8.1.8.1.3.1:

Rapid Earth Fault
Current Limiter
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Section
8.1.8.1.3.3:
Smart Tape

Kari Chester

Director, Dispatch
and Scheduling

Ms. Chester holds a Bachelor’s degree in Organizational Communication and a
MBA degree from Arizona State University. She has over 20 years of utility
industry experience.

Section 8.1.8.2:
Grid Response
Procedures and
Notifications

Tracey Director, Ms. Vardas has a Bachelor of Science degree in Environmental Toxicology from Section 8.1.8.3:
Vardas Emergency the University of California at Davis. She has 28 years of experience in Personnel Work
Preparedness and | emergency management that includes: federal, state, county, city, and PG&E Procedures and
Response (EP&R) | preparedness and response activities. As a professional emergency manager, Training in
Strategy and she routinely responds to emergencies, including responding to the PG&E EOC Conditions of
Execution (SE) and the California State Operations Center, and has help multiple positions within | Elevated Fire
the Incident Command System. Risk
Chris Steeb Director, Aviation Mr. Steeb has a degree from the University of San Diego and has been a Section 8.1.8.3:
Services helicopter pilot since 1994. Mr. Steeb has been an aviation manager in varying Personnel Work
capacities including as Aviation Operation Supervisor for San Diego Gas & Procedures and
Electric Company and Aviation Program Manager for UCSF Benioff Children’s Training in
Hospital. Mr. Steeb has been the Director of Aviation Services at PG&E since Conditions of
2021. Elevated Fire
Risk
Section 8.1.9: Heather Director, System Provided above Section 8.1.9.1:
Workforce Duncan Inspections Workforce
Planning Planning — Asset
Inspections
Jason Regan | VP System Mr. Regan has been the VP of Electric Transmission and Distribution (T&D) Section 8.1.9.1:
Inspections System Inspections since 2022 and previously was the Sr. Director of Workforce
Inspections. He has 25 years of Utility Gas and Electric management and Planning — Asset
program execution experience. He has held multiple roles of increasing Inspections

responsibility across many functional organizations, including: Gas, Emergency

Response, Electric T&D Maintenance and Distribution Control Center Operations.

He has served as our Incident Commander or Deputy Commander on all PSPS
events and many other incident responses.

Rob Merrick

Director, Contract
Construction

Mr. Merrick has 25 years of electric Transmission and Distribution experience.
He has spent four years in Quality Assurance as Transmission Specialist auditing
Distribution and Transmission maintenance programs and acting as a liaison with
the CPUC during T&D compliance audits. Mr. Merrick was an Electric Client
Manager in Supply Chain and was Logistics Chief for the base camp to support
the restoration efforts during the Valley and Camp fire. He has held other various
leadership roles in PG&E.

Section 8.1.9.2:
Workforce
Planning — Grid
Hardening
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Jay De Alba Director, GC Mr. De Alba holds Bachelor of Science degree in Criminal Justice from CSU Section 8.1.9.2:
Sacramento. He has 34 years of experience in Transmission and Distribution Workforce
Electric Construction. Planning — Grid
Hardening
Craig Kurtz Sr. Director, Mr. Kurtz holds a Bachelor of Science degree in Engineering and a MBA degree. | Section 8.1.9.3:
Distribution Grid He has had the privilege and honor of serving PG&E’s customers for over Workforce
Operations 30 years. Planning — Risk
Event Inspection
Section 8.2: Kamran Director, VM Mr. Rasheed is the Director of VM Asset Strategy and Analytics. He has 21 years | Section 8.2.1:
Vegetation Rasheed Operations of utility VM experience. He has held multiple roles of increasing responsibility in | Overview
Management VM. He holds a Master of Science in Forestry degree and is a Certified Section 8.2.1.1:
Arborist/Utility Specialist, is Tree Risk Assessment Qualified, is a Certified W'
Treecare Safety Professional, and a Certified Utility Safety Professional. )
Section 8.2.1.2:
Targets
Section 8.2.1.3:
Performance

Metrics Identified
by the Electric
Corporation

Section 8.2.2:
Vegetation
Management
Inspections

Section 8.2.2.1:
Vegetation
Management
Inspection
Program —
Transmission

Section 8.2.2.1.1:
Routine
Transmission
NERC and
Non-NERC

Section 8.2.2.1.2:
Transmission
Second Patrol
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Section 8.2.2.2:
Vegetation
Inspections —
Distribution

Section 8.2.2.2.1:
Distribution
Routine Patrol

Section 8.2.2.2.2:
Distribution
Second Patrol

Section 8.2.2.2.3:
Discontinued
Programs

Section 8.2.2.3:
Vegetation
Inspections —
Substations

Section 8.2.2.3.1:
Defensible Space
Inspection

Section 8.2.3:
Vegetation and
Fuels
Management

Section 8.2.3.1:
Pole Clearing

Section 8.2.3.2:
Wood and Slash
Management

Section 8.2.3.5:
Substation
Defensible Space
(Mitigation)

Section 8.2.3.6:
High-Risk
Species
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Section 8.2.3.7:
Fire-Resilient
Right-of-Ways

Section 8.2.3.3:
Clearance

Section 8.2.3.4:
Fall-in Mitigation

Section 8.2.3.8:
Emergency
Response
Vegetation
Management

Section 8.2.4:
Vegetation
Management
Enterprise
System

Section 8.2.5:
Quality
Assurance/
Quality Control

Section 8.2.5.1:
Quality
Assurance and
Quality
Verification

Section 8.2.5.2:
Quality Control
(QC)

Section 8.2.6:
Open Work
Orders

Section 8.2.7:
Workforce
Planning

Section 8.2.7.1:
Workforce
Planning —
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Vegetation

Inspections
Section 8.2.7.2:
Workforce
Planning —
Vegetation
Management
Projects
Stephen Sr. Director, Mr. Simon has 10 years of experience at PG&E leading technical teams and Section 8.2.1:
Simon Quality developing specialized quality management systems across Gas Operations, VM, | Overview
and System Inspections with the objective of ensuring safety, risk mitigation, Section 8.2.1.1-
compliance and continuous improvement. He holds a mechanical engineering W‘
degree, project management, engineering leadership and technical inspection )
certifications and currently leads the Major Infrastructure Development Quality Section 8.2.1.2:
Management organization at PG&E. Targets
Sara Carlson | Director, Ms. Carlson has a Bachelor of Science degree from CSU East Bay, and 7 years Section 8.2.1.3:
Programs, VM of utility experience at PG&E starting in Gas Operations and transitioning to VM. Performance
She has served in a variety of roles of increasing responsibility supporting project | Metrics
controls, program management, and process improvement. She now holds the Section 8.2.6:
position of Director of the Program Management Organization for VM. ey
Open Work
Orders
Kevin Buteau | Director, Mr. Buteau holds a Bachelor of Science in Forestry from the University of Section 8.2.2:
Execution South & | California at Berkeley. He has 25 years of utility VM experience. Mr. Buteau has | Vegetation
Transmission held multiple roles of increasing responsibility within VM, and he is an Management
International Society of Arboriculture ISA Certified Arborist Utility Specialist. Inspections
Section 8.2.2.1:
Vegetation
Management
Inspection
Program —

Transmission

Section 8.2.2.1.1:
Routine
Transmission
NERC and
Non-NERC

Section 8.2.2.1.2:
Transmission
Second Patrol
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Section 8.2.2.2:
Vegetation
Inspections —
Distribution

Section 8.2.2.2.1:
Distribution
Routine Patrol

Section 8.2.2.2.2:
Distribution
Second Patrol

Section 8.2.2.2.3:
Discontinued

Programs
Andy Sr. Director, Provided above Section 8.2.2.3:
Abranches Wildfire Risk Vegetation
Management Inspections —
Substations
Section 8.2.2.3.1:
Defensible Space
Inspection
Michael Director, Business | Mr. Koffman has a Bachelor of Arts degree in English Literature from the Section 8.2.3:
Koffman & Technical University of Massachusetts. He is the Director of VM Business and Technology. | Vegetation and
Services Mr. Koffman has 20 years of experience in the utility industry where he has lead Fuels

teams responsible for the development of capital infrastructure strategy, delivery
of pole inspection, tree inspection, and tree work.

Management

Section 8.2.3.3:
Clearance

Section 8.2.3.4:
Fall-in Mitigation

Section 8.2.3.8:
Emergency
Response
Vegetation
Management

Section 8.2.4:
Vegetation
Management
Enterprise
System
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Section 8.2.7:

Workforce
Planning
Section 8.2.7.1:
Workforce
Planning —
Vegetation
Inspections
Section 8.2.7.2:
Workforce
Planning —
Vegetation
Management
Projects
Don Parker Director, Mr. Parker has a Bachelor of Science degree in Mechanical Engineering from Section 8.2.3.1:
Execution North University of the Pacific. He has 23 years of engineering, project, program, and Pole Clearing
construction management experience. Prior to serving as the Director, Execution
North, he served previous roles at PG&E including Construction Manager of Gas
Operations, Regional Manager of Gas Operations-Bay Region, and Sr. Manager
of Construction Management within VM.
John Fiske Director of Mr. Fiske is the Director for VM Execution, focusing on Wood Management. He Section 8.2.3.2:
Execution, VM has been with PG&E since 2012 and has held various leadership roles during that | Wood and Slash
time. Mr. Fiske has 35 years operational experience in the Utility Industry. Management
Kevin Director, Quality Mr. Lieberman is the Director of Quality Management in the VM Program. Section 8.2.5:
Lieberman Management Previously, he was the Quality Manager of Gas T&D Construction, implementing Quality
multiple successful programs. He has 20+ years of quality related experience Assurance/
within the utility industry. Quality Control
Maria Ly Director, Provided above Section 8.2.3.5:
Transmission, Substation
Substation, and Defensible Space
Storage Strategy (Mitigation)
Russ Cruzen | Director, Power Provided above Section 8.2.3.5:
Generation Asset Substation
Excellence Defensible Space
(Mitigation)
Aimee Director, Land Ms. Crawford holds a Bachelor of Arts degree from the University of California at | Section 8.2.3.5:
Crawford Management Davis, and a Juris Doctor degree from the University of California College of the Substation
Law, San Francisco. She has over 20 years of expertise in a range of land Defensible Space
management and land transactional work. She has served in a variety of roles in | (Mitigation)
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Land Management since 2011 and has been the Director for Land Management
for the last 4 years.

Section 8.3:
Situational
Awareness and
Forecasting

Angie Gibson

VP, EP&R

Ms. Gibson has 35 years of experience within the utility and emergency
management space. She currently oversees all areas of emergency
management for the PG&E enterprise, including: mitigation, prevention,
preparedness, response, and recovery.

She received a Bachelor of Science degree in Public Safety Administration from
Franklin University, Columbus, Ohio, in 2004. Ms. Gibson is a California State
Certified Fire Fighter I, Federal Emergency Management Agency-certified Master
Exercise Practitioner, and a Disaster Science Fellow of the Academy of
Emergency Management. She is currently a member of third cohort of the
Vanguard Senior Executive Crisis Leadership Program.

Section 8.3.1.1:
Objectives

Section 8.3.1.2:
Targets

Section 8.3.1.3:
Performance
Metrics Identified
by the Electric
Corporation

Section 8.3.4:
Ignition Detention
Systems

Section 8.3.4.5:
Enterprise
System for
Ignition Detection

Paul
McGregor

Director, Risk
Management and
Analytics

Provided above

Section 8.3.1.1:
Objectives

Section 8.3.1.3:
Performance
Metrics Identified
by the Electric
Corporation

Craig Kurtz

Sr. Director,
Distribution Grid
Operations

Provided Above

Section 8.3.1.2:
Targets

Section 8.3.3:
Grid Monitoring
Systems

Scott Strenfel

Director,
Meteorology and
Fire Science

Provided Above

Section 8.3.2:
Environmental
Monitoring
Systems

Section 8.3.4:
Ignition Detection
Systems
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All components
except for
Section 8.3.4.5

Section 8.3.5:
Weather
Forecasting

Section 8.3.6:
Fire Protection
Index

Section 8.4:
Emergency
Preparedness

Tracey
Vardas

Director,
Emergency
Preparedness and
Response
Strategy and
Execution

Provided above

Section 8.4.1:
Overview

Section 8.4.2:
Emergency
Preparedness
Plan

Section 8.4.2.1:
Overview of
Wildfire and
PSPS
Emergency
Preparedness

Section 8.4.2.3:
Drills,
Simulations, and
Tabletop
Exercises

Section 8.4.2.4:
Schedule for
Updating and
Revising Plan

Section 8.4.3.1:
Emergency
Planning

Section 8.4.3.3:
Mutual Aid
Agreements
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Section 8.4.5:
Service
Restoration Plan

All Components

Sandra Sr. Director, (GC) | Ms. Cullings has Bachelor of Arts degree in Political Science from Stanislaus Section 8.4.2.2:
Cullings and Contractors State University. She has been with PG&E for over 20 years, primarily in Electric | Key Personnel,
Operations work and resource management. She recently directed the Electric Qualifications,
Work and Resource Planning function and has successfully led multiple work and Training
execution efforts in Electric Distribution, Wildfire and Transmission. She is a
veteran of multiple EOC activations and multiple incident management teams
most recently the Electric Work Execution Incident Management Team.
Robert Cupp | Director, Mr. Cupp is a journeyman Lineman with 33 years of Electric T&D experience at Section 8.4.2.2:
Emergency Field various levels of leadership. Key Personnel,
Operations Qualifications,
and Training
Susie Director, Liaison Ms. Martinez has 31 years of experience at PG&E, with a focus on customer Section 8.4.3.1:
Martinez and Regulatory service, community relations, finance, regulatory relations and compliance and Emergency
Operations emergency response. She leads a team responsible for stakeholder Planning
engagement, compliance, and liaison operations. She holds a bachelor’s degree Section 8.4.3.2:
in Business Management from University of Phoenix. Co
Communication
Strategy with
Public Safety
Partners
Chris Bober Director, Cust Mr. Bober holds a Ph.D. in Organization Development from the University of Section 8.4.4:
Emergency lllinois, Champaign-Urbana. He is currently the Director of Customer Emergency | Public
Planning & Ops Planning and Operations. He has been with PG&E, serving in a variety of roles, Emergency
since 2000. Communication
Strategy
Section 8.4.6:
Customer
Support in
Wildfire and
PSPS
Emergencies
Section 8.5: Chris Bober Director, Cust Provided above Section 8.5.1:
Community Emergency Overview
gutreach and Planning & Ops Section 8.5.2-
ngagement P ——

Public Outreach




and Education
Awareness
Program

Section 8.5.3:
Engagement with
Access and
Functional Needs
Populations

Susie
Martinez

Director, Liaison
and Regulatory
Operations

Provided above

Section 8.5.4:
Collaboration on
Local Wildfire
Mitigation
Planning

Jay Leyno

Director, CWSP

Provided above

Section 8.5.5:
Best Practice
Sharing with
Other Electrical
Corporations

Section 9:
Public Safety
Power Shutoff

Shawn
Holder

Director, PSPS

Provided above

Section 9.1:
Overview

Section 9.2:
Protocols on
PSPS

Section 9.3:
Communication
Strategy for
PSPS

Section 9.5:
Planning and
Allocation of
Resources for
Service
Restoration Due
to PSPS

Chris Bober

Director, Cust
Emergency
Planning & Ops

Provided above

Section 9.3:
Communication
Strategy for
PSPS




Suzie
Martinez

Director, Liaison
and Regulatory
Operations

Provided above

Section 9.3:
Communication
Strategy for
PSPS

Sandra
Cullings

Sr. Director, GC
and Contractors

Provided above

Section 9.4: Key
Personnel
Qualifications,
and Training for
PSPS

Robert Cupp

Director,
Emergency Field
Operations

Provided above

Section 9.4: Key
Personnel
Qualifications,
and Training for
PSPS

Tracey
Vardas

Director, EP&R
SE

Provided above

Section 9.4: Key
Personnel
Qualifications,
and Training for
PSPS

Section 10:
Lessons
Learned

Andy
Abranches

Sr. Director,
Wildfire Risk
Management

Provided above

Section 10:
Lessons Learned

(1) Ongoing
Internal
Monitoring and
Evaluations
Initiatives

(2) Feedback
from Energy
Safety, Industry
Experts, and
Stakeholders

Jay Leyno

Director, CWSP

Provided above

Section 10:
Lessons Learned

(1) Ongoing
Internal
Monitoring and
Evaluations
Initiatives
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(2) Feedback
from Energy
Safety, Industry

Experts, and
Stakeholders
Chris Bober Director, Cust Provided above Section 10:
Emergency Lessons Learned
Planning & Ops Ongoing Internal
Monitoring and
Evaluations
Initiatives
Vince Sr. Director, Mr. Tanguay has a Bachelor of Engineering (Mechanical), Master of Engineering | Section 10:
Tanguay Electric (Mechanical) and a Doctorate of Mechanical Engineering from McGill University, Lessons Learned
Compliance and Montreal, Canada. Prior to his current role of Sr. Director of Electric Compliance Onaoing Internal
Investigations and Investigations, he has held roles of Sr. Director of Enterprise Compliance, Mogitor?n and
Director of Risk and Compliance in Gas Operations, and a number of leadership Ing
X Evaluations
roles in Gas Asset Knowledge Management. o
Initiatives
Sean Mackay | Director, Mr. McKay started at PG&E in 2016 in the Energy Efficiency Policy and Strategy Section 10:
Investigations group before moving to Electric Compliance in 2018. Previously, he was Lessons Learned
Manager of Federal Government Affairs for Sempra Energy. Mr. McKay has a
) , T . Feedback from
Bachelor of Science degree from Cornell University in Biological and Energy Safety
Environmental Engineering Technology. Industry Experts,
and Stakeholders
Anne Beech Director, Provided above Section 10:
Regulatory Lessons Learned
Compliance and
co Feedback from
Investigation Energy Safety,
Industry Experts,
and Stakeholders
Jim Gill Sr. Director, Asset | Provided above Section 10:

Strategy

Lessons Learned

Feedback from
Energy Safety,
Industry Experts,
and Stakeholders




Section 11:
Corrective
Action Program
(CAP)
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Sean Mackay

Director,
Investigations

Provided above

Section 11:
Corrective Action
Program

(1) Prevent
Recurrence of
Risk Events,

(2) Address
Findings from
Wildfire
Investigations
(Both Internal
and External)

Anne Beech

Director,
Regulatory
Compliance, and
Investigations

Provided above

Section 11:
Corrective Action
Program

Address Findings
from Energy
Safety’s
Compliance
Assurance
Division

Jay Leyno

Director, CWSP

Provided above

Section 11:
Corrective Action
Program

Address Areas
for Continuous
Improvement
(ACI) Identified
by Energy Safety
as Part of WMP
Evaluation

Section 12:
Notices of
Violation and
Defect

Anne Beech

Director,
Regulatory
Compliance and
Investigations

Provided above

Section 12

All Components

Appendix B

Paul
McGregor

Director, Risk
Management and
Analytics

Provided above

Appendix B
All Components




_Lg_

Appendix D:
Areas of
Continuous
Improvement

Paul
McGregor

Director, Risk
Management and
Analytics

Provided above

Appendix D

ACI PG&E-22-01
ACI PG&E-22-02
ACI PG&E-22-03
ACI PG&E-22-04
ACI PG&E-22-05
ACI PG&E-22-06
ACI PG&E-22-07
ACI PG&E-22-08
ACI PG&E-22-09
ACI PG&E-22-17
ACI PG&E-22-20
ACI PG&E-22-22
ACI PG&E-22-24
ACI PG&E-22-28
ACI PG&E-22-30
ACI PG&E-22-33
ACI PG&E-22-34

Andy
Abranches

Sr. Director,
Wildfire Risk
Management

Provided above

ACI PG&E-22-08
ACI PG&E-22-11

Scott Strenfel

Director,
Meteorology and
Fire Science

Provided above

ACI PG&E-22-10

Jim Gill

Sr. Director, Asset
Strategy

Provided above

ACI| PG&E-22-11
ACI PG&E-22-12
ACI PG&E-22-13
ACI PG&E-22-15
ACI PG&E-22-20
ACI PG&E-22-31
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Maria Ly

Director,
Transmission,
Substation, and
Storage Strategy

Provided above

ACI PG&E-22-14

Vanessa Director, TS Provided above ACI PG&E-22-14
Morgan Project Mgt &
Portfolio
Satvir Nagra Director, Asset Provided above ACI PG&E-22-15
Planning
Hicham Director, Provided above ACI PG&E-22-15
Mejjaty Transmission &
Distribution
Matt Pender Sr Director, Provided above AC| PG&E-22-16
Underground
Program
Paul Standen | Sr Director, Mr. Standen holds a Bachelor of Science in Business Administrative and AC| PG&E-22-16
Underground Accounting and is a certified PMP. He has 12 years of utility experience primarily

Regional Delivery

in Project Management and Leadership. Since 2020 he has led the project
management team executing both System Hardening and Fire Rebuilds.

Bryon Winget

Sr. Director, WMP
Tag Commitment
Delivery

Provided above

ACI PG&E-22-17
ACI PG&E-22-22

Jason Regan | VP System Provided above ACI PG&E-22-18
Inspections ACI PG&E-22-19

Heather Director, System Provided above ACI PG&E-22-18
Duncan Inspections ACI| PG&E-22-19
Stephen Sr. Director, Provided above ACI PG&E-22-21
Simon Quality ACI PG&E-22-26
Kamran Director, VM Asset | Provided above ACI PG&E-22-23
Rasheed i::lt;ft?g’s& ACI PG&E-22-25
ACI PG&E-22-27

ACI PG&E-22-29

Don Parker Director, Provided above ACI PG&E-22-23

Execution North
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Sarah Director, Provided above ACI| PG&E-22-25
Carlson Programs, VM
Michael Director, Business | Provided above ACI| PG&E-22-24
Koffman & Technical
Services ACI| PG&E-22-27
ACI| PG&E-22-28
ACI| PG&E-22-29
Dave Canny | Director, Electric Provided above ACI PG&E-22-30
Program ACI PG&E-22-32
Management
Shawn Director, PSPS Provided above ACI| PG&E-22-31
Holder AC| PG&E-22-35
Ali Moazed Director, Data Provided above AC| PG&E-22-33

Management and
Analytics
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3. Statutory Requirements Checklist

This section provides a “checklist” of the statutory requirements for a WMP as detailed
in Public Utilities Code (Pub. Util. Code) Section 8386®. By completing the checklist,
the electrical corporation affirms that its WMP addresses each requirement.

For each statutory requirement, the checklist must include a reference and hyperlink to
the relevant section and page number in the WMP. Where multiple WMP sections
provide the information for a specific requirement, the electrical corporation must
provide references and hyperlinks to all relevant sections. Unique references must be
separated by semicolons, and each must include a brief summary of the contents of the
referenced section (e.g., Section 5, pp. 30-32 [workforce]; Section 7, p. 43 [mutual
assistance]).

-55-
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Please see Table 3-1 below for our Statutory Requirements Checklist for the 2023 WMP.

TABLE 3-1:
STATUTORY REQUIREMENTS CHECKLIST

Pub. Util. Code
Section 8386 (c)

Description

WMP Section and Page Number

1

An accounting of the responsibilities of person(s)
responsible for executing the plan.

Section 2, pp.13 to 53 (responsible persons)

2 The objectives of the plan. Section 4.1, p. 64 (primary goal)

Section 4.2, pp. 65 to 66 (the objectives of the plan)

3 A description of the preventive strategies and Section 6, pp. 133 to 222 (risk methodology and assessment)
Egggarg:ﬁ):]otgem?gimtzeedtEi T’?seki:?ﬁtsngﬁa!ctrical lines Section 7, pp. 224 to 316 (wildfire mitigation strategy development)
and equipment causing catastrophic wildfires, Section 8, pp. 318 to 747 (wildfire mitigations)
ir?scll:éing consideration of dynamic climate change Section 9, pp. 749 to 784 (public safety power shutoff)

Section 11, pp. 798 to 806 (corrective action program)
Appendix D, pp. 856 to 974 (areas of continuous improvement)
4 A description of the metrics the electrical Section 6.4.3, pp. 199 to 200 (other key metrics)

corporation plans to use to evaluate the plan’s
performance and the assumptions that underlie the
use of those metrics.

Section 8.1.1.3, pp. 334 to 336 (performance metrics identified by the electrical
corporation)

Section 8.2.1.3, pp. 507 to 509 (performance metrics identified by the electrical
corporation)

Section 8.3.1.3, , pp. 572 to 574 (performance metrics identified by the
electrical corporation)

Section 8.4.1.3, pp. 632 to 634 (performance metrics identified by the electrical
corporation)

Section 8.5.1.3, pp. 727 to 728 (performance metrics identified by the electrical
corporation)

Section 9.1.5pp. 763 to 765 (performance metrics identified by the electrical
corporation)
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TABLE 3-1:
STATUTORY REQUIREMENTS CHECKLIST
(CONTINUED)

Pub. Util. Code
Section 8386 (c) Description WMP Section and Page Number
5 A discussion of how the application of previously Section 6.4.3, pp. 199 to 200 (other key metrics)
|denfuf|ed metrics to previous plan performances Section 8.1.1.3, pp. 334 to 336 (performance metrics identified by the electrical
has informed the plan. .
corporation)
Section 8.2.1.3, , pp. 507 to 509 (performance metrics identified by the
electrical corporation)
Section 8.3.1.3, pp. 572 to 574 (performance metrics identified by the electrical
corporation)
Section 8.4.1.3, pp. 632 to 634 (performance metrics identified by the electrical
corporation)
Section 8.5.1.3, pp. 727 to 728 (performance metrics identified by the electrical
corporation)
Section 9.1.5, pp. 763 to 765 (performance metrics identified by the electrical
corporation)
6 Protocols for disabling reclosers and de-energizing | Section 8.1.4.8, p. 426 (reclosers)
portions of the electrical distribution system that . . .
consider the associated impacts on public safety. Section 8.1.8.1.2, p. 469 (automatic recloser settings)
As part of these protocols, each electrical Section 9.2, pp. 766 to 783 (protocols on PSPS)
corporation shall include protocols related to
mitigating the public safety impacts of disabling
reclosers and de-energizing portions of the
electrical distribution system that consider the
impacts on all of the aspects listed in Pub. Util.
Code 8386 (c).
7 Appropriate and feasible procedures for notifying a Section 8.4.6, pp. 711 to 716 (customer support in wildfire and

customer who may be impacted by the
de-energizing of electrical lines, including
procedures for those customers receiving a medical
baseline allowance as described in paragraph (6).
The procedures shall direct notification to all public
safety offices, critical first responders, health care
facilities, and operators of telecommunications

PSPS emergencies)
Section 8.5, pp. 717 to 747 (community outreach and engagement)

Section 9.3, p. 783 (communication strategy for PSPS)
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TABLE 3-1:
STATUTORY REQUIREMENTS CHECKLIST
(CONTINUED)

Pub. Util. Code
Section 8386 (c)

Description

WMP Section and Page Number

infrastructure with premises within the footprint of
potential de-energization for a given event.

8 Identification of circuits that have frequently been Section 9.1.2, pp. 751 to 755 (identification of frequently de-energized circuits)
de-energized pursuant to a de-energization event to :
mitigate the risk of wildfire and the measures taken, —Seclnort\ 9&?'2' Fl)pt 77510778 (protocofli)grlggSPCSj —_lrg?thod used to compare and
or planned to be taken, by the electrical corporation evaluate the refative consequences o and wildfires)
to reduce the need for, and impact of, future Section 9.2.3, pp. 779 to 781 (protocols on PSPS — outline of tactical and
de-energization of those circuits, including, but not strategic decision-making protocol)
limited to, the estimated annual decline in circuit . e . .
de-energization and de-energization impact on ggclzjtgn 9.2.4, pp. 781 to 783 (protocols for mitigating the public safety impacts of
customers, and replacing, hardening, or )
undergrounding any portion of the circuit or of
upstream transmission or distribution lines.
9 Plans for VM. Section 8.2, pp. 491 to 563 (VM and inspections)
10 Plans for inspections of the electrical corporation’s Section 8.1.2, pp. 337 to 384 (grid design and system hardening)
electrical infrastructure. Section 8.1.3, pp. 385 to 413 (asset inspections)
Section 8.1.4, pp. 414 to 432 (equipment maintenance and repair)
Section 8.1.5, pp. 433 to 440 (asset management and inspection
enterprise systems)
Section 8 1.6, pp. 441 to 445 (quality assurance / quality control)
Section 8.1.7, pp. 446 to 461 (open work orders)
Section 8.1.9.1, pp. 478 to 481 (workforce planning — asset inspections)
11 Protocols for the de-energization of the electrical Section 9.2, pp. 766 to 783 (protocols on PSPS)

corporation’s transmission infrastructure, for
instance, when the de-energization may impact
customers who, or entities that, are dependent upon
the infrastructure. The protocols shall comply with
any order of the commission regarding
de-energization events.

Section 9.2.1, pp. 766 to 775 (protocols on PSPS — risk thresholds)

Section 9.2.2, pp. 775 to 778 (protocols on PSPS — method used to
compare and evaluate the relative consequence of PSPS and wildfires)

Section 9.2.3, pp. 779 to 781 (protocols on PSPS — outline of tactical and
strategic decision-making protocol)
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TABLE 3-1:
STATUTORY REQUIREMENTS CHECKLIST
(CONTINUED)

Pub. Util. Code
Section 8386 (c)

Description

WMP Section and Page Number

Section 9.2.4, pp. 781 to 783 (protocols for mitigating the public safety impacts
of PSPS)

Section 9.3, p. 783 (communication strategy for PSPS)

Section 9.5, p. 784 (planning and allocation of resources for service
restoration due to PSPS)

12 A list that identifies, describes, and prioritizes all Section 4.4, pp. 70 to 74 (risk informed framework)
wildfire risks, and drivers for those risks, throughout . .
the electrical corporation’s service territory, Section 6, pp. 133 to 222 (risk methodology and assessment)
including all relevant wildfire risk and risk mitigation | Section 7, pp. 224 to 316 (mitigation selection process)
information that is part of the Safety Model and Section 11 708 t0 806 i " t f
Assessment Proceeding and the Risk Assessment 'elf ion t , Pp- (o} (corrective action program — prevent recurrence o
and Mitigation Phase (RAMP) filings. risk events)
Appendix D, pp. 856 to 858 (ACI PG&E-22-01 prioritized list of wildfire risks
and drivers)
Appendix D, pp. 859 to 860 (ACI PG&E-22-02 collaboration and research in
best practices in integrating climate change impacts and wildfire risk and
consequence modeling)
13 A description of how the plan accounts for the Section 6.2.2, pp. 158 to 174 (risk and risk components calculation)
g&d&;ef:;;lydenhﬂed in the electrical corporation’s Section 6.2.3, pp. 175 to 180 (key assumptions and limitations)
Section 6.7, pp. 213 to 222 (risk assessment improvement plan)
Section 7, pp. 224 to 316 (mitigation selection process)
14 A description of the actions the electrical Section 8.1.1, pp. 318 to 336 (grid operations and maintenance)

corporation will take to ensure its system will
achieve the highest level of safety, reliability, and
resiliency, and to ensure that its system is prepared
for a major event, including hardening and
modernizing its infrastructure with improved
engineering, system design, standards, equipment,
and facilities, such as undergrounding, insulation of
distribution wires, and pole replacement.

Section 8.1.2, pp. 337 to 384 (grid design and system hardening)
Section 8.4, pp. 621 to 716 (emergency preparedness)

Appendix D, pp. 897 to 904 (ACI PG&E-22-11 covered conductor effectiveness
and lessons learned)

Appendix D, pp. 905 to 906 (ACI PG&E-22-12 covered conducted inspection
and maintenance)
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TABLE 3-1:
STATUTORY REQUIREMENTS CHECKLIST
(CONTINUED)

Pub. Util. Code
Section 8386 (c)

Description

WMP Section and Page Number

Appendix D, p. 907 (ACI PG&E-22-13 new technologies evaluation and
implementation)

Appendix D, pp. 911 to 912 (ACI PG&E-22-16 progress and updates
on undergrounding and risk prioritization)

15 A description of where and how the electrical Section 8.1.2.2, pp. 342 to 349 (undergrounding of electric lines and/or
corporation considered undergrounding electrical equipment)
distribution lines within those areas of its service .
territory identified to have the highest wildfire risk in | S2DeNdX.D d:;“:g‘ Eai‘;p' 2:\; :i()s|?1$iéﬁticzlai)i§r%E_22-16 progress and updates on
a CPUC fire threat map. unaergrounding P
16 A showing that the electrical corporation has an Section 8.1.8.3, pp. 474 to 477 (personnel work procedures and training in
adequately sized and trained workforce to promptly | conditions of elevated fire risk)
restore service after a major event, taking into . . . . .
account employees of other utilities pursuant to Section 8.1.9.1, pp. 478 to 481 (workforce planning — asset inspections) Section
mutual aid agreements and employees of entities 8.1.9.2, pp. 482 to 488 (workforce planning — grid hardening)
g;ar;)g?;t?ointered into contracts with the electrical Section 8.1.9.3, pp. 489 to 490 (workforce planning — risk event inspection)
Section 8.2.7.1, pp. 559 to 563 (workforce planning — vegetation inspections)
Section 8.2.7.2, p. 564 (workforce planning — vegetation management projects)
Section 8.4.2.2.1, pp. 648 to 660 (personnel qualifications)
Section 8.4.2.2.2, pp. 661 to 664 (personnel training)
Section 8.4.2.2.3, pp. 665 to 666 (external contractor training)
Section 8.4.3.3, pp. 690 to 691 (mutual aid agreements)
Section 9.4, p. 784 (key personnel, qualifications, and training for PSPS)
Appendix D, p. 914 (ACI PG&E-22-18 retainment of inspections and internal
workforce development)
17 Identification of any geographic area in the electrical | Section 5.4.3.1, pp. 118 to 121 (individuals at risk from wildfire)

corporation’s service territory that is a higher wildfire
threat than is currently identified in a Commission
fire threat map, and where the Commission must
consider expanding the High Fire Threat District

Section 5.4.3.2, pp. 122 to 123 (social vulnerability and exposure to
electrical corporation wildfire risk)
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TABLE 3-1:
STATUTORY REQUIREMENTS CHECKLIST
(CONTINUED)

Pub. Util. Code
Section 8386 (c)

Description

WMP Section and Page Number

based on new information or changes in the
environment.

Section 5.4.3.3, pp. 124 to 125 (sub-divisions with limited egress or no
secondary egress)

Section 5.4.4, pp. 126 to 127 (critical facilities and infrastructure at risk
from wildfire)

Section 6.4.1.2, pp. 193 to 194 (proposed updates to the HFTD)

18 A methodology for identifying and presenting Section 6, pp. 133 to 222 (risk methodology and assessment)
enterprise-wide safety risk and wildfire-related risk . - . .
that is consistent with the methodology used by Section 7.2.2, pp. 297 to 313 (anticipated risk reduction)
other electrical corporations unless the Commission | Section 7.2.2.1, pp. 297 to 298 (projected overall risk reduction)
determines otherwise. Section 7.2.2.2, pp. 299 to 305 (risk impact of mitigation initiatives)
Section 7.2.2.3, pp. 306 to 313 (projected risk reduction on highest-risk circuits
over 3-year WMP cycle)
Section 8.1.2.10, pp. 373 to 378 (other grid topology improvements to minimize
risk of ignitions)
Appendix D, pp. 856 to 858 (ACI PG&E-22-01 prioritized list of wildfire risks
and drivers)
Appendix D, pp. 859 to 860 (ACI PG&E-22-02 collaboration and research in
best practices in integrating climate change impacts and wildfire risk and
consequence modeling)
Appendix D, pp. 866 to 868 (ACI PG&E-22-07 applying modeling lessons
learned from third party review)
Appendix D, pp. 886 to 893 (ACI PG&E-22-09 evaluation of model
reprioritization and fire rebuild in high-risk areas)
19 A description of how the plan is consistent with the Section 8.4, pp. 621 to 716 (emergency preparedness)
electrical corporation’s disaster and emergency
preparedness plan prepared pursuant to
Section 768.6, including plans to restore service
and community outreach.
20 A statement of how the electrical corporation will Section 8.4.2, pp. 635 to 682 (emergency preparedness plan)

restore service after a wildfire.
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TABLE 3-1:
STATUTORY REQUIREMENTS CHECKLIST
(CONTINUED)

Pub. Util. Code
Section 8386 (c)

Description

WMP Section and Page Number

Section 8.4.2.1, pp. 636 to 647 (overview of wildfire and PSPS emergency
preparedness)

Section 8.4.2.2, pp. 648 to 666 (key personnel, qualifications, and training)
Section 8.4.3.1, pp. 683 to 685 (emergency planning)

21 Protocols for compliance with requirements adopted | Section 8.4.6, pp. 711 to 716 (customer support in wildfire and PSPS
by the Commission regarding activities to support emergencies)
customers during and aftgr a wildfire, outage - Section 8.5.2, pp. 729 to 736 (public outreach and education awareness
reporting, support for low-income customers, billing | ————————
; ! . program)
adjustments, deposit waivers, extended payment
plans, suspension of disconnection and Section 8.5.3, pp. 737 to 743 (engagement with access and functional
non-payment fees, repair processing and timing, needs population)
access to electrical corporation representatives, and
emergency communications.
22 A description of the processes and procedures the Section 8.2.5, pp. 549 to 555 (quality assurance and quality control)

electrical corporation will use to do the following:
Monitor and audit the implementation of the plan.

Identify any deficiencies in the plan or the plan’s
implementation and correct those deficiencies.

Monitor and audit the effectiveness of electrical line
and equipment inspections, including inspections
performed by contractors, carried out under the plan
and other applicable statutes and Commission
rules.

Section 8.2.5.1, pp. 551 to 552 (quality assurance)
Section 8.2.5.2, pp. 553 to 555 (quality control)
Section 10, pp. 786 to 796 (lesson learned)
Section 11, pp. 798 to 806 (corrective action)

Appendix D, pp. 866 to 868 (ACI PG&E-22-07 applying modeling lessons
learned from third party review)

Appendix D, pp. 915 to 916 (ACI PG&E-22-19 benchmarking with other
utilities on inspector qualifications)
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4. Overview of WMP
4.1 Primary Goal

Each electrical corporation must state the primary goal of its Wildfire Mitigation Plan
(WMP). At a minimum, the electrical corporation must affirm its compliance with
California Public Utilities Code (Pub. Util. Code) Section 8386(a):

Each electrical corporation shall construct, maintain, and operate its electrical lines and
equipment in a manner that will minimize the risk of catastrophic wildfire posed by those
electrical lines and equipment.

In accordance with California Pub. Util. Code Section 8386(a), Pacific Gas and Electric
Company (PG&E) will construct, maintain, and operate our electrical lines and
equipment in a manner that will minimize the risk of catastrophic wildfire posed by those
electrical lines and equipment. We will thoroughly assess our wildfire risk, develop a
comprehensive strategy to reduce ignitions, and implement mitigations designed to
minimize the likelihood of catastrophic wildfires to keep our customers and communities
safe, ensure the reliability of the electric system, and limit disruption to customers from
our wildfire mitigation efforts.
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4.2 Plan Objectives

In this section, the electrical corporation must summarize its plan objectives over the
2023-2025 WMP cycle. Plan objectives are determined by the portfolio of mitigation
initiatives proposed in the WMP.

PG&E’s objectives over the 2023-2025 WMP cycle are to continue to reduce ignition
risk via operational mitigations and long-term resilience work, while simultaneously
minimizing customer impacts associated with these activities. We have developed a
balanced portfolio of mitigations centered on Comprehensive Monitoring and Data
Collection, Operational Mitigations, and System Resilience that work together to reduce
wildfire risk and strengthen the resiliency of our electric distribution and transmission
systems.

The Comprehensive Monitoring and Data Collection mitigations include programs such
as inspections and Quality Assurance (QA). Our objectives in this area include plans to:

o Fill asset inventory data gaps; and
« Evaluate implementing a best practices control process.

These activities will help us gain insight into the current state of our electrical system
and help us proactively identify and address issues to reduce ignition risk.

Our Operational Mitigations include programs such as Enhanced Powerline Safety
Settings (EPSS) and Focused Tree Inspections. Obijectives in this area include plans
to:

e Update our EPSS reliability study; and

e Through our Focused Tree Inspection program, identify the Areas of Concern
(AOC) primarily focused on High Fire Risk Areas (HFRA) and stand up a pilot
program (starting in Q2 2023) in at least one AOC.

This work will help us manage current risk on the system while we implement
longer-term improvements to permanently reduce risk.

Our System Resilience mitigations include our 10k undergrounding and system
hardening programs. Objectives in these areas include:

e Updating the covered conductor effectiveness calculation for consideration in future
system hardening work plans.

These programs are designed to reduce risk in the High Fire Threat Districts
(HFTD)/HFRAs by changing how our electric systems are constructed and operated.

We describe our portfolio of mitigations to address wildfire risk in Section 8 of this plan.
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Along with the mitigation programs that address risk drivers, we are also focused on
minimizing impacts to customers from EPSS and Public Safety Power Shutoff (PSPS).
Additional details regarding the EPSS Program can be found in Section 8.1.8. We
discuss our PSPS Program in Section 9. By addressing key risk drivers through our
Operational Mitigations and System Resilience initiatives, and continually improving our

situational awareness capabilities, we are working to minimize customer impacts from
EPSS and PSPS.
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4.3 Proposed Expenditures

Each electrical corporation must summarize its projected expenditures in thousands of
U.S. dollars per year for the next 3-year WMP cycle, as well as the planned and actual
expenditures from the previous 3-year WMP cycle (e.g., 2020-2022), in both tabular and

graph form.

Table 4-1 summarizes the projected costs (in thousands of dollars) per year over the
next 3-year WMP cycle, as well as the planned and actual expenditures from the

previous 3-year WMP cycle.

TABLE 4-1:
SUMMARY OF WMP EXPENDITURES
(THOUSANDS OF DOLLARS)

Spend (Thousands $USD)

Planned Actual
(2020-2022 in (in 2023 WMP

Year Prior WMP Views) View) Change
2020 $3,224,295 $4,295,344 $(1,071,050)
2021 $4,898,624 $4,682,955 $215,669
2022 $5,963,795 $5,317,338 $646,457
2023 $5,505,021 N/A N/A
2024 $6,177,695 N/A N/A
2025 $6,455,097 N/A N/A
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FIGURE PG&E-4.3-1:
SUMMARY OF WMP EXPENDITURES
(THOUSANDS OF DOLLARS)
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Information regarding 2020, 2021, and 2022 “Planned” spends are from prior
WMPs, which are based on prior WMP initiatives’ mapping and cost assumptions.
As the WMP continues to evolve, the cost mapping is updated to align with the 2023
WMP narrative. This will result in differences from the 2020, 2021, and 2022
“Actual” which is based on the current 2023 WMP view. Changes on the 2022
numbers are mainly driven by lower unit costs in System Hardening, lower VM costs
than planned, and other mapping updates to tie to the 2023 WMP narrative.

Table 4-1 spans multiple cost recovery mechanisms including the General Rate
Case, Transmission Owner rate case at the Federal Energy Regulatory
Commission, Fire Risk Mitigation Memorandum Account, Wildfire Mitigation Plan
Memorandum Account, Microgrid Memorandum Account, Microgrids Balancing
Account, Electric Program Investment Charge, and Wildfire Mitigation Balancing
Account. Some of these costs have already been approved for inclusion in
customer rates and some of these costs are still pending review or approval through
cost recovery proceedings.

While the primary work performed for wildfire risk mitigation is in HFTD areas, some
work and financial costs associated with Non-HFTD or rest of territory have been
included in the WMP expenditure information.

2023 “Planned” costs are PG&E'’s best estimate for the proposed programs at this
time and based on PG&E’s approved Budget. Further changes to 2023 Budget and
work plans are possible and actual costs may vary substantially from these plans
depending on actual work completion, conditions, and requirements.

The 2023 Plan, for the most part, is tied to the approved PG&E budget, which could
include additional dollars for more work or units.
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2024 and 2025 “Plans” are current forecasts and not official approved budgets.
2024 and 2025 forecasts are updated for certain activities to align with workplan
commitments (e.g., undergrounding). However, for many activities 2024 and 2025
forecasts are based on the 2023 plan with a simple 3 percent escalation.
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4.4 Risk-Informed Framework

The electrical corporation must adopt a risk-informed approach to developing its WMP.
The purposes of adopting this approach are as follows:

e« To develop a WMP that achieves an optimal level of life safety, property protection,
and environmental protection, while also being in balance with other performance
objectives (e.g., reliability and affordability);

e To integrate risk modeling outcomes with a range of other performance objectives,
methods, and subject matter expertise to inform decision-making processes and the
spatiotemporal prioritization of mitigations;

e To target mitigation efforts that prioritize the highest-risk equipment, wildfire
environmental settings, and assets-at-risk (e.g., people, communities, critical
infrastructure), while still satisfying other performance objectives defined by the
California Public Utilities Commission (CPUC) (e.qg., reliability and affordability); and

e To provide a decision-making process that is clear and transparent to internal and
external stakeholders, including clear evaluation criteria and visual aids (such as
flow charts or decision trees).

The risk-informed approach adopted by the electrical corporation must, at a minimum,
incorporate several key components, described below. In addition, the evaluation and
management of risk must include consideration of a broad range of performance
objectives (e.qg., life safety, property protection, reduction of social vulnerability,
reliability, resiliency, affordability, health, environmental protection, public perception,
etc.), integrate cross-disciplinary expertise, and engage various stakeholder groups as
part of the decision-making process.

Table 4-2 below lists the components that make-up PG&E’s risk-informed approach to
developing our WMP. The table includes a brief summary of each component and
provides a reference to the section in the WMP where PG&E describes the component
in more detail.
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TABLE 4-2:

THE COMPONENTS OF PG&E’S RISK-INFORMED APPROACH

Line
No.

Risk-Informed Approach
Component

Brief Description of Risk-Informed Approach

Reference to WMP
Section for
Additional Detail

Goals and Objectives

In accordance with California Pub. Util. Code Section 8386(a), PG&E will
construct, maintain, and operate our electrical lines and equipment in a
manner that will minimize the risk of catastrophic wildfire posed by those
electrical lines and equipment. PG&E will thoroughly assess our wildfire risk,
develop a comprehensive strategy to reduce ignitions, and implement
mitigations designed to minimize the likelihood of catastrophic wildfires to keep
our customers and communities safe, ensure the reliability of the electric
system, and limit disruption to customers. PG&E sets forth our specific risk
reduction targets and objectives in Section 8.

Section 4.2

Scope of Application
(PG&E’s Service Territory)

PG&E'’s service territory covers more than 71,000-square miles from Eureka in
the north to Bakersfield in the south, and from the Pacific Ocean in the west to
the Sierra Nevada in the east. More than 50 percent of our territory sits in
HFRA and/or in the HFTD. Our service territory is shaped by macro and
micro-climates with diverse fire ecology regimes. Managing wildfire risk in
these diverse regimes requires a wide variety of risk-informed system
monitoring and mitigation efforts.

Section 5.0 through
Section 5.4

Hazard Identification

PG&E'’s risk analysis framework informs our risk mitigation strategy by
quantifying the existing risk and the risk reduction that occurs after we
implement our mitigations. We develop predictive analytical models to quantify
the probability and impact (consequence) associated with each risk driver.

The components of the framework are dynam—c — input data and modeling
assumptions and tools are adjusted as we mature and improve our predicitive
risk models.

Section 6.2.1
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TABLE 4-2:
THE COMPONENTS OF PG&E’S RISK-INFORMED APPROACH
(CONTINUED)

Line | Risk-Informed Approach
No. Component Brief Description of Risk-Informed Approach

Reference to WMP
Section for
Additional Detail

4 Risk Scenario Identification PG&E'’s risk modeling framework aims to account for all scenarios in a single
predictive model that is represented by the historical data sets used in model
development. As part of our dedication to continuously improve risk modeling
we will seek methods to appropriately account for extreme scenarios in the
future.

Section 6.3

5 Risk Presentation PG&E presents three maps showing our top risk in the HFRA: Wildfire
Distribution Risk Model Outputs; Wildfire Transmission Risk Model Outputs;
and PSPS Risk Map.

Section 6.4

6 Risk Analysis PG&E describes our methods and provides schematics showing how we
(Likelihood and calculate the likelihood and consequences of a risk event.

Consequences)

Section 6.2.2

7 Risk Evaluation PG&E’s approach to risk evaluation relies on a mitigation strategy that is risk
informed using wildfire risk models, executable, and aligned to available
resources. We accomplish this by engaging key-stakeholders and following a
defined decision-making process.

PG&E’s Wildfire mitigation strategy centers around using our knowledge of key
risk drivers and historic risk event data to develop and socialize Transmission
and Distribution wildfire risk models. We use our risk models to develop risk
buydown curves for prioritizing risk reduction and to develop a balanced
portfolio mitigation initiatives.

Section 7

8 Risk Mitigation and PG&E’s approach to managing and mitigating risk is centered on our balanced
Management portfolio of Operational Mitigations and System Resilience Mitigations. We rely
on Operational Mitigations to manage system risk, reduce customer impacts
due to system outages, and improve system reliability on an on-going basis.
We implement System Resilience mitigations to change how we operate and
maintain the grid and provide more permanent risk reduction. Our objectives,
targets, and performance metrics are designed to improve performance and
measure progress towards meeting our goals. We build in additional layers of
defense through Quality Control and QA programs.

Section 8




Along with the eight elements in Table 4-2 that make-up our risk-informed approach to
developing the WMP, we also integrate cross-functional expertise, consider a broad
range of performance objectives, and engage various stakeholders for input.

Cross-Functional Internal and External Stakeholder Engagement

We rely on the expertise from internal cross-functional teams including our Wildfire
Risk Governance Steering Committee, which is comprised of senior leaders from
Risk Management and Electric Operations, as well as team members from Wildfire
Risk Management, Asset Strategy, Engineering and Standards, Ignitions
Investigations, Vegetation Management, Investment Planning, Major Projects,
Electric Operations, and Asset Knowledge and Management.

We collaborate with external stakeholders such as the California Department of
Forestry and Fire Protection, the Office of Energy Infrastructure Safety, the CPUC,
environmental agencies such as California Fish and Game and Regional Water
Quality Boards, California Independent System Operator, other California
investor-owned utilities, California Fire Safe Councils, PG&E customers,
Community-Based Organizations (CBO), local communities, and government
leaders.

We interact with our customers though meetings and town-hall type events hosted
by our Regional Vice Presidents (VP). The Regional VPs bring customer concerns
and input back to our governance committee.

Mitigation Program Performance Objectives and Considerations

When selecting areas for undergrounding projects and covered conductor
installation, we look for locations that will reduce wildfire risk and PSPS customer
impacts. In addition, our Public Safety Specialists (PSS) identify locations
presenting elevated wildfire risk that may not be identified by the risk models.

We consider customer and community impacts and cultural considerations when
performing undergrounding and other system hardening work and work closely with
customers, government agencies, tribes, and regulatory agencies to manage these
issues, minimize delays, and optimize efficiency.

Our Community Microgrid Enablement Program (CMEP) addresses PSPS
mitigation and supports energy resilience for our customers and communities.
CMEP’s objective is to empower communities directly through a combination of
technical and financial assistance, as well as through development of the tariffs and
agreements necessary to facilitate multi-customer microgrids which helps
communities with the technical, financial, legal, and regulatory challenges.

We created a species-specific stress index model for PG&E tree health and
mortality. We worked with an external vendor who delivered system-wide satellite
imagery providing dead tree canopy coverage at a granular level. Historic and
periodic future snapshots will allow us to build machine learning capabilities to
predict tree health, taking into account static environmental factors and dynamic
weather/climate effects.
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Our Integrated Vegetation Management Program for transmission promotes
desirable, stable, low-growing plant communities that resist invasion by tall growing
tree and brush species, through appropriate, environmentally sound, and
cost-effective control methods.

Community Engagement and Support for Wildfire Emergencies and PSPS Events

PG&E works with key community stakeholders and our public safety partners to
address issues related to wildfire preparations, wildfire safety work, and other public
safety and preparedness issues that may impact their communities. Along with
sharing information with our partners, we use these interactions to gather feedback
so that we can better serve our communities.

We have assigned more than 50 dedicated representatives within our Federal
Affairs, State Government Relations, Local Public Affairs, PSS, and Tribal Relations
departments who are responsible for identifying and maintaining relationships within
federal, state, local, and tribal agencies. Our dedicated representatives are divided
into regions to best serve stakeholders at a local level.

In the event of wildfire emergencies and PSPS events, PG&E provides support for
low-income customers, including freezing California Alternate Rates for Energy
eligibility standards, increasing the assistance cap for the emergency assistance
program, and modifying qualification requirements for the Energy Savings
Assistance Program.

Community outreach and public awareness are key components of our emergency
planning and preparedness efforts to ensure customers and communities are
informed and adequately prepared prior to a wildfire or wildfire safety outage like
PSPS or EPSS. We conduct outreach in advance of, during, and after peak wildfire
season to ensure customers and stakeholders understand the programs, their
wildfire safety benefits, the potential impacts, and support that is available for
customers and communities.

Prior to peak wildfire season, we execute a wildfire safety and PSPS preparedness
community outreach strategy, using lessons learned and feedback received from
customers and stakeholders. Further, PG&E conducts community outreach to
educate agencies, customers, and property owners on aspects of our wildfire
mitigation practices. Key community groups we interact with include customers with
Access or Functional Needs, residential and unassigned Small Medium Business
customers, property owners and property managers, critical facilities, such as water
agencies, communications providers, hospitals, and CBOs.
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5 Overview of the Service Territory
5.1 Service Territory

The electrical corporation must provide a high-level description of its service territory,
addressing the following components:

o Area served (in square miles (sg. mi)); and
e« Number of customers served.

The electrical corporation must provide a geospatial map that shows its service territory
(polygons) and distribution of customers served (raster or polygons). This map should
appear in the main body of the report.

Pacific Gas and Electric Company’s (PG&E) service territory covers more than
71,000-square miles from Eureka in the north to Bakersfield in the south, and from the
Pacific Ocean in the west to the Sierra Nevada in the east. PG&E serves more than
5.7 million electric customers across 47 California counties, including northern

Santa Barbara County.

Our service territory consists of approximately 44 percent High Fire Thread District
(HFTD) Tier 2 and 8 percent HFTD Tier 3. More information about HFTD in PG&E’s
service territory is provided in Section 5.3.3.

Additionally, the topographic elevation ranges throughout our service territory are highly
variable, including Coast Ranges, Great Valley, Sierra Nevada, Mojave Desert, and
Modoc Plateau/Cascade Range. More information about topography conditions in
PG&E'’s service territory is provided in Section 5.3.5.

Table 5-1 below shows the total area served in square miles and the total number of
electric customers served.

TABLE 5-1:
SERVICE TERRITORY HIGH LEVEL STATISTICS

Characteristic Measurements
Area Served (sg. mi.) 71,732
Number of Electric Customers Served 5,726,039

Figure PG&E-5.1-1 below shows the square miles in our service territory that
correspond to the population density for highly rural, rural, and urban customers.
Please refer to Appendix A for definitions of highly rural, rural, and urban customers.
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FIGURE PG&E-5.1-1:
POPULATION DENSITY MAP OF HIGHLY RURAL, RURAL, AND URBAN CUSTOMERS
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Note: For additional map viewing instructions, please refer to Appendix C.
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5.2 Electrical Infrastructure

The electrical corporation must provide a high-level description of its infrastructure,
including all power generation facilities, transmission lines and associated equipment,
distribution lines and associated equipment, substations, and any other major
equipment.

PG&E'’s electric infrastructure consists of more than 80,000 miles of overhead
distribution lines, 18,000 miles of overhead transmission lines, 27,000 miles of
underground distribution lines, 180 miles of underground transmission lines and
990 substations.

Table 5-2 below shows total electric equipment by type and total count in the HFTD
(which consists of HFTD Tier 2 and 3) and non-HFTD areas. Most of the total count is
obtained from our two databases, generated using Electric Transmission Geographic
Information System (ETGIS) and Electric Distribution Geographic Information System
(EDGIS) databases. The table information is supplemented by information from other
databases and Subject Matter Expert-provided information from other data sources.

TABLE 5-2:
ELECTRICAL INFRASTRUCTURE

Type of Equipment HFTD Non-HFTD Total
Overhead distribution lines (circuit miles) 24,911 55,299 80,210
Overhead transmission lines (circuit miles) 5,506 12,605 18,111
Underground distribution lines (circuit miles) 2,935 24,914 27,850
Underground transmission lines (circuit miles) 12 170 182
Critical Facility 10,917 74,083 85,000
Residential Customer 479,764 4,511,794 4,991,558
Commercial Customer 55,047 670,070 725,117
Access and Functional Needs (AFN) Customers 121,642 1,451,000 1,572,642
Substations 252 740 992
Weather Stations 1,118 314 1,433
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5.3 Environmental Settings
5.3.1 Fire Ecology

The electrical corporation must provide a brief narrative describing the fire ecology or
ecologies across its service territory. This includes a brief description of how ecological
features, such as the following, influence the propensity of the electrical corporation’s
service territory to experience wildfires: generalized climate and weather conditions,
ecological regions and associated vegetation types, and Fire Return Intervals (FRI).

The electrical corporation must provide tabulated statistics of t the vegetative coverage
across its service territory. The tabulated data must include a breakdown of the
vegetation types, total acres per type, and percentage of service territory per type. The
electrical corporation must identify the vegetative database used to characterize the
vegetation (e.g., Classification and Assessment with Landsat of Visible Ecological
Groupings (CALVEGQG)).

Like most other regions influenced by a Mediterranean-type climate, fire has been a key
ecological process and evolutionary driver in California ecosystems for millennia.4:>
Today, California ecosystems exhibit a wide array of ecological and evolutionary
relationships with fire,6 and PG&E'’s service territory, which covers nearly half of
California, encompasses much of that diversity.

Ecological and evolutionary relationships with fire are best understood using the
concept of fire regimes,’ which describe spatial, temporal, and magnitudinal fire
patterns that characterize different ecosystems. The following discussion of the fire
ecology in PG&E’s service territory focuses on a single aspect of fire regime—how often

fire occurs. This aspect of fire regime is commonly quantified in one of two ways.8

« First, it can be quantified using FRI (synonymous with fire interval, fire free interval,
and inter-fire interval), which refers to the elapsed time between consecutive fires
that burn a given point on the landscape (e.g., 10 years/fire).

e Second, it can be quantified using fire frequency, which refers to the number of fires
per unit of time that burn a given point on the landscape (e.g., 0.1 fires/year), and is
simply the inverse of FRI (10 years/fire = 0.1 fires/year).

4 The citations in the body of this document refer only to the name of the author. The
complete list of documents referenced in this discussion is provided in Table PG&E-5.3.1-1
in Appendix F. Many of the documents referenced are subscription-based and are not
publicly available.

Anderson (2006); Beaty and Taylor (2009); Swetnam et al. (2009).
Sugihara et al. (2006).

Heinselman (1981).

Romme (1980).

0o N o O
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This discussion uses the metric FRI.

Since fire regime is an integral component of plant communities, mapping of existing
vegetation types greatly facilitates the description of variation in fire regime
characteristics such as FRI. Existing vegetation was mapped for PG&E’s service
territory primarily with the United States Forest Service’'s (USFS) Existing Vegetation
Geodatabase (EVEG),? which uses the Classification and Assessment with Landsat of
Visible Ecological Groupings (CALVEG) classification10 (Table 5-3). Three areas of
PG&E'’s service territory near the central California coast (2,290,474 acres,
approximately 5 percent of PG&E service territory) have not been mapped by EVEG, so
existing vegetation in these areas was identified using LANDFIRE’s Existing Vegetation
Type data,11 and then cross-walked to CALVEG vegetation types. The CALVEG
vegetation types were then consolidated into Pre-Euro-American Settlement Fire
Regime (PFR) groups based on similarity in species composition, vegetation structure,
and PFR attributes, following Van de Water and Safford12 and Safford and Van de

Waterl3 (Table 5-3, Figure PG&E-5.3.1-1).

For each PFR in PG&E’s service territory, the mean, minimum, and maximum estimates
of pre-Euro-American settlement FRIs were obtained from Van de Water and Safford
(2011) (Figure PG&E-5.3.1-2). Estimates of current FRI were calculated for each PFR
using data from the USFS’s California Fire Return Interval Departure (FRID)
geodatabase (Safford and Van de Water 2014, available at:
<https://www.fs.usda.gov/main/r5/landmanagement/gis)>, accessed January 26, 2023.
Specifically, current FRI was estimated for a given PFR by taking an area-weighted
average of the FRIs reported by the FRID geodatabase across all areas mapped to

that PFR.

9 Available at: <https:/data.fs.usda.gov/geodata/edw/datasets.php> accessed January 26,
2023.

10 Franklin et al. (2000). See,
<https://www.fs.usda.gov/detail/r5/landmanagement/resourcemanagement/?cid=stelprdb53
47192>, accessed January 26, 2023.

11 EVT, Rollins et al. (2009), available at: <https://www.landfire.gov/getdata.php>, accessed
January 26, 2023.

12 van de Water and Safford (2011).
13 safford and Van de Water (2014).
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TABLE 5-3:

EXISTING VEGETATION TYPES IN THE SERVICE TERRITORY

Percentage
of Service
Vegetation Type Pre-Euro-American Fire Regime Group Acres Territory

Agricultural Nurseries (General) No PFR 125 0.0003%
Agricultural Ponds or Water
Feature No PFR 929 0.0020%
Agriculture No PFR 1,109,209 2.4161%
Alkaline Flats No PFR 37 0.0001%
Alkaline Mixed Grasses and Forbs | Insufficient Fire Regime Information 8,429 0.0184%
Alkaline Mixed Scrub Desert mixed shrub 1,053 0.0023%
Alpine Mixed Grasses and Forbs Insufficient Fire Regime Information 29,401 0.0640%
Alpine Mixed Scrub Subalpine forest 2,270 0.0049%
Annual Grasses and Forbs Grasses and Forbs 8,788,497 19.1436%
Arrowweed Insufficient Fire Regime Information 434 0.0009%
Aspen (Shrub) Aspen 1,479 0.0032%
Baccharis (Riparian) Insufficient Fire Regime Information 351 0.0008%
Barrens No PFR 834,226 1.8172%
Bays or Estuaries No PFR 6,265 0.0136%
Beach Pine Shore pine 503 0.0011%
Beach Sand No PFR 3,085 0.0067%
Big Basin Sagebrush Big sagebrush 26 0.0001%
Big Sagebrush Big sagebrush 154,640 0.3368%
Big Tree Moist mixed conifer 561 0.0012%
Bigcone Douglas-Fir Bigcone Douglas-fir 3,739 0.0081%
Bigleaf Maple Mixed evergreen 2,257 0.0049%
Birchleaf Mountain Mahogany Chaparral and serotinous conifers 5,511 0.0120%
Bishop Pine Chaparral and serotinous conifers 25,460 0.0555%
Bitterbrush Big sagebrush 19 <0.0001%
Bitterbrush — Sagebrush Big sagebrush 63 0.0001%
Black Cottonwood Insufficient Fire Regime Information 1,532 0.0033%
Black Oak Yellow pine 392,849 0.8557%
Black Walnut Mixed evergreen 9 <0.0001%
Bladderpod Desert mixed shrub 1,042 0.0023%
Blue Oak Oak woodland 2,607,032 5.6788%
Blueblossom Chaparral and serotinous conifers 12,373 0.0270%
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EXISTING VEGETATION TYPES IN THE SERVICE TERRITORY

TABLE 5-3:

(CONTINUED)

Percentag
e of
Service
Vegetation Type Pre-Euro-American Fire Regime Group Acres Territory

Brewer Oak Oak woodland 6,462 0.0141%
Brewer Spruce Fire sensitive spruce or fir 2| <0.0001%
Buckwheat Coastal sage scrub 74,164 0.1615%
Bush Chinquapin Montane chaparral 1,705 0.0037%
California Bay Mixed evergreen 77,937 0.1698%
California Buckeye Mixed evergreen 2,671 0.0058%
California Juniper California juniper 19,078 0.0416%
California Sagebrush Coastal sage scrub 645,739 1.4066%
California Sycamore Insufficient Fire Regime Information 15,861 0.0345%
California Yucca Chaparral and serotinous conifers 334 0.0007%
Canyon Live Oak Mixed evergreen 561,433 1.2229%
Ceanothus Chaparral Chaparral and serotinous conifers 58,341 0.1271%
Chamise Chaparral and serotinous conifers 641,792 1.3980%
Coast Live Oak Mixed evergreen 850,999 1.8537%
Coastal Bluff Scrub Coastal sage scrub 125 0.0003%
Coastal Lupine Insufficient Fire Regime Information 6,516 0.0142%
Coastal Mixed Hardwood Mixed evergreen 83,103 0.1810%
Conifer Agriculture No PFR 59 0.0001%
Cottonwood — Alder Insufficient Fire Regime Information 1,264 0.0028%
Coulter Pine Chaparral and serotinous conifers 32,758 0.0714%
Coyote Brush Chaparral and serotinous conifers 74,937 0.1632%
Curl-leaf Mountain Mahogany Curl-leaf mountain mahogany 10,799 0.0235%
Deerbrush Montane chaparral 4,927 0.0107%
Developed Water Features No PFR 1,590 0.0035%
Douglas-Fir — Grand Fir Coastal fir 18,157 0.0395%
Douglas-Fir — Pine Moist mixed conifer 955,516 2.0814%
Douglas-Fir — White Fir Moist mixed conifer 140,508 0.3061%
Dunes No PFR 13,658 0.0298%
Eastside Pine Yellow pine 264,329 0.5758%
Encelia Scrub Coastal sage scrub 113 0.0002%
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TABLE 5-3:

EXISTING VEGETATION TYPES IN THE SERVICE TERRITORY

(CONTINUED)

Percentag
e of
Service
Vegetation Type Pre-Euro-American Fire Regime Group Acres Territory

Eucalyptus No PFR 22,958 0.0500%
Exposed Non-Water Features No PFR 12,779 0.0278%
Flooded Row Crop Agriculture No PFR 500,874 1.0910%
Foxtail Pine Subalpine forest 3,136 0.0068%
Fremont Cottonwood Insufficient Fire Regime Information 12,918 0.0281%
Giant Reed/Pampas Grass No PFR 269 0.0006%
Grain and Crop Agriculture No PFR 5,370,511 11.6984%
Grand Fir Coastal fir 6,554 0.0143%
Gray Pine Oak woodland 740,079 1.6121%
Great Basin — Mixed Chaparral Chaparral and serotinous conifers 5,982 0.0130%
Transition
Great Basin Mixed Scrub Big sagebrush 3,000 0.0065%
Great Basin — Desert Mixed Desert mixed shrub 1] <0.0001%
Scrub
Greenleaf Manzanita Montane chaparral 7,630 0.0166%
Huckleberry Oak Montane chaparral 61,208 0.1333%
Incense Cedar Moist mixed conifer 396 0.0009%
Interior Live Oak Mixed evergreen 559,613 1.2190%
Interior Mixed Hardwood Mixed evergreen 491,077 1.0697%
Intermittent or Seasonal Lake No PFR 24,861 0.0542%
Intermittent Stream Channel No PFR 5,129 0.0112%
Jeffrey Pine Yellow pine 158,687 0.3457%
Klamath Mixed Conifer Moist mixed conifer 0] <0.0001%
Knobcone Pine Chaparral and serotinous conifers 82,278 0.1792%
Limber Pine Subalpine forest 26 0.0001%
Lodgepole Pine Lodgepole pine 175,331 0.3819%
Low Sagebrush Black and Low sagebrush 12,878 0.0281%
Lower Montane Mixed Chaparral | Chaparral and serotinous conifers 1,999,568 4.3556%
Madrone Mixed evergreen 6,904 0.0150%
Manzanita Chaparral and serotinous conifers 44,465 0.0969%
McNab Cypress Chaparral and serotinous conifers 15,460 0.0337%
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TABLE 5-3:

EXISTING VEGETATION TYPES IN THE SERVICE TERRITORY

(CONTINUED)

Percentag
e of
Service
Vegetation Type Pre-Euro-American Fire Regime Group Acres Territory

Mixed Conifer — Fir Moist mixed conifer 1,318,749 2.8726%
Mixed Conifer — Pine Dry mixed conifer 2,222,738 4.8417%
Mixed Conifer with Giant Moist mixed conifer 18,326 0.0399%
Sequoia
Mixed Soft Scrub — Chaparral Chaparral and serotinous conifers 21,565 0.0470%
Montane Mixed Hardwoods Mixed evergreen 83,083 0.1810%
Monterey Cypress Chaparral and serotinous conifers 475 0.0010%
Monterey Pine Chaparral and serotinous conifers 7,378 0.0161%
Mountain (Thinleaf) Alder Insufficient Fire Regime Information 7,757 0.0169%
Mountain Hemlock Subalpine forest 14,449 0.0315%
Mountain Misery Yellow pine 1,101 0.0024%
Mountain Sagebrush Big sagebrush 14,175 0.0309%
Mountain Whitethorn Montane chaparral 6,177 0.0135%
Nissenan Manzanita Chaparral and serotinous conifers 55 0.0001%
Non-Native/Invasive Forb/Grass | No PFR 2,338 0.0051%
Non-Native/Ornamental Conifer | No PFR 6,456 0.0141%
Non-Native/Ornamental No PFR 13,818 0.0301%
Conifer/Hardwood
Non-Native/Ornamental Grass No PFR 103,235 0.2249%
Non-Native/Ornamental No PFR 18,731 0.0408%
Hardwood
Non-Native/Ornamental Shrub No PFR 51,079 0.1113%
North Coastal Scrub Chaparral and serotinous conifers 9,228 0.0201%
Not Mapped by EVEG Not Mapped by EVEG 20,017 0.0436%
Ocean No PFR 477 0.0010%
Orchard Agriculture No PFR 1,711,995 3.7292%
Oregon White Oak Oak woodland 459,303 1.0005%
Pacific Douglas-Fir Mixed evergreen 1,944,996 4.2367%
Perennial Grasses and Forbs Grasses and Forbs 114,774 0.2500%
Perennial Lakes and Ponds No PFR 200,768 0.4373%
Pickleweed — Cordgrass Insufficient Fire Regime Information 71,937 0.1567%
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TABLE 5-3:

EXISTING VEGETATION TYPES IN THE SERVICE TERRITORY

(CONTINUED)

Percentag
e of
Service
Vegetation Type Pre-Euro-American Fire Regime Group Acres Territory

Pinemat Manzanita Montane chaparral 2,359 0.0051%
Playas No PFR 186 0.0004%
Ponderosa Pine Yellow pine 1,154,576 2.5150%
Ponderosa Pi—e — White Fir Dry mixed conifer 15,071 0.0328%
Port Orford Cedar Port Orford cedar 3,815 0.0083%
Pygmy (Fort Bragg) Manzanita Chaparral and serotinous conifers 278 0.0006%
Pygmy (Gowen) Cypress Chaparral and serotinous conifers 5,431 0.0118%
Quaking Aspen Aspen 7,898 0.0172%
Rabbitbrush Big sagebrush 2,921 0.0064%
Red Alder Insufficient Fire Regime Information 24,713 0.0538%
Red Fir Red fir 693,215 1.5100%
Redshank Chaparral and serotinous conifers 396 0.0009%
Redwood Redwood 388,492 0.8462%
Redwood — Douglas Fir Redwood 1,021,154 2.2243%
Reservoirs No PFR 80,959 0.1763%
Ribarian Mixed Shrub Insufficient Fire Regime Information 25,267 0.0550%
Riparian Mixed Hardwood Insufficient Fire Regime Information 79,765 0.1737%
Rivers and Streams No PFR 136,725 0.2978%
Rothrock Sagebrush Big sagebrush 30 0.0001%
Sage (Salvia) Coastal sage scrub 40 0.0001%
Sal-| — California Huckleberry Mixed evergreen 2,245 0.0049%
Saltbush Desert mixed shrub 235,365 0.5127%
Santa Lucia Fir Fire sensitive spruce or fir 341 0.0007%
Sargent Cypress Chaparral and serotinous conifers 16,151 0.0352%
Scalebroom Desert mixed shrub 269 0.0006%
Scrub Oak Chaparral and serotinous conifers 136,697 0.2978%
Shadscale Desert mixed shrub 7 0.0000%
Shreve Oak Mixed evergreen 130 0.0003%
Shrub Willow Insufficient Fire Regime Information 43,183 0.0941%
Silver Sagebrush Silver sagebrush 58 0.0001%
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TABLE 5-3:

EXISTING VEGETATION TYPES IN THE SERVICE TERRITORY

(CONTINUED)

Percentag
e of
Service
Vegetation Type Pre-Euro-American Fire Regime Group Acres Territory

Singleleaf Pinyon Pine Pinyon juniper 49,707 0.1083%
Sitka Spruce Spruce-hemlock 11,106 0.0242%
Sitka Spruce — Grand Fir Spruce-hemlock 7,880 0.0172%
Sitka Spruce — Redwood Spruce-hemlock 37,111 0.0808%
Snow/Ice No PFR 3,012 0.0066%
Snowberry Big sagebrush 201 0.0004%
Snowbrush Montane chaparral 355 0.0008%
Subalpine Conifers Subalpine forest 213,380 0.4648%
Sugar Pine Moist mixed conifer 46 0.0001%
Sumac Shrub Chaparral and serotinous conifers 13 | <0.0001%
Tamarisk No PFR 1,129 0.0025%
Tanoak (Madrone) Mixed evergreen 262,419 0.5716%
Tilled Earth Agriculture No PFR 34,211 0.0745%
Tree Chinquapin Mixed evergreen 1,647 0.0036%
Tucker/Muller Scrub Oak Semi-desert chaparral 50,545 0.1101%
Tule — Cattail Insufficient Fire Regime Information 156,230 0.3403%
Ultramafic Mixed Conifer Moist mixed conifer 22,414 0.0488%
Ultramafic Mixed Shrub Chaparral and serotinous conifers 11,111 0.0242%
Upper Montane Mixed Chaparral | Montane chaparral 425,921 0.9278%
Upper Montane Mixed Shrub Montane chaparral 35,362 0.0770%
Urban No PFR 1,639,595 3.5715%
Urban-Related Bare Soil No PFR 61,536 0.1340%
Valley Oak Oak woodland 95,023 0.2070%
Vernal Pool Insufficient Fire Regime Information 123 0.0003%
Vineyard — Shrub Agriculture No PFR 142,460 0.3103%
Water No PFR 257,050 0.5599%
Wedgeleaf Ceanothus Chaparral and serotinous conifers 99,811 0.2174%
Western (Mountain) Juniper Pinyon juniper 83,805 0.1825%
Western White Pine Western white pine 43,220 0.0941%
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TABLE 5-3:

EXISTING VEGETATION TYPES IN THE SERVICE TERRITORY

(CONTINUED)

Percentag
e of

Service

Vegetation Type Pre-Euro-American Fire Regime Group Acres Territory
Wet Meadows (Grass — Sedge — | Insufficient Fire Regime Information 81,927 0.1785%

Rush)

White Alder Insufficient Fire Regime Information 2,623 0.0057%
White Fir Moist mixed conifer 520,219 1.1332%
Whitebark Pine Subalpine forest 67,276 0.1465%
Whiteleaf Manzanita Chaparral and serotinous conifers 38,728 0.0844%
Willow Insufficient Fire Regime Information 16,723 0.0364%
Willow — Alder Insufficient Fire Regime Information 9,969 0.0217%
Willow — Aspen Aspen 105 0.0002%
Winterfat Big sagebrush 17,037 0.0371%
Yellow Pine — Western Juniper Yellow pine 1,482 0.0032%
Total 45,908,28 | 100.0000%

1
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FIGURE PG&E-5.3.1-1:
PROPORTIONS OF PG&E SERVICE TERRITORY OCCUPIED BY
EXISTING VEGETATION TYPES, AGGREGATED BY PFR GROUP

RFIR, 2% _ REDW, 3%

i NMAP, 0%
MOCH, 1% _\ |
MIEV, 11%
NPFR, 27%
MMCO, 6%
DMCO, 5%
LIMA, 3%
YPIN, 4% p——
COSC, 2%
CHSC, 7%

GRFO, 19%
OAKW, 9%

Note Pre-Euro-American Settlement Fire Regime (PFR) Group abbreviations:
e NMAP: Not Mapped by EVEG;
e NPFR: No PFR;
e LIMA: Limited Area;
o |FRI: Insufficient Fire Regime Information;
e COSC: Coastal Sage Scrub;
e GRFO: Grasses and Forbs;
¢ OAKW: Oak Woodland;
e CHSC: Chaparral and Serotinous Conifers;
e YPIN: Yellow Pine;
e DMCO: Dry Mixed Conifer;
¢ MMCO: Moist Mixed Conifer;
e MIEV: Mixed Evergreen;
e MOCH: Montane Chaparral;
e RFIR: Red Fir; and
e REDW: Redwood.
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FIGURE PG&E-5.3.1-2:
FRIS FOR PRE-EURO AMERICAN FIRE REGIME GROUPS (A)
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Pre-Euro-American Settlement Fire Regime Group (B)

(a) FRIs only shown for those PFR groups: (1) that exhibited PFRs (e.g., excluding water, barrens,
agriculture), (2) for which sufficient information exists to confidently quantify pre-Euro American
settlement FRIs, and (3) currently occupy 1 percent or more of PG&E service territory.

(b) See Figure PG&E 5.3.1-1 for key to PFR group abbreviation.
(c) Green bars represent the mean of published pre-Euro American settlement (pre-1850) FRI estimates

for each PFR group (Van de Water and Safford 2011). Error bars represent minimum and maximum
published pre-Euro American settlement FRI estimates.

Understanding the controls on fire regimes is important for effective fire management.
For simplicity, controls can be organized into four broad categories—fuel production

(i.e., fuel load), fuel structure (e.g., bulk density, surface area-to-volume ratio), climate
(i.e., those aspects of climate with relatively direct influence on fire behavior, including

patterns of relative humidity and wind), and ignitions.14 The remainder of this
discussion focuses on explaining the controls on FRI for a representative subset of
PFRs within PG&E’s service territory. PFRs were chosen for inclusion in the subset
with the intent of balancing the need to capture the greatest possible proportion of the
service territory, as well as the need to capture as much as possible of the service
territory’s diversity in fire ecology, while also keeping the number of PFRs reasonably
small. The chosen PFRs are oak woodlands, mixed conifer (a consolidation of the
yellow pine, dry mixed conifer, and moist mixed conifer PFRs), red fir, and chaparral
and serotinous conifers.

14 Krawchuk et al. (2009); Pausas and Keeley (2009); Bowman et al. (2017).
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Oak Woodland: Vegetation types included in the oak woodland PFR generally
consist of an oak (Quercus spp.) -dominated overstory with a continuous
herbaceous understory of grasses and forbs. In PG&E’s service territory, these
vegetation types primarily occur in the foothills of the Sierra Nevada and coast
ranges. Prior to Euro-American settlement, FRI were likely relatively short

(Figure PG&E-5.3.1-2).15 Fires were primarily surface fires, carried by dead
herbaceous surface fuels, and, as a result, burned areas rapidly regained the ability

to support fire again, such that fuel was rarely a limiting factor for fire occurrence.16
Moreover, the annual occurrence of prolonged hot, dry periods in these areas
meant that these fuels were receptive to fire for a large portion of every year. Rates

of natural ignitions were likely low.17 However, these were substantially augmented
by purposeful aboriginal ignitions. These ignition sources, in combination with the
regular presence of continuous and receptive fuel, reasonably explain the relatively
short FRIs that characterized oak woodland vegetation types prior to Euro-American
settlement. Following Euro-American settlement, FRIs in oak woodland vegetation
types have increased significantly (Figure PG&E-5.3.1-2). Although potentially
partly explained by the dramatic reduction in purposeful aboriginal ignitions, this is
somewhat compensated by modern accidental ignitions. More likely, the increase
in FRI is due to the intensive fragmentation of foothill landscapes, coupled with the
introduction of effective fire suppression.18 This description of fire in vegetation
types of the oak woodland PFR, also likely applies to those belonging to the
grasses and forbs PFR.

Mixed Conifer: Due to their similarities in species composition, vegetation structure,
and fire regime, the yellow pine, dry mixed conifer, and moist mixed conifer PFRs
are combined into a single “mixed conifer” category for the purpose of discussing
controls on FRI. Vegetation types included in the mixed conifer PFRs typically
consist of a forest or woodland overstory dominated by multiple conifer species
(Pinus spp., Abies concolor, Calocedrus decurrens), with a sparse understory of
shrubs, grasses, and forbs. In PG&E’s service territory, these vegetation types
primarily occur in the middle elevations of the Sierra Nevada, southern Cascades,
Klamath Mountains, and coast ranges. Prior to Euro-American settlement, FRIs
were likely relatively short (Figure PG&E-5.3.1-2).19 Fires were primarily of low and
moderate intensity, carried largely by leaf litter and other small-diameter dead
surface fuel, with limited burning of the live forest canopy.20 Once burned, areas
typically regenerated sufficient surface fuel to support fire again within a few years,
though not as rapidly as oak woodland vegetation types. Summers were relatively
hot, dry, and long, and ignitions from natural and human sources were moderately

15
16
17
18
19
20

Van de Water and Safford (2011).

Wills (2006).

van Wagtendonk and Cayan (2008).

Wills (2006).

Van de Water and Safford (2011).

van Wagtendonk and Fites-Kaufman (2006).
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frequent.21 This combination of longer post-fire recovery periods, coupled with
more frequent ignitions, suggests that fuel was a major constraint on FRIs in mixed
conifer vegetation types during the pre-Euro-American settlement period. With
Euro-American settlement, FRIs in mixed conifer vegetation types have lengthened
dramatically (Figure PG&E-5.3.1-2), initially as a consequence of both major
declines in the rates of purposeful aboriginal ignitions, as well as landscape
fragmentation due to intensive logging and grazing, then later exacerbated by the

introduction of effective fire suppression.22 These changes have led to increases in
fuel continuity and fuel load, with the result that fire occurrence is now more

constrained by ignitions and climate, than it is by fuel.23

Red Fir: Vegetation types in the red fir PFR typically consist of a forest or woodland
overstory dominated by red fir (Abies magnifica), with a significant understory of
shrubs and herbaceous grasses and forbs. In PG&E’s service territory, these
vegetation types primarily occur at the upper elevations of the Sierra Nevada,
southern Cascades, Klamath Mountains, and Northern Coast Range. Before
Euro-American settlement, FRI varied considerably, both locally and regionally, but

on average was most likely moderately long (Figure PG&E-5.3.1-2).24 Likewise,
fire intensity was also variable, with some fires burning primarily in the surface fuel,

and others also burning significant areas of live forest canopy.25 These moderately
long FRIs can be explained by the combination of several factors. First, landscapes
containing red fir vegetation types often also contain an abundance of natural fuel
breaks such as rock outcrops and wet meadows, constraining the size of individual
fires. Second, at these high elevations, winters are long and growing seasons are
short, such that fuel accumulation is slow. Third, due both to red fir's short needles
and to the annual prolonged compaction by snowpack, surface fuel in red fir
vegetation types is very dense and therefore resistant to flaming combustion except
under extremely dry and windy conditions. Fourth, due to long winters, surface fuel
is dry for only a relatively small portion of the year. Finally, red fir vegetation types
experienced relatively few purposeful aboriginal ignitions, and while lightning strikes
are frequent, they often coincide with precipitation such that ignitions are less likely

to result.26 Although fuel, ignitions, and climate all played a role in controlling FRI
prior to Euro-American settlement, climate likely played a larger role in red fir
vegetation types than it did in most vegetation types in warmer climates, such as
those belonging to the oak woodland and mixed conifer PFRs. Since
Euro-American settlement, fire suppression has led to an increase in FRI

(Figure PG&E-5.3.1-2). This, combined with warming-driven increases in rates of
fuel production, have led to increases in fuel continuity and load in red fir vegetation

21
22
23
24
25
26

van Wagtendonk and Fites-Kaufman (2006); van Wagtendonk and Cayan (2008).
van Wagtendonk and Fites-Kaufman (2006).

Westerling et al. (2006); Steel et al. (2015).

Van de Water and Safford (2011).

van Wagtendonk and Fites-Kaufman (2006); Skinner and Taylor (2006).

van Wagtendonk and Cayan (2008).
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types,27 which have likely further heightened the sensitivity of fire occurrence to
variation in climate and ignition frequency.

Chaparral and Serotinous Conifers: Vegetation types in the chaparral and
serotinous conifer PFR typically consist of a single layer of vegetation composed of
large shrubs (e.g., Adenostema fasciculatum, Arctostaphylos spp., Ceanothus spp.)
or short-statured conifers (Pinus spp., Hesperocyparis spp.), with little to no
overstory or understory vegetation. In PG&E’s service territory, these vegetation
types primarily occur at the lower elevations of the Sierra Nevada, southern
Cascades, and coast ranges. Prior to Euro-American settlement, FRIs were

generally relatively long, albeit variable (Figure PG&E-5.3.1-2).28 Fires were
usually very intense, carried primarily by standing live and dead shrubs and trees.
Summers in these relatively low-elevation sites were hot, dry, and long, such that
fuel was receptive to fire for much of the year, although a disproportionately high
amount of the area burned may have occurred under extreme weather events.
Once burned, these vegetation types generally required more time than mixed
conifer vegetation types to regrow sufficient fuel to support fire again, at least under
mild or moderate fire weather conditions. Although aboriginal ignitions were
significant, and significant burning likely resulted from the spread of fire from
adjacent frequent-fire vegetation types (i.e., oak woodland and mixed conifer),
natural and direct ignition in chaparral and serotinous conifer vegetation types from

lightning were relatively infrequent.29 As a result, although the relative influence of
fuels, climate, and ignitions on fire occurrence certainly varied across the wide
geographic distribution of this PFR, the importance of climate and ignitions likely

outweighed that of fuel prior to Euro-American settlement.30 Within PG&E’s service
territory, current FRI for this PFR is, on average, similar to those that existed prior to
Euro-American settlement (Figure PG&E-5.3.1-2). This contrasts with the other
vegetation types discussed in this narrative but is not entirely surprising for at least
two reasons. First, while rates of purposeful aboriginal ignitions decreased
markedly following Euro-American settlement, those decreases may partially be
compensated by rates of modern accidental ignitions. Second, while fire
suppression efforts have clearly been effective in increasing FRI in vegetation types
where fire intensities are characteristically low or moderate, it is doubtful that fire
suppression efforts have been as effective in chaparral and serotinous conifer
vegetation types where fire intensities are typically high. This description of fire in
vegetation types of the chaparral and serotinous conifers PFR, also likely applies to

those belonging to the coastal sage scrub PFR.31

27
28
29
30
31

Dolanc et al. (2013).

Van de Water and Safford (2011); Keeley et al. (2012).
van Wagtendonk and Cayan (2008); Keeley et al. (2012).
Keeley et al. (2012).

Keeley et al. (2012).
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5.3.2 Catastrophic Wildfire History

The electrical corporation must provide a brief narrative summarizing the wildfire history
for the past 20 years (2002-2022) as recorded by the electrical corporation, California
Department of Forestry and Fire Protection (CAL FIRE), or another authoritative
sources. For this section, wildfire history must be limited to electric corporation ignited
catastrophic fires (i.e., fires that caused at least one death, damaged over

500 structures, or burned over 5,000 acres). This includes catastrophic wildfire ignitions
reported to the California Public Utilities Commission (CPUC) that may be attributable to
facilities or equipment owned by the electrical corporation and where the cause of the
ignition is still under investigation. Electrical corporations must clearly denote those
ignitions as still under investigation. In addition, the electrical corporation must provide
catastrophic wildfire statistics in tabular form, including the following key metrics:

Ignition date;

o Fire name;

« Official cause (if known);

e Size (acres);

o Number of fatalities;

e Number of structures damaged; and

o Estimated financial loss (U.S. dollars).

The Table below provides an example of the content and level of detail required for the
tabulated historical catastrophic utility-related wildfire statistics. The electrical
corporation must provide an authoritative government source (i.e., CPUC, CAL FIRE,
USFS, or local CAL FIRE authority) for its reporting of wildfire history data and
loss/damage estimates, to the extent this information is available.

The electrical corporation must also provide a map or set of maps illustrating the
catastrophic wildfires. One representative map must appear in the main body of the
Wildfire Mitigation Plan (WMP), with supplemental or detailed maps provided in
Appendix C as needed. The maps must include the following:

e Fire perimeters;
e Legend and text labeling each fire perimeter; and

e« County lines
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In compliance with CPUC Decision (D.) 14-02-015, PG&E began tracking wildfires
potentially associated with our electric facilities in 2014. Since that time, PG&E has
tracked and investigated 14 wildfires attributable to the utility in which at least one death
occurred, 500 or more structures were damaged, or more than 5,000 acres burned.

Table 5-4 provides additional details about these 14 incidents.

The information provided in the table below is based on information available to PG&E
at the time of the 2023 WMP filing. PG&E requested wildfire data from CAL FIRE in
December 2022 for fires occurring between 2002 and 2014 in an attempt to provide
additional information responsive to the Guidelines. The information provided in
mid-January did not provide sufficient information to meaningfully respond further to this

request.

TABLE 5-4:

UTILITY-RELATED CATASTROPHIC WILDFIRES WITHIN PG&E’S SERVICE TERRITORY

No. of
Structures
Destroyed Financial
Fire Size No. of and Loss
Ignition Date Fire Name (acres) Fatalities Damaged ($ millions)®
9/9/2015 Butte 70,868 2 965 $71
8/29/2017 Railroad 12,407 - 7 $3
10/8/2017 Nuns Complex 245,000 44 8,900 $47
10/8/2017 Cherokee 8,500 - 6 $1.4
10/8/2017 Atlas 51,624 6 120 $47
10/8/2017 Cascade 9,989 4 264 $7.75
10/8/2017 Redwood Valley 36,523 9 546 $23
10/8/2017 La Porte 6,151 - 74 $7.75
10/9/2017 Pocket 17,357 - 6 $47
11/8/2018 Camp 153,336 85 18,804 $16,650
10/23/2019 Kinkade 77,758 - 374 $950
9/27/2020 Zogg 56,338 4 204 $375
7/13/2021 Dixie 963,309 1 1,329 $1,150
9/6/2022 Mosquito® 76,788 - 91 Unknown

(a) Financial loss information provided by CAL FIRE was combined for some fires. In these cases, the
total financial loss was divided evenly among the individual fires. CAL FIRE combined financial loss
for the Cascade and LaPorte fires and the Nuns Complex, Atlas, and Pocket fires.

(b) The Mosquito Fire is under investigation and has not been attributed to PG&E'’s equipment at this time.

Figure 5.3.2-1 below is a map illustrating the Utility-Related Catastrophic Wildfires

Within PG&E’s Service Territory. Additional maps illustrating the individual

14 catastrophic wildfires listed in Table 5-4 above are included in Appendix C.
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FIGURE 5.3.2-1:
UTILITY-RELATED CATASTROPHIC WILDFIRES WITHIN PG&E’S SERVICE TERRITORY MAP
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Note:

¢ The Mosquito Fire is under investigation and a final cause has not been determined.

For additional map viewing instructions, please refer to Appendix C.
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5.3.3 High Fire Threat District

The electrical corporation must provide a brief narrative identifying the CPUC-defined
HFTD across its territory. The electrical corporation must also provide a map of its
service territory overlaid with the HFTD. The map must be accompanied by tabulated
statistics on the CPUC-defined HFTD including the following minimum information:

e Total area of the electrical corporation’s service territory in the HFTD (sg. mi.); and

e The electrical corporation’s service territory in the HFTD as a percentage of its total
service territory (%).

For the HFTD map, the HFTD layer(s) (raster or polygon) must cover the electrical
corporation’s service territory and the HFTD layer must match the latest boundaries as
published by the CPUC.

The HFTD represents areas where there is an elevated hazard for utility-associated
wildfires to occur and spread rapidly, and where communities face an elevated risk from
utility-associated wildfires.32 Specifically, Tier 2 and Tier 3 of the HFTD delineate areas
with elevated risk and extreme risk, respectively, where “risk” is defined to include the
likelihood and potential impacts on people and property.33 In these HFTD areas,
utilities are subject to stricter fire safety regulations, including General Order (GO) 95.

In addition to the CPUC-defined HFTD areas, PG&E has also identified High Fire Risk
Areas (HFRA). The HFRA map is also used to inform workplans and conduct risk
assessments. We developed our HFRA map starting with the HFTD Tier 2 and Tier 3
areas and adjusted it to include locations where an ignition during an offshore wind

event could lead to a catastrophic wildfire. PG&E continues to refine our HFRA.34

The geographic extent of the current HFTD Tiers are shown in Figure PG&E-5.3.3-1
and quantified in Table 5-5.

32 D.17-01-009, p. 2; D.17-06-024, p. 2.

33 D.17-01-009, p. 25 and D.17-06-024, p. A-13 broadly define Tier 2 and Tier 3 of the
CPUC’s HFTD map as “[a]reas with elevated wildfire risk” and “[a]reas with extreme wildfire
risk,” respectively. A set of more explicit definitions is given in the Rulemaking
(R.) 15-05-006, Independent Review Team Final Report on the Production of the CPUC’s
Statewide Fire Map 2 (Nov. 21, 2017), at pp. 11-12 and reiterated in D.20-12-030, p. 2, and
on the CPUC’s Fire-Threat Maps and Fire-Safety Rulemaking webpage, available at:
<https://www.cpuc.ca.gov/industries-and-topics/wildfires/fire-threat-maps-and-fire-safety-rul
emaking>, accessed January 26, 2023.

34 The processes PG&E used to develop the HFRA were described in PG&E’s 2021 and 2022
WMPs. See PG&E’s 2021 WMP (June 3, 2021), starting at p. 85, and PG&E’s 2022 WMP
(Feb. 25, 2022), starting at p. 75.
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TABLE 5-5:

PG&E’S SERVICE TERRITORY IN THE HFTD TIER 1, TIER 2, AND TIER 3

AS OF DECEMBER 2022

Fire Threat Map

Sq. Mi. in PG&E

Proportion of PG&E’s

Product Service Territory Service Territory
Non-HFTD/Tier1 33,812 47%
HFTD Zone 1 33 0.05%
HFTD Tier 2 31,797 44%
HFTD Tier 3 6,090 8%
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FIGURE PG&E-5.3.3-1:
HFTD TIER 2 AND TIER 3, AND PG&E’S HFRA, NOVEMBER 2022
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Note: For additional map viewing instructions, please refer to Appendix C.
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5.3.4 Climate Change
5.3.4.1 General Climate Conditions

The electrical corporation must provide an overview of the general weather conditions
and climate across its service territory in the past 30- to 40-year period. The narrative
must include, at a minimum, the following:

e Average temperatures throughout the year;

o Extreme temperatures that may occur and when and where they may occur; and
e Precipitation throughout the year.

The electrical corporation must also provide a graph of the average precipitation and
maximum and minimum temperatures for each distinct climatic region of its service

territory. At a minimum, it must provide one graph in the main body of the report.
Figure 5-2 provides an example of the climate/weather graph.

In general, weather conditions in California are cooler along the coast due to the
influence of the marine layer and in the higher elevations of the Sierra Nevada. Hotter
temperatures, especially during summer, are located away from the coast in low
elevation, interior valleys.

The average temperature in California throughout the year is shown in Figure 5-2-1
below.35

35 Oregon State University, PRISM Climate Group, Northwest Alliance for Computational
Science and Engineering, data from 1990 to 2020. Data is available and can be
downloaded at: <https://prism.oregonstate.edu/normals/>, accessed January 27, 2023.
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FIGURE 5-2-1:
AVERAGE TEMPERATURE IN CALIFORNIA 1990-2020
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Extreme temperatures can be assessed from a 30+ year, hourly climatology of
temperatures in our service territory. The maps below show the maximum temperature
(Figure 5-2-2) and minimum temperature (Figure 5-2-3) in each 2 x 2-kilometer grid cell
in our weather climatology from 1989 to 2021. The hottest temperatures are located in
the low elevation interior valleys, while cooler conditions are located along the coast and
high elevations. These extreme temperatures generally occur from June through
September.
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FIGURE 5-2-2:
MAXIMUM TEMPERATURE IN CALIFORNIA 1998-2021

Source: PRISM Climate Group at Oregon State University.
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FIGURE 5-2-3:
MINIMUM TEMPERATURE IN CALIFORNIA 1998-2021
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Source: PRISM Climate Group at Oregon State University.

-102-


https://prism.oregonstate.edu/normals/

In general, the highest precipitation amounts occur across the elevated terrain in the
state due to orographic forcing.36 The topography of California forces air to ascend
during events leading to enhanced precipitation on one side of a large topographic
feature and a rain shadow effect on the other side. For example, this causes a large
gradient in precipitation amounts from the higher elevations of the Sierra to the Owens
valley.

Precipitation is highly variable in California year-over-year and is dependent on the
number and severity of winter storm events that occur. The bar chart below

(Figure 5-2-5) shows the total amount of precipitation in inches for each water year from
1921 to 2021.37

The average annual precipitation accumulation is shown in Figure 5-2-4 below.38

36 The topography—or shape and features of the area—can cause clouds to be formed.
When air is forced to rise over a barrier of mountains or hills it cools as it rises.
https://en.mimi.hu/meteorology/orographic_forcing.htmil.

37 See <https://cdec.water.ca.gov/reportapp/javareports?name=8STATIONHIST>, accessed
January 27, 2023. The California Data Exchange Center (CDEC) website also contains
data for other indices for the central and southern Sierra, but were not reproduced here.

38 Oregon State University, PRISM Climate Group, supra, available at:
<https://prism.oregonstate.edu/normals/>, accessed January 27, 2023.
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FIGURE 5-2-4:
AVERAGE ANNUAL PRECIPITATION ACCUMULATION
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FIGURE 5-2-5:
NORTHERN SIERRA WATER TOTALS 1921-2021

Northern Sierra Precipitation: 8-Station Index
Water Year Totals: 1921 - 2021
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5.3.4.2 Climate Change Phenomena and Trends

The electrical corporation must provide a brief discussion of the local impacts of
anticipated climate change phenomena and trends across its service territory. In
addition, the electrical corporation must provide graphs/charts illustrating:

e Mean annual temperature (Figure 5-3);
e Mean annual precipitation (Figure 5-4); and
e Projected changes in minimum and maximum daily temperatures (Figure 5-5).

The electrical corporation must also indicate the increase in extreme fire danger days
(historic 95th-percentile conditions) due to climate change, considering (at a minimum)
the combination of warmer temperatures, drier vegetation, and changes in high-wind
events (i.e., Santa Ana winds, Diablo winds, Sundowners) for both winter/spring and
summer/fall periods throughout the electrical corporation service territory. Figure 5-6
provides an example of the required information on projections of extreme fire dangers.

The electrical corporation must cite all source(s) used to write and illustrate this section.

PG&E is providing links that provide the required information for our service territory as
opposed to providing graphs in this document:

e Figure 5-3: Mean annual temperature — https://cal-adapt.org/tools/annual-averages.

o Figure 5-4: Mean annual precipitation — https://cal-adapt.org/tools/annual-averages.

o Figure 5-5: Projected changes in minimum and maximum daily temperatures —
https://cal-adapt.org/tools/maps-of-projected-change.

We have not reproduced these graphs in this section of our WMP as they are interactive
and customizable and the best way to view them is online where they are available to
the public.

Figure 5-6: Projected extreme fire dangers — PG&E is not aware of existing research
that would allow us to respond to the Office of Energy Infrastructure Safety’s (OEIS or
Energy Safety) question about the increase in extreme fire danger days due to climate
change, considering the combination of warmer temperatures, drier vegetation, and
changes in high-wind events for both winter/spring and summer/fall periods throughout
our service territory because the relationship between the environmental variables of
long-term climate projects and localized weather occurrences are still being researched
and established.

Climate change poses both near and long-term risks to California, including more
frequent and extreme drought, precipitation events, and wildfires, as well as rising
temperatures and sea levels.

-106-


https://caladapt.org/tools/annualaverages
https://caladapt.org/tools/annualaverages
https://caladapt.org/tools/mapsofprojectedchange

We face increased reliability and capacity risks because of changes in mean annual and
extreme temperatures. Extreme, and especially prolonged, high temperatures can
result in equipment failure due to damage from high heat and/or from increased load
resulting in customer outages. Averaged across PG&E’s service territory, mean annual
temperatures are projected to increase by 3 degrees Fahrenheit (°F) by 2030 and 5°F
by 2050.39 Across PG&E’s service territory, temperatures occurring during the seven
hottest days of the year are projected to increase from an average baseline of 102°F up
to 106°F in 2030 and up to 109°F in 2050.40 Sutter County is projected to see the
highest temperatures during these seven hottest days, with temperatures reaching or
exceeding 110°F in an average year.#1 Across PG&E’s service territory the hottest
temperature occurring once every ten years may increase by 6°F by 2030 and by 9°F

by 2050, relative to a historical baseline of 109°F.42 Alpine and Sierra counties are
projected to experience the greatest change in these extreme high temperatures.43

Increased temperatures can cause electric equipment to age more quickly which will
increase the need for more frequent asset replacements. Higher temperatures may
cause equipment to fail resulting in customer outages. Electricity demand increases in
response to increases in temperature, driving higher peak loads as our customers use
air conditioning more frequently.

Due to climate change, we are likely to experience more intense, heavy precipitation
events and more large storm events. By 2050, the greatest projected increase in
average annual 5-day maximum precipitation amount is 31 percent in Alpine County,
and 23 percent across the service territory.44 With increased precipitation we may see
flooding that could cause direct equipment damage and could hinder access to
equipment during an extreme weather event and impact outage restoration efforts.

Per CPUC requirement, we use CAL ADAPT, which is the public data repository for the
climate data that underpins California’s Climate Change Assessments, to characterize
future natural conditions and evaluate the impact of those conditions on PG&E’s ability
to deliver safe, clean, reliable, affordable energy. This includes changes in mean
annual temperatures, precipitation, and extremes. Data and images requested as part

of this section can be found at the CAL ADAPT website.4> As stated above, we have

39 Values provided are a result of analysis associated with PG&E’s Climate Vulnerability
Assessment (R.18-04-019) using publicly available data via CAL ADAPT. Analysis
performed using Representative Concentration Pathway 8.5 and the boundaries of PG&E’s
service territory.

40 |pid.
41 |bid.
42 |pid.
43 |bid.
44 |pid.

45 The CAL ADAPT website is available at: https://cal-adapt.org/>, accessed January 27,
2023. (Select the “Tools” link, and then the “For the Maps of Projected Change” link.)
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not reproduced those graphs because they are interactive and customizable and the
best way to view them is online.

A November 2021 paper published in Science Advances by researchers at the
University of California, Irvine (Cal Irvine Paper)46 provides an overview of the state of
knowledge regarding the relationship between climate change projections and wildfire
occurrence and burned area. Until very recently (2021), most studies of the effect of
climate change on future wildfire trends have relied on annual or monthly burned area
statistics (see CAL-ADAPT’s wildfire scenario projection tool as an example). As noted
in the Cal Irvine Paper, “an improved attribution of recent increase in burned area is
needed for better predictions of future fire activity and for the design of forest
management strategies but remains challenging given the wide range of possible
drivers and interactions among them.”47 These drivers include fire suppression and
land use change, population growth and housing development in the Wildland-Urban
Interface (WUI), and climate change, “with observations providing evidence of hotter,

drier, conditions during summer and a longer fire season.”48

The Cal Irvine Paper advances wildfire projection science by combining daily
meteorological conditions with observed fire occurrence and daily burned area, using
the resulting statistical relationships to reconstruct past and project future changes in
fire number and burned area.49 This study is specific to summer months in California’s
Sierra Nevada.

The Cal Irvine Paper finds a meaningful statistical relationship between high daily
temperature and fire occurrence and burned area, suggesting that climate projections of
future daily temperatures may be used to better estimate the number and extent of
future wildfires. Ultimately, the study estimates “that increasing summer temperature
extremes will increase the number of fires by 51+- 32 percent through the 2040s relative
to a 2011-2020 baseline,”>0 and that “high daily temperature extremes have a

disproportionate effect on fire activity, likely as a consequence of fine fuel drying.” 51

As the author’s note frequently throughout the Cal Irvine Paper, the study only
considers one wildfire-related factor (summer daily temperature) and other climate
change impacts on ecosystem function and fire dynamics are expected that may either
dampen or strengthen projected changes in fire activity.>2 Some of these variables
have been characterized in existing climate projections, but many have not due to the

46 Gutierrez et al., Wildfire Response to Changing Daily Temperature Extremes in California’s
Sierra Nevada, (Nov. 17, 2021) Science Advances, available at:
<https://www.science.org/doi/10.1126/sciadv.abe6417>, accessed January 27, 2023.

47 |pid.

48 |pid.
49 |pid.
50 |pid.
51 |pid.
52 |bid.
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mismatch in geographic and temporal specificity between climate projections and
meteorological observations or because they are not primarily climate-driven, like
demographic growth in the WUI.

Another illustrative study®3 considers the implications of projected changes in
“reference evapotranspiration” (a standardized measurement of the thirst of the
atmosphere) on wildfire danger and drought in California and Nevada.®4 Climate
models project an increase in reference evapotranspiration through the end of the
century, with increased air temperature due to climate change as the greatest
contributor to increased evapotranspiration demand. The study finds that the likelihood
of extreme wildfire potential based on increased evaporative demand during summer

and autumn “increases substantially.”>3
This type of research is useful in two ways that are relevant to answering this question:

o First, it advances the state of climate science and our understanding of which
environmental relationships are most important in evaluating and characterizing
future wildfire risk, laying the groundwork for more accurate and temporally and
geographically granular projections in the future. PG&E expects we will have more
to share in response to this question in the future as research continues to advance
and findings from California’s 5th Climate Change Assessment (expected in 2023)
become available; and

« Second, these studies confirm that historically extreme wildfire risk in California is
not expected to diminish, and instead, will increase. This is consistent with previous
PG&E research findings included in PG&E’s 2020 WMP,56 2021 WMP57 and 2022
WMP58 that compare current HFTD and HFRA maps with projected wildfire burn
areas in 2050 using CAL-ADAPT data. The research shows that wildfire risk will
intensify in existing high wildfire risk zones and spread along the margins of existing
high wildfire risk zones.

53 McEvoy et al., Projected Changes in Reference Evapotranspiration in California and
Nevada: Implications for Drought and Wildland Fire Danger (Oct. 29, 2020) (“McEvoy et al.
2020 Study”).

54 McEvoy et al. 2020 Study, available at:
<https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020EF001736>, accessed
January 26, 2023.

35 |pid.

56 Rulemaking 18-10-007 (R.), PG&E’s 2020 Wildfire Mitigation Plan Report, Updated,
February 20, 2020, Section 5.3.1.2, pp. 5-45 to 5-47.

57 PG&E’s 2021 WMP, Response to Revision Notice, June 3, 2021, Section 7.3.1.2,
pp. 427-430.

58 PG&E’s 2022 Wildfire Mitigation Plan — Final Revision Notice Response (Docket
#2022-WMPs), July 26, 2022, Section 7.3.1.2, p. 386.
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PG&E’s Climate Resilience, Meteorology, and Community Wildfire Safety groups
continue to monitor, coordinate, and participate in work to advance near-term
mechanistic wildfire models, as well as long-term climate projections in order to
continue to improve and optimize decision-making.
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5.3.5 Topography

The electrical corporation must provide an overview and brief description of the various
topographic conditions across its service territory.

Figure PG&E-5.3.5-1 below shows the topographic elevation ranges throughout PG&E’s
service territory. The topographic conditions across our service territory are highly
variable, but are binned into a series of geomorphic provinces by the California
Geological Survey (CGS).59 General descriptions of the topographic conditions and
associated major land cover types by geomorphic province are provided below.

Coast Ranges

The Coast Ranges province is a northwest-trending strip extending from the Pacific
Ocean coastline eastward some tens of miles to the western edge of the Great Valley.
This terrain includes a range of hills and low mountains that rise from the coast to crest
elevations typically between 1,000 to 4,000 feet (ft.) above sea level. The active

San Andreas fault system trends through the Coast Ranges and distinctive
fault-developed narrow valleys and hills occur along the fault zone. Along the coast, the
province includes coastal bays, estuaries and hills with incised river valleys that drain
into the ocean. The east margin of the province generally consists of rolling hills
grading down to the Great Valley. Vegetation cover in the Coast Ranges varies from
thick brush and oak forests in the south, transitioning to multistory fir and redwood
forests in the north.

Great Valley

The Great Valley province is an elongated, northwest trending interior valley between
the Coast Ranges and Sierra Nevada provinces. The Great Valley is formed by the
Sacramento and San Joaquin River valleys that coalesce and drain into San Francisco
Bay via the Sacramento-San Joaquin Delta. Elevations are low in this province, slopes
are gradual, and the ground is extensively developed for agriculture. Low marshy areas
and alluvial floodplains border the Sacramento and San Joaquin Rivers in the interior of
the Great Valley, and slopes along the margins of the valley transition to the foothill
slopes of the adjacent Coast Ranges and Sierra Nevada. Some low interior hills
covered by oak forests and scrub occur within the Great Valley.

Sierra Nevada

The Sierra Nevada province is a northwest trending mountain range with a high crest
rising typically to elevations of between 6,000 to 14,000 ft. The Sierra Nevada range is
tilted westward with a gentler western slope and steep escarpment on the east side.

59 A CGS publication highlights California’s geomorphic provinces, which “are naturally
defined geologic regions that display a distinct landscape or landform.” CGS, Note 36,
California Geomorphic Provinces, dated Dec. 2002, available at:
<https://www.conservation.ca.gov/cgs/Documents/Publications/CGS-Notes/CGS-Note-36.p
df>, accessed January 26, 2023.

-111-


https://www.conservation.ca.gov/cgs/Documents/Publications/CGS-Notes/CGS-Note-36.pdf
https://www.conservation.ca.gov/cgs/Documents/Publications/CGS-Notes/CGS-Note-36.pdf

Deep river canyons drain from the Sierra Nevada crest to the Sacramento and

San Joaquin Rivers in the Great Valley. The Sierra Nevada has extensive rugged and
steep topography, along with some large interior valleys and low bordering foothills that
transition to the Great Valley. Vegetation in the Sierra Nevada follows a classic
mountain zonation with dense scrub and oak-pine forests in the lower foothills, dense fir
and pine forests in the middle elevations, and fir-alpine vegetation in the high
elevations.

Mojave Desert

The extreme southeast portion of the service territory extends into the arid Mojave
Desert province. Terrain in this province is varied and includes isolated mountain
ranges, broad low-lying valleys and playas, and steep canyons. The arid conditions
support typical low desert brush, narrow riparian woods, and cactus.

Modoc Plateau/Cascade Range

The Modoc Plateau and Cascade Range provinces occur along the northernmost
portion of the service territory. These provinces are volcanic terrain that include Mount
Shasta and Mount Lassen volcanoes and associated cinder cones and lava flows,
incised valleys, and intermountain valleys. Elevations typically range from about
3,000 to 6,000 ft., rising to 14,000 ft. at the summits of Mounts Shasta and Lassen.
Vegetation consists of thick brush, oak-pine forests, and fir-alpine cover at highest
elevations.
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FIGURE PG&E-5.3.5-1:
TOPOGRAPHIC MAP OF PG&E SERVICE TERRITORY AND ADJACENT PORTIONS OF
CALIFORNIA WITH GEOMORPHIC PROVINCE BOUNDARIES
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Note: For additional map viewing instructions, please refer to Appendix C.
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5.4 Community Values at Risk

In this section of the WMP, the electrical corporation must identify the community values
at risk across its service territory. Sections 5.4.1-5.4.4 provide detailed instructions.60

5.4.1 Urban, Rural, and Highly Rural Customers

The electrical corporation must provide a brief narrative describing the distribution of
urban, rural, and highly rural areas and customers across its service territory. Refer to
Appendix A for definitions.

PG&E'’s distribution of customers is broken down into three areas: urban, rural, and
highly rural. Table PG&E-5.4.1-1 below shows the square miles in our service territory
that correspond to the population density for highly rural, rural, and urban customers.
Figure PG&E-5.1-1 shows the square miles in our service territory that correspond to
the population density for highly rural, rural, and urban customers.

Population density numbers are calculated using the American Community Survey
(ACS) 1-year estimates on population density by census tract for each corresponding
year (2021 ACS 1-year estimate for 2021 metrics, 2022 ACS 1-year estimate for 2022
metrics, etc.). For years without an ACS 1-year estimate, we use the 1-year estimate
immediately before the missing year.

PG&E calculates the number of customers in utility service areas that are in urban,
rural, and highly rural regions each year by using population density by census tract
based on population totals in the ACS — 2020. The population per square mile will be

calculated for each census tract to define tracts as urban, rural, or highly rural.61

The number of customers within these regions will be calculated by providing a
geospatial overlay of transformer locations as a proxy for the customer locations and
summing up the number of service points associated with each transformer to obtain
total customer count with the urban/rural/highly rural census tracts and then calculating
the total number of meters within each urban, rural, or highly rural region type.

60  Annual information included in these sections should align with Table 7 from the QDRs.

61 As defined in WMP Guidelines Appendix A (OEIS, 2023-2025 Wildfire Mitigation Plan
Technical Guidelines (Dec. 6, 2022), Appendix A, p. A-8.), census tracts determined by the
United States Bureau of the Census are used to define “areas,” highly rural is defined as
areas with a population of less than seven persons per sq. mi. in accordance with 38 Code
of Federal Regulations 17.701, and rural and urban are defined as areas with a population
of less than 1,000 persons per sqg. mi. and areas with a population of more than
1,000 persons per sq. mi., respectively, in accordance with GO 165.
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The sources of data used in the calculation of this information include Topologically
Integrated Geographic Encoding and Referencing/Line with Selected Demographic and

Economic Data — 2018, ACS - 2020, PG&E Geographic Information System (GIS) data
layers.

TABLE PG&E-5.4.1-1:
SQUARE MILES IN PG&E’S SERVICE TERRITORY CORRESPONDING TO POPULATION DENSITY
OF HIGHLY RURAL, RURAL, AND URBAN CUSTOMERS
(SUM OF SQUARE MILES)

Sum of Sg. Mi.
Highly Rural | 27,749.52
Rural 41,100.07
Urban 2,882.38
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5.4.2 Wildland-Urban Interface

The electrical corporation must provide a brief narrative describing the WUI across its
service territory. Refer to Appendix A for definitions.

PG&E’s WUI is the line, area, or zone where structures and other human development
meet or intermingle with undeveloped wildland or vegetation fuels (National Wildfire
Coordinating Group). Enforcement agencies also designate the WUI as the area at
significant risk from wildfires, established pursuant to Title 24, Part 2, Chapter 7A.

The population density of our customers per sq. mi. shows that 91 percent are classified
as non-WUI (population density greater than 65,000) and 9 percent are WUI (population
density greater than 6,000).

The annual number of circuit miles in the WUI is calculated by PG&E geospatial
overlay/intersect of overhead distribution and transmission circuits within WUI polygons
and calculation of total circuit lengths in miles within the WUI. The sources of data used
in the calculation of this information include the University of Wisconsin Madison WUI
GIS data layer and PG&E’s GIS data layer. The annual number of customers in the
WUI is calculated by PG&E geospatial overlay of transformer locations as a proxy for
the customer locations and summing up the number of service points associated with
each transformer to obtain total customer count within the WUI. The sources of data
used in the calculation of this information include University of Wisconsin-Madison WUI
GIS data layer provided by the University of Wisconsin-Madison SILVIS Lab, available
here: http://silvis.forest.wisc.edu/data/wui-change-2020/ which shows the WUI areas
within California as of 2020.

Table PG&E-5.4.2-1 and Figure PG&E-5.4.2-1 below show the square miles in our
service territory that correspond to the population density for WUI customers.

TABLE PG&E-5.4.2-1:
SQUARE MILES IN PG&E’S SERVICE TERRITORY
CORRESPONDING TO POPULATION DENSITY OF WUI
(SUM OF SQUARE MILES)

Sum of Sqg. Mi.
Non-WUlI 65,474.39
WUI 6,257.65
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FIGURE PG&E-5.4.2-1:
POPULATION DENSITY MAP OF WILDLAND URBAN INTERFACE
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543 Communities at Risk From Wildfire

In this section of the WMP, electrical corporation must provide a high-level overview of
communities at risk from wildfire as defined by the electrical corporation (e.g., within the
HFTD and HFRA). This includes an overview of individuals at risk, AFN customers,
social vulnerability, and communities vulnerable because of single access/egress
conditions within its service territory. Detailed instructions are provided below.

5.4.3.1 Individuals at Risk From Wildfire

The electrical corporation must provide a brief narrative (one to two paragraphs)
describing the total number of people and distribution of people at risk from wildfire
across its service territory.

PG&E estimates that approximately 1.4 million people live in HFTD areas in our service
territory. This estimate was generated by selecting 2020 census blocks that have their
central point within the HFTD. Those selected blocks were then broken out by county,
and the sum of population per county is listed in Table PG&E-5.4.3-1 below. Only
counties within the PG&E service territory are represented.

The population distribution across HFTD areas has several high and low population
areas. Shasta County to the far north, El Dorado, Nevada, Placer, and Tuolumne
counties in the east, and the greater San Francisco Bay Area are centers for high
population within PG&E’s service territory. PG&E estimates that Alpine, Colusa, Glenn,
San Benito, Sierra, Stanislaus, and Yolo counties all have HFTD populations of fewer
than 3,616 people. For a detailed map of population distribution, please see

Appendix C.
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TABLE PG&E-5.4.3-1:
DISTRIBUTION OF PEOPLE AT RISK IN PG&E’S SERVICE TERRITORY

Population Count

County Name in HFTD
Alameda County 87,896
Alpine County 919
Amador County 25,034
Butte County 31,715
Calaveras County 31,037
Colusa County 307
Contra Costa County 87,012
El Dorado County 123,600
Fresno County 15,989
Glenn County 398
Humboldt County 16,442
Kern County 53,662
Lake County 31,287
Lassen County 10,090
Madera County 25,566
Marin County 90,513
Mariposa County 15,794
Mendocino County 40,955
Merced County -
Mono County 9,964
Monterey County 33,692
Napa County 14,373
Nevada County 74,324
Placer County 64,936
Plumas County 11,032
San Benito County 3,616
San Joaquin County 3
San Luis Obispo County 56,252
San Mateo County 48,109
Santa Barbara County 39,292
Santa Clara County 39,195
Santa Cruz County 73,310
Shasta County 76,277
Sierra County 2,167
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TABLE PG&E-5.4.3-1:
DISTRIBUTION OF PEOPLE AT RISK IN PG&E’S SERVICE TERRITORY
(CONTINUED)

Population Count

County Name in HFTD
Solano County 9,006
Sonoma County 55,592
Stanislaus County 1,701
Tehama County 15,309
Trinity County 13,382
Tulare County 10,415
Tuolumne County 45,570
Yolo County 486
Yuba County 9,267
Total 1,395,486
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FIGURE PG&E-5.4.3-1:
2020 CENSUS POPULATION

SISKIYOU

-y

HUMBOLDTg LAZSEN

MENDOCINO

MARIPO3A

D PG&E Service Territory

2020 Census Population
Blocks dissolved to County
0-3616

MONTEREY

3,617 - 16,442
16,443 - 40,955
| 40,956 - 64,936
1 64,937 -123,600

SANTA BARBA

VENTURA LOS ANGELES

T 50 100 Miles
B | ] 1/10/2023

Electric Operations | Assst Knowlsdgs Managsment | GIS Analytics

-121-



5.4.3.2 Social Vulnerability and Exposure to Electrical Corporation Wildfire Risk

The electrical corporation must provide a brief narrative describing the intersection of
social vulnerability and community exposure to electrical corporation wildfire risk across
its service territory. This intersection is defined as census tracts that: (1) exceed the
70th percentile according to the Social Vulnerability Index (SVI) or have a median
household income of less than 80 percent of the state median, and (2) exceed the

85th percentile in wildfire consequence risk according to the electrical corporation’s risk

assessment(s).62

For SVI, the electrical corporation must use the most up-to-date version of Centers for
Disease Control and Prevention/Agency for Toxic Substances and Disease Registry’s
SVI dataset (Year = 2018;63 Geography = California; Geography Type = Census
Tracts).64

In addition, the electrical corporation must provide a single geospatial map showing its
service territory (polygon) overlaid with the distribution of the SVI and exposure
intersection and urban and major roadways. Any additional maps needed to provide
clarity and detail should be included in Appendix C.

Wildfire risk models assess risk spatially along PG&E’s electric assets. For the
purposes of work prioritization risk can be viewed at an individual location or aggregated
along a length of a circuit depending on the type of mitigation being planned. The map
in Figure PG&E-5.4.3-2 displays locations where wildfire risk is in the top 15 percent of
PG&E’s service territory for census tracts that are greater than e 70th percentile on the
Social Vulnerability Index (SVI) or have a state median household income less t"@n

80th percentile. Intersections are most dense in the Sierra Nevada foothills, the
northern Coast Range, and the far north of the service territory. Lower density high-risk
areas exist throughout the service territory. Figure PG&E-5.4.3-2 below shows the SVI
clipped to the 85th percentile of wildfire consequence risk.

62 These criteria are derived from California Governor’s Office of Emergency Services,
Recovery Division, Hazard Mitigation Assistance Branch’s Multiple Hazards and Social
Vulnerability Analysis, dated January 18, 2022, available at:
<https://www.caloes.ca.gov/wp-content/uploads/Recovery/Documents/Socially-Vulnerable-
and-High-Hazard-Risk-Community-Criteria.-Methodology.pdf>, accessed January 26, 2023;
see also, Hazard Exposure and Social Vulnerability Heat Map, available at:
<https://calema.maps.arcgis.com/apps/dashboards/3c78aea361bed4ea8a21b22b30e613d6
e>, accessed January 26, 2023.

63 As of the publishing of the Guidelines, 2018 was the most recent version of the dataset.
Electrical corporations must use the most up-to-date version of the dataset. (WMP
Guidelines, supra, p. 28).

64 CDC/ATSDR SVI Data and Documentation Download, available at:
<https://www.atsdr.cdc.gov/placeandhealth/svi/data _documentation download.html>,
accessed January 26, 2023.
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FIGURE PG&E-5.4.3-2:

EXPOSURE AND SOCIAL VULNERABILITY MAP
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5.4.3.3 Sub-Divisions With Limited Egress or No Secondary Egress

The electrical corporation must provide a brief narrative overview (one to
two paragraphs) describing sub-divisions with limited egress or no secondary egress,
per CAL FIRE data,® across the electrical corporation’s service territory.

As required by the General Instructions of the Technical Guidelines, we formally
requested this information from CAL FIRE in December 2022 and are awaiting a
response. This information is not available from any other source nor is there a proxy.
The March 6, 2023 Pre-Determination of Completeness letter from Energy Safety
directed PG&E to request this information again from a specific individual at CAL FIRE
and provide it when received. In response to this direction, PG&E made this request
from the identified individual, and we will provide the information when it is received.
PG&E does participate in the Energy Safety-led Risk Model Working Group where
egress has been discussed as a topic requiring deeper discussion in conjunction with
state agencies. At present, this working session is scheduled for mid-2023.

AB 2911 (2018) amended the California Public Resource Code 4290.5 that requires
CAL FIRE to identify subdivisions with greater than 30 housing units located in the State
Responsibility Area (SRA) or a Very High Fire Hazard Severity Zones (VHFSZ) without
a secondary means of population egress. PG&E downloaded the map of Communities
Vulnerable due to Access/Egress Constraints (Polygon) across PG&E Service Territory
based on CAL FIRE data,56 see Figure PG&E-5.4.3-3 below. Figure PG&E-5.4.3-3
below shows the locations of subdivisions in the SRA or VHFSZ that meet the
assessment criteria of AB 2911. Additional information about each subdivision is
available at the CAL FIRE site.

65 See, Board of Forestry and Fire Protection Subdivision Review Program, available at:
<https://bof.fire.ca.gov/projects-and-programs/subdivision-review-program/>, accessed
January 16, 2023.

66 The source data for this map is publicly available from the CAL FIRE and the spatial data
can be downloaded at:
https://calfireforestry.maps.arcgis.com/apps/webappviewer/index.html?id=a045e9e9c01c4d
d7abdf14ad30646eaf.
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FIGURE PG&E-5.4.3-3:
SUBDIVISIONS WITH LIMITED EGRESS OR NO SECONDARY EGRESS
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5.4.4 Critical Facilities and Infrastructure at Risk From Wildfire

The electrical corporation must provide a brief narrative describing the distribution of
critical facilities and infrastructure located in the HFTD/HFRA across its service territory.
Critical facilities and infrastructure are defined in Appendix A.

As defined in WMP Guidelines Appendix A, critical facilities and infrastructure are
essential to public safety and require additional assistance and advance planning to
ensure resiliency during PSPS events. PG&E serves over 9,500 critical facility and
infrastructure (CFI) customers within the Tier 2 and Tier 3 HFTD spanning across

47 counties throughout PG&E’s service territory (please refer to our quarterly
submission for exact CFl counts). The CFI designation process is outlined in the PSPS
Pre-Season Report Section Il Critical Facilities and Infrastructure Plan.

Table PG&E-5.4.4-1 below shows the count of CFI customers by Tier 3, Tier 2, and
non-HFTD, and Figure PG&E-5.4.4-1 below shows the critical facilities count by county.

TABLE PG&E-5.4.4-1:
PG&E’S CFI CUSTOMER COUNTY BY TIER 3, TIER 2, AND NON-HFTD

HFTD Class Count
Tier 3 3,462
Tier 2 7,455
Non-HFTD 74,083
Total 85,000

Note: Please refer to the Quarterly
Spatial Report for additional
data on Critical Facilities.
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FIGURE PG&E-5.4.4-1:
CRITICAL FACILITIES COUNT BY COUNTY
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5.4.5 Environmental Compliance and Permitting

In this section, the electrical corporation must provide an overview of its compliance with
applicable environmental laws, regulations, and permitting requirements related to
Vegetation Management (VM). This overview must include:

e A description of the procedures/processes to ensure compliance with relevant
environmental laws, regulations, and permitting requirements before and during
WMP implementation. The process or procedure should include when consultation
with;

« Roadblocks the electrical corporation has encountered related to environmental
laws, regulations, and permitting requirements related to VM and how the electrical
corporation has addressed the roadblock; and

e Any changes to the initiative since the last WMP submission and a brief explanation
as to why those changes were made. Include any planned improvements or
updates to the initiative and timeline for implementation.

The electrical corporation must also provide a table (Table 5-6 provides an example) of
potentially relevant state and federal agencies that may be responsible for discretionary
approval of activities described in WMPs and the relevant environmental laws,
regulations, and permitting requirements. If this table extends past two pages, provide
the required information in an appendix.

TABLE 5-6:
RELEVANT STATE AND FEDERAL ENVIRONMENTAL LAWS, REGULATIONS, AND PERMITTING
REQUIREMENTS FOR IMPLEMENTING THE WMP

Environmental Law, Regulation, or Permit Responsible Permittee/Agency
Clean Water Act California Regional Water Board
Coastal Act California Coastal Commission
Endangered Species Act and Streambed Alteration California Department of Fish and Game.

PG&E’s Environmental Release to Construction for Environmental Evaluations

Standard (ENV-10002S)67 requires all employees and contractors to submit an
Environmental Release to Construction (ERTC) prior to the implementation of operation
and maintenance or construction activities. The ERTC catalogs all activity-specific
permits, agreements, authorizations, and other environmental requirements and is used
to ensure PG&E remains compliant with applicable federal, state, and local laws and
internal environmental guidance.

67 Appendix E.
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When conducting VM activities, PG&E employees and contractors must adhere to
PG&E’s Best Management Practices (BMP) where practicable. BMPs are considered
practicable where physically possible and not conflicting with other regulatory
obligations or safety considerations (GO 95 Rule 35 and Public Resources Codes 4292
and 4293) or emergency response situations. These BMPs are designed to ensure that
PG&E VM activities are performed in an environmentally sensitive manner to minimize
environmental impacts. Under the guidance of BMPs, VM employees and contractors
must conduct ongoing training related to environmental laws and procedures. VM
employees and Contractors performing VM activities must comply with these laws and
procedures to minimize or avoid effects on natural resources during work activities.
Please refer to the PG&E BMPs (TD-7102P-01-JA01) in Appendix E for more
information.

PG&E has made several changes related to environmental compliance and permitting.
We identified opportunities to address challenges, feedback, and roadblocks through
efforts described below.

To address expired authorizations PG&E collaborated with the Pacific Southwest
Region (Region 5) of the USFS to establish 30-year Master Permits and Easements
and an associated operations and maintenance (O&M) Plan on National Forest System
lands in California (the Plan). The Plan, which was executed in February 2019, impacts
approximately 420 authorizations administered by the USFS in the El Dorado, Lassen,
Los Padres, Mendocino, Plumas, Sequoia, Shasta-Trinity, Sierra, Six Rivers,
Stanislaus, and Tahoe National Forests. This action consolidated and combined
existing land authorizations into 21 master permits and easements. It addresses both
electric distribution and transmission assets. The Plan authorizes routine operation and
maintenance work (i.e., performing minor repairs to poles and fiber optic line;
completing VM services such as line clearance; replacing existing poles and towers,
felling hazard trees, replacing or pulling new conductors; and performing emergency
work to address immediate threats).

During 2022, PG&E received feedback from the eleven forests that O&M work,
including VM, conducted under the Plan, was more streamlined and they were
appreciative of the enhanced communication. PG&E conducted 3-hour annual
meetings with each of the forests individually in addition to numerous other check-ins
throughout the year. PG&E also conducted Stewardship Planning meetings with the
four forest zones to discuss improving wood and debris management protocol. We also
continued to meet with the Regional Office bi-weekly throughout 2022.

Like our effort with the USFS, PG&E is in contact with the Department of the Interior
(DOI), specifically National Park Service (NPS) and Bureau of Land Management
(BLM). The goal is to establish multi-year Master Right-of-Way (ROW) Permits and
Grants and Master O&M Plans with each of the agencies. PG&E is coordinating with
the DOI to finalize long-term Master ROW Permits and Grants and Master O&M Plans
to help us with wildfire prevention.

NPS Special Use Permits (SUP): In April 2019, PG&E requested authorization to
conduct wildfire prevention activities on NPS-managed land in an expedited manner.
In response to PG&E’s request for a short-term renewable permit from NPS, the NPS
Pacific West Regional Office Park units worked with PG&E to develop 1-year SUPs for
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each park. The issuing permits are for the Yosemite, Redwood, Pinnacles, Point
Reyes, Kings Canyon, and Lassen Volcanic national parks, as well as the Whiskeytown
National Recreation Area and the Eugene O’Neill National Historic Site. These permits
went into effect on February 1, 2020, and were renewed in February 2021 and again in
February 2022. The permits apply to all PG&E electric facilities on NPS managed land,
regardless of whether the facilities have, or need, an easement or ROW. The permits
allow PG&E to perform work such as pole replacements, tree removal and pruning, VM
inspections, and road maintenance and repairs. The 1-year permits are expected to be
renewed each year until a multi-year Master ROW Permit and Master O&M Plan is
negotiated with the NPS.

We continued to meet with the Regional Office monthly throughout 2022. We kicked off
long-term programmatic agreement and executed a project agreement, data sharing
agreement, and cost recovery agreement to outline milestones and schedule for
completing the long-term Master ROW Permit and Master O&M Plan. The schedule to
complete the effort is December 2025.

In December 2020, the BLM California State Office issued a Wildfire Instruction
Memorandum (IM), which establishes policy regarding routine O&M activities on electric
utilities ROW to reduce the risk of wildfire. Under this directive, electric transmission
and distribution facility ROW holders have the authority to conduct routine O&M
activities within their ROW to reduce wildfire risk. The IM was renewed in 2021 for

5 years. PG&E created and implemented a streamlined process to ensure compliance
with the IM.

PG&E began working with a BLM pilot team out of Bakersfield to establish 30-year
Master ROW Grants and associated O&M Plan. The expected completion date is
December 2023 for the pilot office and December 2024 for the remaining field offices.
We also continued to meet with the State Office quarterly throughout 2022.

In April 2020, the California Department of Parks and Recreation entered a Near-Term
Process (NTP) with PG&E, which establishes a formal review and approval process
regarding routine O&M activities on electric and gas utilities ROW to reduce the risk of
wildfire. Under the NTP, PG&E can release routine O&M activity within 14 days after
submission of a complete notification to State Parks where authorized ROWs are in
place.

PG&E met with headquarters monthly and had numerous check-ins with State Parks
throughout 2022, in addition to a 3-hour annual meeting. We received feedback from
State Parks that the O&M work, including VM, under the NTP has improved, citing
enhanced communication.

PG&E continues to use our Habitat Conservation Plans (HCP) to protect threatened and
federally designated endangered species and their habitats, while maintaining and
operating our gas and electric infrastructure. Our entire service territory now has
federal coverage for endangered species most likely to be found near our gas and
electric infrastructure. This includes our San Francisco Bay Area HCP, which protects
18 wildlife species and 13 plant species throughout the nine Bay Area counties. Our
San Joaquin Valley HCP protects 23 wildlife and 42 plant species within nine counties
of the San Joaquin Valley. Our Multiple-Region HCP protects 24 animal and 12 plant
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species, 35 of which are listed as threatened or endangered under the Endangered
Species Act.

In addition to the HCPs, PG&E is working with the California Department of Fish and
Wildlife on 30-year programmatic permits for the protection of California designated
endangered species. These permits will provide coverage for O&M activities within the
Bay Area, Mojave, and select regions in the Central Valley and Central Coast.
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6. Risk Methodology and Assessment

In this section of the Wildfire Mitigation Plan (WMP), the electrical corporation must
provide an overview of its risk methodology, key input data and assumptions, risk
analysis, and risk presentation (i.e., the results of its assessment). This information is
intended to provide the reader with a technical understanding of the foundation for the
electrical corporation’s wildfire mitigation strategy for its Base WMP. Sections 6.1-6.7
below provide detailed instructions.

For the 2023-2025 Base WMP, the electrical corporation does not need to have
performed each calculation and analysis indicated in Sections 6.2, 6.3, and 6.6. If the
electrical corporation is not performing a certain calculation or analysis, it must describe
why it does not perform the calculation or analysis, its current alternative to the
calculation or analysis (if applicable), and any plans to incorporate those calculations or
analyses into its risk methodology and assessment.

6.1 Methodology

In this section, the electrical corporation must present an overview of its risk calculation
approach. This includes one or more graphics showing the calculation process, a
concise narrative explaining key elements of the approach, and definitions of different
risks and risk components.

In this section PG&E is providing an overview of the company’s approach to risk
assessment and risk management. We begin at the Enterprise level with the Enterprise
Risk Management Process that we use to identify and rank risk, which is followed by the
Electric Operations (EO) Risk Analysis Methodology

6.1.1 Overview

The electrical corporation must provide a brief narrative describing its methodology for
guantifying its overall utility risk of wildfires and Public Safety Power Shutoff (PSPS).
This methodology will help inform the development of its wildfire mitigation strategy
(see Section 7). The electrical corporation must describe the methodology and
underlying intent of this risk assessment in no more than five pages, inclusive of all
narratives, bullet point lists, and any graphics.

The risk assessment in this WMP is based on a quantitative risk assessment approach
to determine PG&E'’s overall utility risk from wildfires and PSPS for our service territory.
The intent of performing this risk analysis is to:

e Understand the overall utility risk and associated risk components of wildfires and
PSPS events spatially and temporally across PG&E’s service territory; and

e Use this understanding of risk to inform the development and prioritization of a
comprehensive wildfire mitigation strategy in Section 7 that achieves the goals and
plan objectives stated in Section 4.1 and Section 4.2.
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PG&E’s methodology of assessing overall utility risk of wildfires and PSPS includes
four major steps: (1) Risk Identification; (2) Risk Evaluation and Quantification; (3) Risk
Response; and (4) Risk Monitoring and Reporting. Figure PG&E-6.1.1-1 below is an
overview of PG&E’s risk management process.

FIGURE PG&E-6.1.1-1:
OVERVIEW OF PG&E’S RISK MANAGEMENT PROCESS

Respond

Risk Identification

The Risk Identification process involves the EO Risk Team, risk owners, and Subject
Matter Experts (SME) who together identify and evaluate EO risks. Risks that are
identified by the EO Risk Team are reviewed by the EO Risk and Compliance
Committee (RCC). Ultimately, the RCC approves the list of risks that are included on
the EO Risk Register. The risks that are on the EO-owned Risk Register are the same
as the EO risks that are on the Corporate Risk Register managed by Enterprise and
Operational Risk Management.

Risk Evaluation and Quantification

PG&E uses the bow-tie methodology to evaluate risk events, consistent with the Safety
Model and Assessment Proceeding framework. The bow-ties illustrating the EO risk are
provided in each risk section below. The bow-tie methodology provides: (1) a
high-level visual summary of the risk event (the center of the bow-tie); (2) a detailed
process for presenting the risk drivers, the likelihood or frequency of the risk event (the
left side of the bow-tie); (3) the potential consequences of the risk event (the right side
of the bow-tie), and the score for the assessed risk (the bottom, center of the bow-tie).
Developing the bow-tie methodology includes defining exposure, drivers, tranches, and
consequences.
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Risk exposure is the scope of the assessment we use to measure the risk.
Examples of exposure include asset types that could be measured in line miles or
asset counts. Exposure is supported by records associated with outages, ignitions,
and other failure mode data.

Risk tranches include a group of assets, a geographic region, or other grouping that
is intended to have a similar risk profile such as having the same likelihood or
consequence of risk events. Examples of tranches include circuits with high,
moderate, or low reliability performance. Exposure to the risk is divided into
different segments or tranches. More granular tranches allow for a better
understanding of risk profiles. For example, for the Wildfire risk on a system level,
equipment failure is the largest cause of ignitions. However, when line miles in High
Fire Threat District (HFTD) areas are considered separately, the largest risk driver
becomes vegetation contact instead of equipment failure.

Risk drivers are direct causes that lead to a risk event and determine the likelihood
or frequency of a risk event. Risk drivers include external events (such as
vegetation contact driver) and characteristics inherent to the assets or systems
(such as equipment/facility failure) which contribute to the risk event. Risk drivers
can be broken into sub-drivers. For example, sub-drivers of the equipment/facility
failure driver include conductor damage or failure, crossarm damage or failure, and
pole damage or failure. For each sub-driver and driver, the Likelihood of Risk Event
(LoRE) is quantified per unit of risk exposure for each tranche, and then multiplied
by risk exposure to produce the annual frequency of the risk event for that
sub-driver/driver. Risk drivers can also lead to different outcomes if one driver is
more likely to lead to a severe outcome than other drivers. Therefore, LORE for
each driver/sub-driver is further broken down into the likelihood of a risk event to
result in each outcome.

Risk consequences are potential impacts that would result if the risk event was to
occur. Separating consequences into different outcomes allows for a better
understanding of the chances of a high frequency/low consequence event or a low
frequency/high consequence event. Consequences for each outcome are then
evaluated for safety, reliability, and/or financial attributes. Specifically, for each
outcome and tranche, the safety, reliability, and financial consequences are
quantified using probability distributions in equivalent fatalities,58 Customer Minutes
Interrupted (CMI) and dollars, respectively, then aggregated into a single
Consequence of a Risk Event (CoRE) value using PG&E’s Multi-Attribute Value
Function (MAVF).

Once the Frequency of a Risk Event is quantified for each combination of sub-driver,
outcome, and tranche, and CoRE is quantified for each combination of outcome and
tranche of the bow-tie, the Risk Score is then computed based on the multiplication of
Frequency and CoRE. The outcome of the risk assessment is a bow-tie for each risk,

68 Equivalent fatalities defined as the sum of number of fatalities and 0.25 times the number of

serious injuries.
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with each combination of bow-tie components (sub-driver, driver, outcome, tranche)
quantified for Frequency, CoRE, and Risk Score.

FIGURE PG&E-6.1.1-2:
RISK BOW-TIE FOR WILDFIRE RISK, TRANSMISSION AND DISTRIBUTION SYSTEM

o Oucone
Exposure
Freq (Events/Yr) %Freq %Risk CoRE %Freq | %Risk
Vegetation Contact 135 28% 60% M’tles Red Flag Waming - Catastrophic Fires 14,146 0.3% | 84%

Equipment / facility failure 173 36% 33% Red Flag Waming - Destructive Fires 8,808 0.0% | 8%

Non-Red Flag Warming - Catastrophic Fires 14,146 0.0% | 5%

Contact from object 136 28% 4%

Wire-to-wire contact 10 2% 1% Non-Red Flag Waming - Destructive Fires 8.808 0.0% | 3%

17 4% 1% Non-Red Flag Waming - Small Fires 01 917% 1 0.14%

7 1% 1% Non-Red Flag Waming - Large Fires 5 05% 1 0.05%

1 0% 0% Seismic - Red Flag Waming - Catastrophic Fires 21,084 0.0% | 0.04%

Vandalism/ Theft 2 0.5% 0% Red Flag Wamning - Large Fires 5 03% | 0.03%

2 0.5% 0% Baseline Red Flag Waming - Small Fires 01 72% 1 0.01%
Risk Score

0 0.0% 0% for 2022 Seismic - Non-Red Flag Waming - Catastrophic Fires A% 0.0% | 0.001%

483 1000% 100% 23,868

49  100% 1  100%

FIGURE PG&E 6.1.1-3:
RISK BOW-TIE FOR WILDFIRE RISK, HFTD DISTRIBUTION SYSTEM

Drivers Outcomes
Freq [Events/Yr) %Freq % Risk CoRE %Freq | FRisk
Exposure
Vegetation Contact 74 52% 61% . Red Flag Warning - Catastrophic Fires 1.0% | 34%
25,462
Equipment / facility failure 28 20%  33% A Red Flag Warning - Destructive Fires 0.1% | 8%
15% 3% Mon-Red Flag Warning - Catastrophic Fires 14,146 0.1% | 5%
6% 1% Mon-Red Flag Warning - Destructive Fires 8,808 0.1% | 3%
4% 1% MNon-Red Flag Warning - Small Fires z 86.0% | 0.04%
Other 2% 1% Mon-Red Flag Warning - Large Fires 0.5% | 0.02%
Utility work / Operation 1% 0% nic - Red Flag Warning - Cat; ic Fires 0.0% | 0.04%
Vandalism / Theft 0.2% 0% Red Flag Warning - Large Fires 0.8% | 0.03%
Contamination 0.3% 0% . Red Flag Warning - Small Fires X 11.4% | 0.01%
Baseline
Risk Score
0.0% 0% for 2022 smic - Mon-Red Flag Warning - Catas ic Fires 21,084 0.0% | 0.001%

22,827

100.0% 100% 160 100% | 100%
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Risk Response

The EO Risk Team works with SMEs to identify appropriate controls and mitigations to
manage the risk (see Section 7). Control programs are ongoing activities that maintain
the existing level of risk. Mitigation programs are activities designed to reduce the level
of risk. Control and mitigation programs are associated with risk drivers, risk
consequences, and/or risk tranches to accurately quantify the benefits of the program.
Mitigation and control programs are assessed based on how much of the tranche
exposure is affected (i.e., scope of mitigation), the impact on specific driver/sub-driver
frequencies over time, and the impact on the consequence of specific attribute.

Risk Monitoring and Reporting

EO reports on the status of its risks and the performance of its risk response programs
through forums such as the RCC, the Wildfire Weekly Operating Review, and the
Wildfire Risk Governance Steering Committee. Based on the performance of the risk
and response programs, PG&E may accelerate or adjust our responses to better
manage the risk. As part of the risk monitoring process, we continue to look for
opportunities to improve our risk modeling.
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6.1.2 Summary of Risk Models

In this section, the electrical corporation must summarize the calculation approach for
each risk and risk component identified in Section 6.2.1. This documentation is
intended to provide a quick summary of the models used. The electrical corporation
must provide the following information:

o Identification (ID): Unique shorthand identifier for the risk or risk component;

o Risk Component: Unique full identifier for the risk or risk component;

o Design Scenario(s): Reference to design scenarios evaluated with the model to
calculate the risk or risk component. These must be defined in Section 6.3;

o Key Inputs: List of key inputs used to evaluate the risk or risk component. These
can be in summary form (e.g., the electrical corporation may list “equipment
properties” rather than listing out equipment age, maintenance history, etc.);

e Sources of Inputs: List of sources for each input parameter. These must include
data sources (such as LANDFIRE) and modeling results (such as wind predictions)
as relevant to the calculation of the risk or risk component. If the inputs come from
multiple sources, each source should be on a new line;

o Key Outputs: List of outputs calculated for the risk or risk component;
e Units: List of the units associated with the key outputs; and

Table 6-1 provides a template for the information. The electrical corporation must
provide a summary of each model in Appendix B.

Table 6-1 below lists PG&E’s risk models used in the calculation of overall utility risk
and includes a brief description of each one. Design scenarios are not included in this
table, but they are discussed in Section 6.3 below.
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TABLE 6-1:
PG&E RISK MODELS

Design
ID Risk Component Scenario Key Inputs Source of Inputs Key Outputs Units
UR Overall Utility Risk PL1 PSPS Risk and Circuit Segment Level Risk MAVF
Ignition/Wildfire Risk
WFR Ignition/Wildfire Risk PLA1 Ignition Probability Ignition Likelihood Pixel (100m x 100m) Risk MAVF
(WDRM/WTRM) Ignition Consequence Ignition/Wildfire Circuit Segment Risk
Consequence
PSPS R | PSPS Risk PL1 PSPS Consequence Historical Meteorology Data | SPID Risk MAVF
PSPS Likelihood Circuit segment Risk
Circuit Risk
Pl Ignition Likelihood PL1 Equipment subset ignition Equipment Likelihood of Pixel (100m x 100m) Ignitions/year
probability Ignition probability
Contact from object subset Contact from Object Circuit Segment Probability
ignition probability Likelihood of Ignition
WFC Ignition/Wildfire PL1 Wildfire Hazard Intensity Technosylva Pixel (100m x 100m) MAVF
Consequence Wildfire Exposure Potential FPI consequence
Wildfire Vulnerability VIIRS Circuit Segment
consequence
Burn Probability
PSPS C | PSPS Consequence | PL1 PSPS event data Historical Meteorology Data | SPID Consequence MAVF

Customer data

Circuit segment
Consequence

Circuit Consequence
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TABLE 6-1:
PG&E RISK MODELS
(CONTINUED)

Risk Component

Design
Scenario

Key Inputs

Source of Inputs

Key Outputs

Units

EQI

Equipment Likelihood
of Ignition

PLA1

Equipment subset likelihood
of ignition models
(see Table PG&E-6.2.1-1)

Distribution Asset Data,
Historical Outages and
Ignitions, PSPS Damages
and Hazards, Meteorological
data, National Land Cover
Database, LANDFIRE
surface fuels, HFTD,
Vegetation LiDAR, Fire
Protection Index (FPI),
Real-Time Mesoscale
Analysis

100m x 100m pixel Annual
probability of ignition

Ignitions/year

CFOl

Contact from Object
Likelihood of Ignition

PL1

Contract from object sub
model
(see Table PG&E-6.2.1-1)

Distribution Asset Data,
Historical Outages and
Ignitions, PSPS Damages
and Hazards, Meteorological
data, National Land Cover
Database, LANDFIRE
surface fuels, HFTD,
Vegetation LiDAR, Fire
Protection Index (FPI),
Real-Time Mesoscale
Analysis

100m x 100m pixel Annual
probability of ignition

Ignitions/year

BP

Burn Probability

PLA1

Rate of Spread
Flame Length

Technosylva

100m x 100m pixel
destructive potential
classification

% of days

WHI

Wildfire Hazard
Intensity

PLA1

Rate of Spread
Flame Length

Technosylva

100m x 100m pixel
destructive potential
classification

% of days




4%

TABLE 6-1:
PG&E RISK MODELS
(CONTINUED)

Design
ID Risk Component Scenario Key Inputs Source of Inputs Key Outputs Units
WEP Wildfire Exposure PL1 VIIRS VIIRS 100m x 100m pixel % of days
Potential P P destrgptlvg potential
classification
Terrain Difficulty Index (TDI) | Technosylva
WFV Wildfire Vulnerability | PL1 AFN AFN Customer demographics by | Counts/circuit
FPI FPI circuit segment segment
PSPS L | PSPS Likelihood PL1 Historical Meteorology PSPS event counts by circuit | Events/Year
segment
PSPSV | Vulnerability of PL1 Customer Demographic data | AFN Demographic counts per Counts/circuit

Community to PSPS

circuit segment

segment




6.2 Risk Analysis Framework

In this section of the WMP, the electrical corporation must provide a high-level overview
of its risk analysis framework. This includes a summary of key modeling assumptions,
input data, and modeling tools used.

At a minimum, the electrical corporation must evaluate the impact of the following
factors on the quantification of risk:

Equipment/Assets (e.g., type, age, inspection, maintenance procedures, etc.);

Topography (e.g., elevation, slope, aspect, etc.);

Weather—At a minimum this must include statistically extreme conditions based on
weather history and seasonal weather;

Vegetation (e.g., type/class/species/fuel model, canopy height/base height/cover,
growth rates, moisture content, inspection, clearance procedures, etc.);

Climate Change (e.g., long-term changes in seasonal weather; statistical extreme
weather; impact of change on vegetation species, growth, moisture, etc.) at a
minimum, this must include adaptations of historical weather data to current and
forecasting future climate;

Social Vulnerability (e.g., Access and Functional Needs (AFN), socioeconomic
factors, etc.);

Physical Vulnerability (e.g., people, structures, critical facilities/infrastructure, etc.);
and

Coping Capacities (e.g., limited access/egress, etc.).

PG&E'’s risk analysis framework (Figure PG&E-6.2-1 below) informs our risk mitigation
strategy by quantifying the existing risk and the risk reduction that occurs after we
implement our mitigations. The risk analysis framework in Figure PG&E-6.2-1 below
draws from the risk bow-tie analysis. The bow-tie analysis identifies the risk drivers.
Predictive analytical models are then developed to quantify the probability and impact
(consequence) associated with each risk driver.
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FIGURE PG&E-6.2-1:
PG&E’S RISK ANALYSIS FRAMEWORK
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The risk analysis framework develops predictive models to represent the risk drivers
across a portfolio of risks where risk is calculated as the product of the probability of an
event associated with a risk driver and the potential consequences from that event.

The components of the framework are dynamic. Input data, modeling assumptions and
tools are adjusted as we mature and improve our predicitive risk models.

Improving the predictive power of the risk model involves preparing and developing
better input data sets, including training data and machine learning models, modeling
tools and algorithms, and improving modeling assumptions.

PG&E quantifies overall utility risk based on the framework displayed in

Figure PG&E-6.2-1 above where risk is the product of the probability of an event (LORE)
and the consequences of that event (CoRE). Within the probabilistic LORE, the range of
risk drivers can be represented and quantified.

For example, the probability of risk drivers related to ignitions can be individually
represented in the model. These risk drivers can then be matched with corresponding
consequences to represent a range of risks. As a probability, the LORE components
are produced on a range of 0 to 1. When the consequences of CoRE are calibrated
within the MAVF framework, then the resulting risk values are comparable.

When the LoRE and CoRE components are represented by predictive models that
quantify the probability or consequence temporally and spatially across the PG&E
service territory, mitigation workplans can be developed to focus on the most effective
locations for risk reduction.
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This framework is employed for specific distribution and transmission LORE models. As
shown below in Figure PG&E-6.2-2 (Distribution) and Figure PG&E-6.2-3
(Transmission) the distribution and transmission wildfire risk models apply different
approaches to use the input data to develop a probability model output.

FIGURE PG&E-6.2-2:
WILDFIRE DISTRIBUTION RISK ANALYSIS FRAMEWORK

Wi dfire Distri ution Ris Mode WDRM v3

Vegetation Outage
Models

Conductor Outage
Models

Support Structure
Outage Models

Transformer Outage E E Wildfire
Mol Probability Consequence
of Ignition : : Model
Models Given : :
Outage

Voltage Control Outage

Animal Outage Models

3rd Party Outage
Models

Risk = Probability(Outage) x Probability(lgnition Given Outage) x Wildfire Consequence
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FIGURE PG&E-6.2-3:
WILDFIRE TRANSMISSION RISK ANALYSIS FRAMEWORK
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Using Predictive Models: LoRE

Producing a predictive model for risk drivers involves a range of data sets. These are
best categorized as data sets that represent threats and hazards:

e Threats represent degradation to the initial condition or strength of assets; and
e Hazards are forcing functions that act on the assets causing the failure.

Threats impact the condition of the asset such as corrosion, wood decay, and wear.
These are captured as part of the asset data as the condition of the asset. Asset data is
the most important data set to represent risk and it is the area where we have the most
opportunity to improve the predictive performance of our risk models. Asset data is
critical to the LoRE portion of the Risk Analysis Framework, and it includes information
about both the asset characteristics and information on asset failures from outage
reports.

The second set of data represent hazards. Hazards represent a forcing function that
cause asset failure depending on the condition of the asset. Data sets that capture the
propensity of wind in the same location as an asset are an example of a hazard. Other
examples are meteorology data, infrastructure such as roads, vegetation data, animal
species data, and other environmental data sets.

For machine learning models, such as are used in the WDRM, both Threat and Hazard
data sets are used as covariate or input data sets. For engineering models, like those
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used in the WTRM, the failure probability is represented by a fragility curve where the
threat shifts the fragility curve, and the hazard is the force that is applied and can
exceed the strength of the asset resulting in the failure.

Figure PG&E-6.2-4 below shows how Threat and Hazard combine to predict the
probability of failure for a transmission asset.

FIGURE PG&E-6.2-4:

WILDFIRE TRANSMISSION RISK MODEL

Overall Framework of PG&E’s Wildfire Transmission Risk Model
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Particularly for machine learning models, risk driver event data enables us to produce
more granular sub-models. Due to this, both the nature and location of the failure event
is needed to best represent the risk driver that is the objective function of a machine

learning model.

Using Predictive Models: CoRE

The CoRE models use a range of data to assess the consequence of the predicted
event from the LoRE side of the model.

For WFC, we employ different data sets, fire simulation models, and environmental data
sets. To assess the potential impact of wildfire spread, PG&E leverages data sets from
Technosylva’s fire simulation modeling (see Section 8.3.5.1). These data sets
represent the estimated acres, structures, rate of spread, flame length, or simulated fire
at a given location. These simulations employ a range of environmental data such as
fuel levels, moisture content, and historical meteorology data and include climate
forecasts of these same data sets. These data sets are combined within a regression
model with PG&E meteorological data and fire and ignition histories to represent the
potential consequences of ignitions along the electric assets in PG&E'’s service territory.
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Future improvements to WFC will account for the impacts of fire suppression on the size
and extent of the fire and egress, (accounting for the capability of people to successfully
move out of the path of the fire). Early development of these modeling capabilities
includes demographic data such as social and physical vulnerabilities, access to
transportation, and physical mobility.

Table PG&E-6.2-1 below summarizes how we address key likelihood and consequence
factors in our risk models.

TABLE PG&E-6.2-1:

ADDRESSING KEY LIKELIHOOD AND CONSEQUENCES IN RISK MODELS

Factor

How Key Factors Addressed in PG&E’s Risk Models

Equipment/Assets

Threats to equipment and assets are considered in the LORE analysis and
guantification

Topography LoRE and CoRE both use topographical data sets as they influence the
threats and hazards to assets and the conditions for fire propagation

Weather Hazards to assets and equipment due to weather are considered in the
LoRE analysis and quantification. Weather also influences the CoRE
assessment of wildfire propagation.

Vegetation Hazard to assets in the probability of vegetation failures that can cause

ignitions. Fuels quantification of vegetation is a key variable in the
assessment of fire propagation.

Climate Change

Secondary input to hazards, threats with LoRE and fire propagation in
CoRE. Not currently directly modeled.

Social Vulnerability

Included in early development of updates to consequence models as a
factor in effective evacuations (egress) in future models.

Physical Vulnerability

Included in early development of updates to consequence models as a
factor in effective evacuations (egress) in future models.

Coping Capacities

Included in early development of updates to consequence models as a
factor in effective evacuations (egress) in future models.
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6.2.1 Risk and Risk Component Identification

In this section, the electrical corporation must provide a brief narrative and one or more
simple graphics describing the framework that defines its overall utility risk. At a
minimum, the electrical corporation must define its overall utility risk as the
comprehensive risk due to both wildfire and PSPS events across its service territory.
This includes several likelihood and consequence risk components that are aggregated
based on the framework shown in Figure 6-1 below. The following paragraphs define
each risk component.

FIGURE 6-1 (EXAMPLE):
COMPOSITION OF OVERALL UTILITY RISK

Owerall Utility
Risk

Ignition Risk

EquiRpent Burn Wildfire Hazard PSPS Ex
Sl u | posure
= leelll'_nuud of Probability Intensity Potential
lgnitien
Contact from Wildfire PSPS
b= Vegetation — Exposure -
Likelihood Potential Vulnerability
Contact from Wildfire
L uhiﬁl‘:t — 1
Likelihood Vulnerability

While the overall utility risk framework and associated risk components identified in
Section 6.2 are the minimum requirements for determining overall utility risk, the
electrical corporation may elect to include additional risk components, as needed, to
better define risk for its service territory. Where the electrical corporation identifies
additional terms as part of its risk framework, it must define those terms. The electrical
corporation must include a schematic demonstrating its adopted risk framework (similar
to Figure 6-1), including any components beyond minimum requirements.
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PG&E identifies the components of risk based on Wildfire and PSPS as required by
WMP Guidelines Figure 6-1.

Overall Utility Risk = Ignition/Wildfire Risk (Dx, Tx, Sub) + PSPS Risk (Backcast, PIC)
Enterprise Risk(MAVF) = (23,082 Dx + 772 Tx + 14 Sub) + (2,170) = 26,038

FIGURE 6-1:
IDENTIFICATION PG&E’S OVERALL UTILITY RISK

Overall Utility Risk

PSPS Likelihood PSPS Consequence

12-year Historical Back-cast Lookback (2010-2021)

Wildfire Likelihood Wildfire Consequence

Ignition Wildfire Consequence Maodel
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Dx Support

Structure Burn Probability
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Potentially Impacted Customers.
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future weather event)

Dx Circuit
Sesment
Likelihood

Tx Support
Structure
(includes Line)
Likelihood

Substation
Likelihood

Wildfire Risk/Ignition Risk Framework

Wildfire Risk, referred to as Ignition Risk in the WMP Guidelines, is the product of the
probability or likelihood of a wildfire and the consequences of that wildfire.

In modeling the wildfire causal chain of events, PG&E does not distinguish between the
probability of an ignition and the probability of a wildfire. Modeling focuses on predicting
the probability of a failure and then the probability that that failure will result in an
ignition. The extent and impact of that ignition is then characterized by the WFC. As
such burn probability is modeled as part of the wildfire consequence model and not part
of the wildfire likelihood.

PG&E’s risk modeling approach starts by calculating the likelihood of an individual
failure (Step 1) and then the probability, or likelihood, of that event resulting in an
ignition (Step 2). This 2-step process is shown in Figure PG&E-6.2.1-1 below.
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FIGURE PG&E-6.2.1-1:
PROBABILITY
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Ignition Likelihood

The ignition probability model assumes all ignitions are equal and does not distinguish
among failure types. While these assumptions do not capture the potential difference in
energy levels or durations for different failure types it does allow an increased sample
size for developing a spatially specific model that accounts for meteorological conditions
that are key factors in the development of an ignition.

Event Likelihood (LoRE)

To calculate the likelihood of an individual failure (Step 1) and then the probability of
that event resulting in an ignition (Step 2) PG&E analyzes 17 outage types related to
either environmental issues (e.g., vegetation caused outages) or equipment failures.

The first step of this two-step process is the prediction of the failure likelihood or LoRE.
What follows describes the data sets for models, the inputs (or covariates) to the LoRE
models, and how the WDRM v3 estimates the probability of an ignition through two
modeling steps, in which the probability of an outage for all assets or grid locations for
each subset of outages and the probability an ignition is associated with an outage,
given its characteristics, where:

P(ignition) = P(ignition|outage) x P(outage)
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Model Target Event Dataset

The WDRM v3 draws on approximately 114,000 events in the target event dataset. The
three datasets are described below.

1. Outages and Forced Outages
e Source: PG&E’s Integrated Logging Information System; and

o Outages are defined as times when electricity ceases to be delivered to
customers. Detecting outages is done electronically and is automatically
recorded.

2. Hazards and Damages
e Source: Post-PSPS Inspection Data; and

e These are issues classified as potential hazards or equipment damage
identified during the inspection of de-energized equipment before power can be
restored after a PSPS event.

3. Ignitions

o Source: PG&E’s Historical Ignitions Data, 2015-2021 (approximately
2,500 CPUC-reportable ignitions and approximately 1,900 non-reportable
ignitions); and

e« CPUC-reportable ignitions data is limited to fire events that meet the following
criteria:

- A self-propagating fire of material other than electrical and/or
communication facilities;

-~ The resulting fire traveled greater than one linear meter from the ignition
point; and

-~ The utility has knowledge that the fire occurred.

A fire caused damage to utility facilities and whose ignition is not associated with utility
facilities are excluded from this reporting requirement.69

The ignition data set includes both CPUC-reportable and non-reportable ignitions,
occurring with or without an outage. Fires that caused damage to utility facilities and
whose ignition is not associated with utility facilities are excluded.

Collectively, the three types of events are described as failures. Failures are defined as
incidents where damage to the grid has occurred, or damage to the environment has
occurred due to grid equipment operation, even if no outage occurs.

69 D.14-02-015, Appendix C, p. C-3.
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The failures data includes events that occurred:

e Within the boundaries of PG&E’s overhead distribution lines only;
e From 2015 through 2021; and

e During fire season (June through November).

The target failure dataset excludes:

o Outages directly caused by wildfires;

e Outages or ignitions caused by underground equipment; and

« Outages that occur outside of the fire season (December through May)./0

Attributes of the target set events that are used to define 17 non-overlapping subsets in
the WDRM v3 are summarized in the following table.

70 Events that occur outside of the fire season are excluded to avoid training the model on
events due to causes that are not viable during the fire season, such as iced lines, snow
loading, water damage, and water facilitated outages. Including such events would run the
risk of training the WDRM to estimate wildfire risk in cases where there is none.
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TABLE PG&E-6.2.1-1:
WDRM v3 SUBSET CHARACTERISTICS

Line Voltage Equipment Modeling Model
No. Subset Category Type Cause Sub-cause Category Type®@
1 Vegetation other Any Any Vegetation | Other Object Contact | MaxEnt
2 Primary conductor Primary Conductor Any NA Equipment MaxEnt
3 Vegetation branch Any Any Vegetation | Branch Object Contact | MaxEnt
4 Vegetation trunk Any Any Vegetation | Trunk Object Contact | MaxEnt
5 Animal:_bird Any Any Animal Bird Object Contact | MaxEnt
6 Secondary_ Secondary | Conductor Any NA Equipment MaxEnt
Conductor
7 Other_equipment_ Any Other Any NA Equipment MaxEnt
Type
8 Third_party balloon | Any Any Third party | Balloon Object Contact | MaxEnt
9 Third_party other Any Any Third party | Other Object Contact | MaxEnt
10 | Third_party vehicle | Any Any Third party | Vehicle Object Contact | MaxEnt
11 Animal_squirrel Any Any Animal Squirrel Object Contact | MaxEnt
12 | Voltage_control Any Voltage Any NA Equipment MaxEnt
equipment_type Control
13 | Animal other Any Any Animal Other Object Contact | MaxEnt
14 | Support_structure Any Support Equipment | Structural Support Asset
equipment_cause Structure Structure/ Attribute
Transformer
15 | Support_structure Any Support Equipment | Electrical Support Asset
equipment_electrical Structure Structure/ Attribute
Transformer
16 | Transformer Any Transformer | Equipment | Leaking Support Asset
equipment_leaking Structure/ Attribute
Transformer
17 | Transformer Any Transformer | Equipment | Failure Support Asset
equipment_cause Structure/ Attribute
Transformer

(a) For subsets with outages driven by environmental determinants, such as vegetation caused outages, the

WDRM v3 employs a MaxEnt model structure, with primarily spatially varying covariates resulting in grid pixel
level estimates of P(outage).

For modeling categories that relate to equipment failures due to internal attributes, such as transformers and
support structures, the WDRM v3 employs Asset Attribute models fit via Random Forest to one row of data
per asset year.

A third model type, Logistic Regression, is used to estimate the probability of ignitions associated with
outages, given outage characteristics.
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The event counts, ignition counts, and ignitions per-outage rates for all 17 subsets are
shown in the table below, sorted from highest to lowest event count. The difference in
ignition counts and ignitions per outage, demonstrate the variation among causal
pathways leading to failures and the likelihood to cause an ignition.

TABLE PG&E-6.2.1-2:
WDRM v3 TARGET DATASET

Line Event Ignition | Ignition per
No. Subset Count Count QOutage
1 Other_equipment_type 46,981 316 0.67%
2 Primary_conductor 12,343 974 7.89%
3 Transformer_equipment cause 8,809 62 0.70%
4 Third_party vehicle 6,952 265 3.81%
5 Vegetation_branch 6,912 406 5.87%
6 Animal_bird 4,831 219 4.53%
7 Support_structure _equipment _cause 4,631 194 4.19%
8 Vegetation_trunk 4,388 329 7.50%
9 Secondary conductor 3,801 216 5.68%
10 | Animal_squirrel 3,694 40 1.08%
11 Third_party _other 2,202 102 4.63%
12 | Third_party balloon 2,127 103 4.84%
13 | Support_structure_equipment_electrical 2,096 582 27.77%
14 | Vegetation_other 1,655 184 11.12%
15 | Transformer_equipment_leaking 1,126 0 0.00%
16 | Animal_other 834 106 12.71%
17 | Voltage control _equipment_type 502 99 19.72%
18 | Totals 113,884 4,197 3.69%

Wildfire Consequence (CoRE)

WEFC refers to the impact from an event in terms of damage and/or hazard posed to the
natural and built environment. It includes all causal steps from the initial ignition to the
potential extent of wildfire spread. This includes both the Burn Probability and the
Wildfire Consequence identified in the WMP Guidelines. Inherent to PG&E’s risk
framework, the Burn Probability is not a probabilistic assessment, but a deterministic
assessment and for this reason is included in the Wildfire Consequence step and not in
the Wildfire Likelihood.

The CoRE varies across the region based on simulated fire outcomes using detailed

fuels, weather, and topography data. There is one CoRE value for each
100 x 100-meter (m) location along the grid (a grid pixel) and the CoRE values are
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highest under location-specific conditions that simulate destructive fire’1 outcomes.
CoRE is generally higher at locations that are typically dry and windy with abundant
burnable fuel. Figure PG&E 6.2.1-2 below shows the both the probability and
consequence sides of the risk framework.

FIGURE PG&E-6.2.1-2:
PROBABILITY AND CONSEQUENCE
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The WFC Model uses four sources of data to determine Fire Hazard Intensity or fire
severity:

e Outputs from 2021 updated simulations from Technosylva;
o Satellite detected fires from VIIRS (infrared satellite);

« CAL FIRE data on fire outcomes correlated to VIIRS fires (used to assign MAVF
CoRE values); and

« Daily estimates of the 1-5 scaled R-score provided by the FPI produced for PSPS
models for every 2 x 2-kilometer square in PG&E’s service territory. See
Section 8.3.6 for a more detailed description of the FPI model.

WFC or Fire Hazard Intensity is calculated for each location along the electric assets
and for a given day in the June through November fire season. Each specific point in
time and space is assessed for destructive potential.

71 PG&E defines a Destructive Fire as a fire that destroys 100 or more structures but does not
result in a serious injury or fatality.
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PSPS Risk Framework

The PSPS Consequence Model is a spatial representation of the PSPS risk as
aggregated from our customers to our circuits, so that we can understand the PSPS risk
in high-risk locations based on frequency, customer, and duration of PSPS impact. Itis
informed by a 12-year lookback and the enterprise PSPS bowtie model that evaluates
safety, reliability, and financial consequences. The PSPS consequence model also
includes a customer classification weighting that includes medical baseline and life
support customers. The purpose of establishing a customer weighting is to identify and
prioritize customers and circuits that include vulnerable customer populations that are at
higher risk.

The basis of the model is a 12-year customer lookback that is informed by two
meteorology models (FPI, and IPW), to show how historical weather events would
impact customer reliability based on current system equipment configuration. The
models use PSPS guidance criteria to perform a back-cast using our 30+ year
climatological dataset (discussed in Section 8.3.5.1).

Risk drivers that the FPI models account for include fire weather parameters (wind
speed, temperature, and vapor pressure deficit), dead and live fuel moisture data,
topography, and fuel type data to predict the probability of a large and/or catastrophic
ignition.

Risk drivers that the IPW model accounts for include the probability of wind-driven
outage for each grid cell associated with the distribution system plus the probability of
tree overstrike risk.

The results of the PSPS Consequence Model establish the level of risk at different
levels of granularity including substation level risk to risk associated with individual
customers associated with each CPZ.

Starting in January 2023, PG&E incorporated additional customers into the PSPS
consequence model who could be impacted and classified them as Potentially-Impacted
Customers (PIC). This recognizes that not every customer in the historical backcast
may be captured and provides a minimum threshold of PSPS risk for such customers.
Adding the PICs roughly doubles the potentially affected customers and impacts
circuit-based risk prioritization during PSPS events.

The inputs and outputs from the PSPS Consequence model are shown in
Figure PG&E-6.2.1-3 below.
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6.2.2 Risk and Risk Components Calculation

The electrical corporation must calculate each risk and risk component defined in
Section 6.2.1. Appendix B, “Calculation of Risk and Risk Components,” provides
additional requirements on these calculations. These are the minimum requirements
and are intended to establish the baseline evaluation and reporting of all electrical
corporations. If the electrical corporation identifies other key factors as important, it
must report them in the WMP in a similar format.

The electrical corporation must provide schematics illustrating the calculation of each
risk and risk component as necessary to demonstrate the logical flow from input data to
outputs, including separate items for any intermediate calculations. Figure 6-2 provides
an example of a calculation schematic is provided for the equipment likelihood of
ignition.

The electrical corporation must summarize any differences between its calculation of
these risk components and the requirements of these Guidelines. These differences
may include any of the following:

o Additional Input Parameters beyond the minimum requirements for a specific risk
component;

e Calculations of Additional Outputs beyond the minimum requirements for a specific
risk component; and

e Calculations of Additional Risk Components defined by the electrical corporation in
Section 6.2.1.

The process used to combine risk components must be summarized for each relevant
risk component. This process must align with applicable CPUC decisions regarding the
inclusion of Risk Assessment and Mitigation Phase (RAMP) filings. If scaling factors
(such as multi- attribute value functions [MAVFs] or representative cost) are used in this
combination, the electrical corporation must present a table with all relevant information
needed to understand this procedure. The electrical corporation must organize this
discussion into the following two subsections focusing on likelihood and consequence.
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6.2.2.1 Likelihood

The electrical corporation must discuss how it calculates the likelihood that its
equipment (through normal operations or failure) will result in a catastrophic wildfire and
the resulting likelihood of issuing a PSPS. The risk components discussed in this
section must include at least the following:

e Ignition likelihood:
- Equipment failure likelihood of ignition;
-~ Contact from vegetation likelihood of ignition;
- Contact from object likelihood of ignition;

e Burn probability; and

e PSPS likelihood.

In this section we describe how we calculate event likelihood (LoRE) and the data that
is used to make those calculations. As requested by Energy Safety, the LORE
calculations address the ignition likelihood from equipment failure, contact from
vegetation, and contact from object. This section also addresses Burn Probability and
PSPS likelihood.

Ignition Likelihood: Equipment Failure, Contact from Vegetation, Contact from Object

Figure 6-2-1 below shows the steps for calculating LoRE.

FIGURE 6-2-1:
CALCULATING LoRE
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As displayed in Figure PG&E-6.2.2-1 below, the WDRM Risk Analysis Framework,
LoRE is calculated using machine learning algorithms such as Maximum Entropy and
Random Forest.
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FIGURE PG&E-6.2.2-1:
WILDFIRE DISTRIBUTION RISK MODEL V3 INPUTS, ALGORITHMS, AND TRAINING DATA SETS
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The WTRM considers 47 components, which were placed in a component grouping
based on the following considerations:

J81jISSe|D
JS8104 wopuey

o Similar asset lifecycle;

e Sensitivity to similar threats and hazards; and
o Similar Asset Management strategy.

The resulting nine component groups are:

e Group A Conductor: The conductor grouping includes conductor, jumpers, shield
wires, Optical Ground Wire, armor rod, aviation marker balls, and smart grid
devices. All the components in the group are subject to the same threats and
hazards, or a subset of the threats and hazards.

e Group B Insulator: The insulator grouping includes insulators, flying bells and
grading rings. All the components in the group are subject to the same threats and
hazards, or a subset of the threats and hazards component.

e Group C Non-Steel Structures (i.e., Wood Poles): The non-steel structure grouping
includes treated wood poles, wood crossarms and bird and animal guards. All the
components in the group are subject to the same threats and hazards, or a subset
of the threats and hazards.

o Group D Steel Structures (Including Steel Poles and Lattice Steel Structures):
The steel structure grouping includes steel structures as the primary component.
The other components in the group are leg members, non-leg members, crossarm
members and bird and animal guards. There are also small populations of
composite (fiberglass) poles, concrete poles, and hybrid poles. Hybrid poles are
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those poles that have a concrete pole base and tubular steel pole top. While all the
components in the group are subject to the same threats and hazards, composite
poles may also be subject to ultraviolet degradation. They also have the same or
similar life cycle.

o Group E Foundations: The foundation grouping includes foundations, stub angles
and anchor bolts. All the components in the group are subject to the same threats
and hazards, or a subset of the threats and hazards, as the primary component.

e Group F Switches: The switch grouping includes switches as the primary
component. Other components in the group are distribution equipment, switch
insulator, potential transformer, contact-live part, quick break attachment,
interrupter, battery, and operating assembly.

e Group G Above-Grade Hardware: The component grouping for above-grade
hardware consists of two sub-groupings.

-~ Sub-Group 1 consists of components where the life cycle closely aligns with
that of the structure. These include the hanger plate and bolts.

-~ Sub-Group 2 consists of components whose life cycle more closely aligns with
that of conductor.

e Group H Below-Grade Hardware: The below-grade hardware grouping includes the
anchor system, ground wire, and guy system.

e« Group | Splice Type: The splice type component group captures threats and
hazards that are specific to conductor splices. The prevalence of conductor splices
are treated as uncertainty metrics for the WTRM. While invariably linked to
conductors, their performance from an annual probability of failure perspective is
computed separately and then combined with the conductor component group for
the composite risk value.

The 47 components included in the WTRM, separated into the nine critical component
groups described above, are reflected in Figure PG&E-6.2.2-2 below.
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FIGURE PG&E-6.2.2-2:
WTRM COMPONENT GROUPS
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A probability of outage is calculated for each of these components through the use of a
fragility curve as shown in Figure PG&E-6.2.2-3 below. This fragility curve is adjusted
according to a range of threats. The probability of outage is combined with Wildfire
Consequence to produce Wildfire Risk.

FIGURE PG&E-6.2.2-3:
OVERALL FRAMEWORK OF PG&E’S WILDFIRE TRANSMISSION RISK MODEL
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The TCM adjusts the fragility curve for each component grouping (WFC) scores to estimate risk

to account for relevant threats.

Burn Probability

Burn Probability is discussed in Section 6.2.1 above.
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PSPS Likelihood

The basis of PSPS likelihood is estimated based on two data inputs: (1) PSPS

lookback, and (2) potentially impacted customers. This data flow can be seen in
Figure PG&E-6.2.2-3 above.

The basis of PSPS likelihood is estimated by applying the current PSPS protocols
against historical climatological dataset informed by two meteorology models (FPI and
IPW). This backcast was performed through 2010 to provide an annual estimation of
PSPS likelihood of PG&E’s system. Of note, seen in Figure PG&E-6.2.2-4 below, since

2017 the annual likelihood of PSPS is higher than the earlier years, but 2021 and 2022
has seen a drop-off in PSPS events.

FIGURE PG&E-6.2.2-4:
PSPS BACKCAST EVENTS STARTING 2010

Total CMIN by Year

of Total_CMIN

Second, we wanted to capture potentially impacted customers. It is still possible that a
customer in HFTD and High Fire Risk Area (HFRA) could be impacted by PSPS,
despite not being in the historical backcast. Instead of showing these customers as

0 PSPS risk, PG&E includes a risk scenario of PIC based on system configuration and
includes the likelihood of PSPS as 1 in lookback period + 1 year (13 year) event. Even
though the likelihood of a PSPS event for these PIC is small, this allows separation for

customers potentially impacted by PSPS and the customers not expected to experience
PSPS.

The PSPS likelihood of events based on the two data inputs are assessed at each
individual customer service_point_ID based on the circuit configuration, allowing
individual annual probabilities for each customer.
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6.2.2.2 Consequence

The electrical corporation must discuss how it calculates the consequences of a fire
originating from its equipment and the consequence of implementing a PSPS event.
The risk components discussed in this section must include at least the following:

e Wildfire consequence,;

o Wildfire hazard intensity;

o Wildfire exposure potential;

e  Wildfire vulnerability;

e« PSPS consequence;

e PSPS exposure potential; and

e PSPS vulnerability.

In Section 6.2.1 we describe how PG&E calculates CoRE and the data that is used in
the calculations. The CoRE calculations described here in Section 6.2.2.2 address
WFC, wildfire hazard intensity, and wildfire exposure potential. We discuss PSPS
consequence, PSPS exposure potential, and PSPS vulnerability at the end of this
section.

Wildfire Consequence

Figure 6-2-2 below shows the steps for calculating CoRE.

FIGURE 6-2-2:
CALCULATING CoRE
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CoRE Processing Steps

Figure PG&E-6.2.2-5 below shows the CoRE processing steps. As seen on the left side
of Figure PG&E-6.2.2-5, if a day/location point evaluates to destructive potential with
either the Technosylva simulation or the FPI R-score, it is considered to have
consequences consistent with the average of MAVF CoRE value assigned to
destructive fires from the VIIRS data set. The use of FPI R-score in addition to the
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Technosylva simulations allows for the marginalization of consequence values across
the entire fire season, not just the worst weather days approach used by Technosylva.

CalFire
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hour simulation
data

Fire Potential
Index (FPI)

values for
historic fires
based on

burned,

burned, and

FIGURE PG&E-6.2.2-5:
CoRE PROCESS STEPS
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Historic fires from the VIIRS data are combined with CAL FIRE and other agency data
on outcomes (buildings burned, acres burned, fatalities) to produce MAVF CoRE
consequences for historic fires. The available data is joined to Technosylva WRRM 8hr
simulations and to FPI R-score for all times and locations.

The relationship between the Technosylva simulations and the historic data on
destructive fires is illustrated in Figure PG&E-6.2.2-6 below. Destructive fires are
denoted by the red X’'s. An FPI R value of 4 or greater is used to identify destructive fire

locations.
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FIGURE PG&E-6.2.2-6:
TECHNOSYLVA SIMULATION AND DESTRUCTIVE FIRE RELATIONSHIP
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The relationship between the FPI R-score and the historic fire data was examined as
well. Destructive fires are denoted by the red X’s and plotted with the rate of spread
and Flame Length Technosylva simulation results for each wildfire in

Figure PG&E-6.2.2-7 below. Thresholds can be drawn for both factors where
destructive fires are characterized by a Rate of Spread greater than 12 chains/hour and
a Flame Length greater than 5 feet.
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FIGURE PG&E-6.2.2-7:
FPI R SCORE AND DESTRUCTIVE FIRE RELATIONSHIP
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As shown in Figure PG&E-6.2.2-8 below, these identified thresholds establish the
classifier conditions that indicate (predict) that there may be a potentially destructive
fire. Conversely, non-destructive potential is predicted when the classifier conditions
are not met. Each of the predicted destructive/non-destructive outcomes has an
associated mean MAVF CoRE consequence from the observed, historic outcomes.
Predicted destructive potential/non-destructive potential are computed both inside and
outside the HFRA to complete this partition of the day/location data.

FIGURE PG&E-6.2.2-8:
DESTRUCTIVE POTENTIAL CLASSIFIER
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Using the classifier described above and the starting locations of historical fires, the
mean MAVF was determined for a matrix of HFRA designation and the destructive

potential prediction for each historical fire location as shown in Table PG&E-6.2.2-1
below.

TABLE PG&E-6.2.2-1:
WILDFIRE CONSEQUENCE FPI MODEL

Predicted CoRE from
Destructive Mean MAVF of
HFRA Potential Historic Fires
True True 267
True False 1.15
False True 0.195
False False 0.0670

Assigning Grid Pixel CoRE Values From the “Destructive Potential” Classification

To project CoRE values, the covariates are computed for as many pixels as possible.
FPI R-scores are computed for all times and most pixels. Technosylva fire simulations
are computed for worst condition days and at roughly 200m intervals along grid asset
locations.

Technosylva does not produce simulations in locations where it is unlikely that a wildfire
could be sustained such as urban, industrial, and agricultural areas.

Wildfire Exposure Potential: WDRM v3 Consequence Pixel Map

For each day in the fire season, the FPI R-score and Technosylva simulation results are
classified for each pixel as shown in Figure PG&E-6.2.2-9 below. From the pixel
destructive potential classification, the appropriate CoRE value is assigned from the
WFC. The final CoRE value for each pixel is the aggregate of the daily CoRE values.
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Figure PG&E-6.2.2-9 is a color-coded map of average consequence value during the
fire season. The high consequence values are typically found in the foothill regions of
the distribution grid.

FIGURE PG&E-6.2.2-9:
WILDFIRE CONSEQUENCE PIXEL MAP
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Wildfire Vulnerability

Wildfire vulnerability is represented as an input to the Wildfire Consequence model in
the form of demographic data layers. In future versions of the Wildfire Distribution and
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Wildfire Transmission risk models, egress capability will be assessed for potential fires
originating from locations along electric grid assets. As discussed in Section 6.7, data

characterizing vulnerable populations are proving to have predictive value in identifying
locations with higher egress requirements.

PSPS Consequence, Exposure Potential, and Vulnerability

PSPS consequence is based on the backcast of PSPS impact based on current PSPS
protocols. For each individual event and customer, there is an expected weather period
in which a customer is expected to be de-energized. Each PSPS event is expected to
have a different weather outage duration. Additionally, before and after the weather
event, there is additional duration added to account for switching and patrol prior to
restoration. The combination of weather, switching, and restoration is represented as
total CMI.

To factor in critical customers, PG&E applies a weighting to the consequence based on
their critical customer categorization shown in Table PG&E-6.2.2-2 below. For
example, CC1 customers would have higher consequence and priority because these
are emergency services such as hospitals, fire, and police stations.

TABLE PG&E-6.2.2-2:
CRITICAL CUSTOMER WEIGHTINGS

Customer
Customer Type Weighting Customer Category

Extreme 100 CC1

Significant 5 Life Support, Medical Baseline & Low Income,
Life Support & Low Income

Elevated 2 CC2, CC3, CE1, CE2, CES3, EE, PR1, SC1,
SC2, SC3, SE1, SE2, SE3, TE1, TE2, TT1,
TT2, Medical Baseline, Self-Identified
Vulnerable, Self-ldentified Disabled,
Low-Income

Regular Customer 1 Regular Customer
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6.2.2.3 Risk

The electrical corporation must discuss how it calculates each risk and the resulting
overall utility risk defined in Section 6.2.1. The discussion in this section must include at
least the following:

e Ignition risk;
e PSPSrisk; and

e Overall utility risk.

PG&E calculates Overall Utility Risk as the sum of Ignition or Wildfire Risk + PSPS risk
as shown in above Figure 6-1.

To calculate overall utility risk, we aggregate the risk scores from the Enterprise Risk
Model. PG&E’s Overall Utility Risk is calculated as:

Overall Utility Risk = Ignition/Wildfire Risk (Dx, Tx, Sub)
+ PSPS Risk (Backcast, WCS)

Enterprise Risk(MAVF) = (23,082 Dx + 771 Tx + 14 Sub) + (2,170 + 49) = 26,086

Ignition/Wildfire Risk Scores

For each grid pixel along the overhead distribution system, the WDRM assigns an
ignition or wildfire risk score based upon the product of probability of ignition (P(i), or
LoRE) and consequence (CoRE). The principal output of the WDRM is an assigned
wildfire risk score for each grid pixel for each model subset. The subset-level grid pixel
risk values can be summed across subsets to compute composite risk values. Grid
pixel risk values can also be aggregated with their associated circuit segments to derive
circuit segment risk values. These computations are described in the following

sections.”2

What we describe below is a detail of compositing for WDRM, but the same risk
components concepts apply for Transmission and Substation.

72 For any pixel that is null either its ignition or consequence value, the wildfire risk value will
be missing. Missing risk values are rare but can happen due to small gaps in covariate or
fire simulation spatial coverage.
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Compositing Ignition/Wildfire Risk Scores

Outputs from the WDRM are a key input into work planning and prioritization for risk
mitigation programs. The WDRM model subsets can be combined in different ways to
provide risk values and priority rankings for different mitigation initiatives. The ability to
build custom composites of risk at the driver, assets, pixel, or other level, is a key
improvement of WDRM v3 over prior versions Figure PG&E-6.2.2-10 below
demonstrates how the risk model composites various subsets.

FIGURE PG&E-6.2.2-10:
COMPOSITING MODEL SUBSET RISK

Transformers
Support Structures
Conductors

Vegetation Causes

Single Pixel Breakdown
of Total Wildfire Risk

Full Territory Risk Pixels

WDRM v3 composites can be built to support specific mitigation strategies. We use the
WDRM to support our system hardening, support structures, and transformer
mitigations. Table PG&E-6.2.2-3 below shows how compositing has been done for
Vegetation Management and System Hardening.

-172-



TABLE PG&E-6.2.2-3:
VM AND SYSTEM HARDENING COMPOSITING

System

Subset VM Hardening
Vegetation Subsets
Vegetation (Trunk) Caused X X
Vegetation (Branch) Caused X X
Vegetation (Other) Caused X X
Animal Subsets
Animal Bird X
Animal Squirrel X
Animal Other X
Third-Party Subsets
Third-Party Vehicle X
Third-Party Balloon X
Third-Party Other X
Conductor and Other Equipment Subsets
Primary Conductor X
Secondary Conductor X
Other Equipment Type X
Voltage Control Equipment X
Support Structure Subsets
Support structure — Equipment Caused X
Transformer Subset
Transformer — Equipment Caused X
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Figure PG&E-6.2.2-11 below is a map of the ignition/wildfire risk values for the System
Hardening composite model.

FIGURE PG&E-6.2.2-11:
SYSTEM HARDENING COMPOSITE RISK

PSPS Risk Score

Based on the PSPS Likelihood and PSPS Consequence as described above, we
calculate the probability and consequence of each individual customer service_point_ID
to arrive at a PSPS risk score per customer. Next, we take the customer risk score and
apply a critical customer weighting based on their customer classification. Lastly, we
aggregate all the customers’ risk score together to determine the overall PSPS Risk
Score. The results of the PSPS Consequence Model are then calibrated to PG&E'’s
Enterprise Risk Model's MAVF Risk Score for PSPS.
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6.2.3 Key Assumptions and Limitations

Since the individual elements of risk assessment are interdependent, the interfaces
between the various risk models and mitigation initiatives must be internally consistent.
In this section of the WMP, the electrical corporation must discuss key assumptions,
limitations, and data standards for the individual elements of its risk assessment. This
must include the following:

Key modeling assumptions made specific to each model to represent the physical
world and to simplify calculations;

Data standards, which must be consistently defined (e.g., weather model
predictions at a 30-feet [10-m] height must be converted to the correct height for fire
behavior predictions, such as mid-flame wind speeds);

Consistency of assumptions and limitations in each interconnected model, which
must be traced from start to finish, with any discrepancies between models
discussed; and

Stability of assumptions in the program, including historical and projected changes.

More mature programs regularly monitor and evaluate the scope and validity of
modeling assumptions. Monitoring and evaluation categories may include:

Adaptation of weather history to current and forecasted climate conditions;

Availability of suppression resources including type, number of resources, and ease
of access to incident location

Height of wind driving fire spread/wind adjustment factor calculation;

General equipment failure rates/wind speed functional dependence for unknown
components;

General vegetation contact rates/wind speed functional dependence for unknown
species;

Height of electrical equipment in the service territory;

Stability of the atmosphere and resulting calculation of near-surface winds;

Vegetative fuels and fuel models including adaptations based on fuel management
activities by other Public Safety Partners;

Combination of risk components/weighting of attributes in alignment with most
recent decision issued by the CPUC for inclusion in RAMP filings;

Wind load capacity for electrical equipment in the service territory;

Number, extent, and type of community assets at risk in the service territory;
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e Proxies for estimating impact on customers and communities in the service territory;
and

o Extent, distribution, and characteristics of vulnerable populations in the service
territory.

The electrical corporation must document each assumption in Table 6-2. The electrical
corporation must summarize detailed assumptions made within models in accordance
with the model documentation requirements in Appendix B.
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TABLE 6-2:

RISK MODELING ASSUMPTIONS AND LIMITATIONS

Assumption

Rationale/Justification

Limitation

Applicable Model

It is assumed that events from
June-November, the typical timing of
fire seasons, are representative of all
events capable of producing wildfire risk

If the training data for the WDRM included events
caused by winter storms, icing, and other causal
processes not compatible with ignition and wildfire
spread, the pattern of model predictions would be
influenced by events that contribute little or no
wildfire risk. To avoid exposing the model to
misleading data, the training events are restricted to
June through November.

We assume that wildfires are
possible outside of the typical
fire season and that ignitions
and wildfires occurring outside of
the typical fire season would
have the same relationship with
the model covariates as the
ones the model is already
trained on.

Overall Utility Risk

Ignition/Wildfire Risk
(WDRM/WTRM)

Ignition Likelihood

Ignition/Wildfire
Consequence

Equipment Likelihood
of Ignition

Contact from Object
Likelihood of Ignition

The 2022 WDRM v3 is an The core assumption of such an approach is that N/A WDRM
“observational model” that uses the the correlations and causal processes that have o N
o D . . Ignition Likelihood
pattern of past outages and ignitions to | governed past outages and ignitions will continue to
predict their future. govern them in the future. Equipment Likelihood
of Ignition
Contact from Object
Likelihood of Ignition
Machine learning tools, like feature The key features of the machine learning tools are N/A Ignition/Wildfire Risk
generation, model regularization, and the primary output of the 2022 WDRM v3. (WDRM)
the preferential use of out of sample lanition Likelihood
performance metrics, are well suited to 9
the prediction of ignition probability and Equipment Likelihood
risk. of Ignition
Contact from Object
Likelihood of Ignition
Where there is limited or no data SME judgement is assumed to be a reasonable N/A Ignition/Wildfire Risk

regarding mitigation program
effectiveness, the model relies on
mitigation effectiveness values
developed by SMEs.

substitute for empirical data until such time as data
can be collected/developed.

(WDRM)
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TABLE 6-2:

RISK MODELING ASSUMPTIONS AND LIMITATIONS

(CONTINUED)

Applicable
Assumption Rationale/Justification Limitation Model
WTRM builds on assumptions used by the While the scope of the WTRM exceeds that of N/A Ignition/Wildfire
Transmission OA Model. PG&E identified the OA Model in terms of incorporating other Risk (WTRM)
47 components through a Failure Modes and hazards, the asset group types remain a proxy
Effects Analysis (FMEA) which could resultin a | for a collection of components that share similar:
wildfire ignition if they failed. These (1) life cycles, (2) sensitivities to threats and
47 components were divided into 9 asset hazards, and (3) Asset Management strategies.
groups and asset-specific datasets are
assigned to each one.
The prioritization of threat and hazard models Prioritization is driven by SME judgment. PG&E | N/A Ignition/Wildfire
for development and deployment to production SMEs ranked the how critical a failure would be Risk (WTRM)
systems. based on a threat-hazard pairing to prioritize the
order of work.

Age data is required for each component in Where age data is unavailable, conservative age | N/A Ignition/Wildfire
order for the WTRM to compute an annual assumptions are used. Risk (WTRM)
failure rate.
Inc usion of “Potentia Impacted Customers While a large set of customers are being Additional scenarios being PSPS Risk
Ana sis” does not chan e the overa PSPS included as having PSPS impact, when considered have no impact to PSPS
MAVF Risk Score. calibrating the PSPS Risk Score in terms of the overall PSPS MAVF risk Consequence

MAVF, the overall risk is represented by
historical performance. As such, all customers
see a smaller contribution to the overall risk
score, in which the overall risk scores does not
change.

score.

PSPS Likelihood

Vulnerability of
Community to
PSPS

“Potentia Impacte d Customers” is created as
a 1in 13 year frequency. Outage Duration is
based on avera e o uta e duration from “12
earPSPS oo ac’.

“Potentia Impacte d Customers” inherent do
not sho upi nthe “12 ear PSPS oo ac”. As
such, the frequency of an event is 1 year

e ceedin P G&E’'s oo ac period in order to
capture the potential for additional customers to
be impacted. This is to capture the non-zero
PSPS risk tied to customers that do not show up
on the lookback.

The accuracy of the potentially
impacted customers are proxied
off the 12-year lookback data.

PSPS Risk

PSPS
Consequence

PSPS Likelihood

Vulnerability of
Community to
PSPS
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TABLE 6-2:

RISK MODELING ASSUMPTIONS AND LIMITATIONS

(CONTINUED)

Applicable
Assumption Rationale/Justification Limitation Model
Critical Customer Weightings are based on The assigning of a critical weighting factor to our | The distribution of customer risk Eggg Risk
high level SME judgement. customers is a subjective process that will (and PSPS risk reduction) is Consequence

continually be reviewed and potentially updated.
There has been limited industry research and
therefore no industry standard on how different
customers are impacted by PSPS events or loss
of power. PG&E will continue to work with the
industry and 10U partners to better reflect
customer risks in our PSPS consequence
model. The current weighting system was
developed internally to provide a simple
differentiation of customer category types.

partly driven by the type of
customers and their critical
weighting score. Significant
changes to the critical customer
weighting could potentially
impact CPZ risk ranking and
prioritization initiatives

PSPS Likelihood

Vulnerability of
Community to
PSPS

PSPS Safety consequence is based off

50 percent PG&E PSPS planned and

50 percent unplanned long-duration outages
across the U.S.

Safety accounts for 50 percent of our MAVF
PSPS Risk. PSPS events are relatively new
and there is minimal SIF data to include in the
risk analysis. For this reason, other large
external national events (i.e. 2003 NE
Blackout, 2011 SW Blackout, 2012 Superstorm
Sandy etc ) were considered in evaluating
safety risks associated with PSPS events.

PSPS represented as a non-zero safety risk is
reasonable. However, PG&E providing
advanced noatification for a planned
de-energization reduces the safety impact of the
outage and should not be treated as an
unplanned outage. Given that historical records
show no safety impacts, PG&E included
unplanned long duration outages across the
U.S. (i.e., 2033 NE Blackout, 2011 SW
Blackout, 2012 Superstorm Sandy, etc.) at

50 percent respectively.

The safety consequence of
PSPS should not include
unplanned outages as it does
not accurately represent PSPS
itself.

PSPS Risk
PSPS
Consequence
PSPS Likelihood

Vulnerability of
Community to
PSPS

Baseline Risk in the Enterprise Wildfire Risk
Model is calibrated to historical performance.

Baseline wildfire risk needs to be calibrated
against all other risks within the Company. As
such, historical years' performance is used to
calculate risk score

Changes in wildfire risk has been
dynamic. Baseline risk scores
based on historical performance
may not be reflective of current
performance.

Enterprise Risk
Model

The FPI and IPW models are observational
models that learn the pattern of historical fires,
outages, and ignitions together with the
conditions under which they occurred to predict
future fires, outages, and ignitions.

The rationale of such an approach is that the
correlations and causal processes that drive
historical fires, outages and ignitions will continue
to drive them in the future.

Fires, ignitions and outages of
the future may be driven by
processes that have not been
accounted for in the models.

FPIIPW®)
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TABLE 6-2:

RISK MODELING ASSUMPTIONS AND LIMITATIONS

(CONTINUED)

Applicable
Assumption Rationale/Justification Limitation Model
The FPI and IPW models are driven Weather is an important driver of fires, outages, Weather model forecasts, while FPI/IPW®)
predominantly by weather model forecasts. and ignitions. skillful and well validated, are not
a perfect representation of the
future state of the atmosphere.
Machine learning methods, such as feature The rationale of machine learning is that it allows | Machine learning models are FPI/IPW®)

creation, classification and regression, model
sampling, and use of the out of sample
performance metrics, are well suited to the
prediction of fire, outage, and ignition probability
and risk.

the skillful explanation of future fires, outages,
and ignitions by using large amounts of data and
sophisticated algorithms.

limited by the amount of data
available and the sophistication
of the current state-of-the-art
algorithms.

(a) The Enterprise Risk Model is used to calibrate all the wildfire and PSPS risk models listed in Table 6-1 above for the purpose of calculating overall utility

risk.

(b) The FPI/IPW models are operational models and, therefore, do not appear in Table 6-1above.




6.3 Risk Scenarios

In this section of the WMP, the electrical corporation must provide a high-level overview
of the scenarios to be used in its risk analysis in Section 6.2. These must include at
least the following:

o Design basis scenarios that will inform the electrical corporation’s long-term wildfire
mitigation initiatives and planning

o Extreme-event scenarios that may inform the electrical corporation’s decisions to
provide added safety margin and robustness

The risk scenarios described in Sections 6.3.1 and 6.3.2 below are the minimum
scenarios the electrical corporation must assess in its wildfire and PSPS risk analysis.
The electrical corporation must also describe and justify any additional scenarios it
evaluates.

Each scenario must consider:

o Local Relevance: Heterogeneous conditions (e.g., assets, equipment, topography,
vegetation, weather) that vary over the landscape of the electrical corporation’s
service territory at a level sufficiently granular to permit understanding of the risk at
a specific location or for a specific circuit segment. For example, statistical wind
loads must be calculated based on wind gusts considering the impact of nearby
topographic and environmental features, such as hills, canyons, and valleys

o Statistical Relevance: percentiles used in risk scenario selection must consider the
statistical history of occurrence and must be designed to describe a reasonable
return interval/probability of occurrence. For example, designing to a wind load with
a 10,000-year return interval may not be desirable as most conductors in the
service territory would be expected to fail (i.e., the scenario does not help discern
which areas are at elevated risk)

6.3.1 Design Basis Scenarios

Fundamental to any risk assessment is the selection of one or more relevant design
basis scenarios (design scenarios). These scenarios will inform long-term mitigation
initiatives and planning. In this section, the electrical corporation must identify the
design scenarios it has prioritized from a comprehensive set of possible scenarios. The
scenarios identified must be based on the unique wildfire and PSPS risk characteristics
of the electrical corporation’s service territory and achieve the primary goal and stated
plan objectives of its WMP. At a minimum, the following design scenarios representing
statistically relevant weather and vegetative conditions must be considered throughout
the service territory.

For wind loading on electrical equipment, the electrical corporation must use at least
four statistically relevant design conditions. It must calculate wind loading based on
locally relevant 3-second wind gusts over a 30-year wind speed history during fire
season in its service territory. The conditions are the following:
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e Wind Load Condition 1 — Baseline: The baseline wind load condition the electrical
corporation use in design, construction, and maintenance relative to General
Order 95, Rule 31.1;

e Wind Load Condition 2 — Very High' 95th-percentile wind gusts based on maximum
daily values over the 30-year history. This corresponds to a probability of
exceedance of 5 percent on an annual basis (i.e., 20-year return interval) and is
intended to capture annual high winds observed in the region (e.g., Santa Ana
winds);

« Wind Load Condition 3 — Extreme: Wind gusts with a probability of exceedance of
5 percent over the 3-year WMP cycle (i.e., 60-year return interval); and

e Wind Load Condition 4 — Credible Worst Case: Wind gusts with a probability of
exceedance of 1 percent over the 3-year WMP cycle (i.e., 300-year return interval).

The data and/or models the electrical corporation uses to establish locally relevant wind
gusts for these design conditions must be documented in accordance with the weather
analysis requirements described in Appendix B.

For weather conditions used in calculating fire behavior, the electrical corporation must
use probabilistic scenarios based on a 30-year history of fire weather. This approach
must consider a range of wind speeds, directions, and fuel moistures that are
representative of historic conditions. In addition, the electrical corporation must discuss
how this weather history is adapted to align with current and forecasted climate
conditions. The electrical corporation must consider the following two conditions:

e Weather Condition 1 — Anticipated Conditions: The statistical weather analysis is
limited to fire seasons expected to be the most relevant to the next three years of
the WMP cycle; and

e Weather Condition 2 — Long-Term Conditions: The statistical weather analysis is
representative of fire seasons covering the full 30-year history.

The electrical corporation must state how it defines “fire weather” and “fire season” for
the scenarios.

One possible approach to the statistical weather analysis for fire behavior is
Monte-Carlo simulation of synthetic fire seasons in accordance with approaches
presented by the United States Forest Service.”3 However, the electrical corporation
must justify the selection of locally relevant data for use in this approach (i.e., Remote
Automated Weather Systems data or historic weather reanalysis must be locally
relevant). The data and/or models the electrical corporation uses to establish locally

73 M. A. Finney, et al., A Metho d for Ensemble Wildland Fire Simulation (2011),
Environmental Modeling & Assessment 16: 153-167.

M. A. Finney, et al., A Simulation of Probabilistic Wildfire Risk Components for the
Continental United States (2011), Stochastic Environmental Research and Risk
Assessment 25: 973-1000.
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relevant weather data for these designs must be documented in accordance with the
weather analysis requirements described in Appendix B.

For vegetative conditions not including short-term moisture content, the electrical
corporation must use design scenarios including the current and forecasted vegetative
type and coverage. The conditions it must consider include the following:

o« Vegetation Condition 1 — Existing Fuel Load: The wildfire hazard must be evaluated
with the existing fuel load within the service territory, including existing burn scars
and fuel treatments that reduce the near-term fire hazard;

e Vegetation Condition 2 — Short-Term Forecasted Fuel Load: The wildfire hazard
must be evaluated considering the changes in expected fuel load over the 3-year
Base WMP cycle (2023-2025). At a minimum, this must include regrowth of
previously burned and treated areas; and

e Vegetation Condition 3 — Long-Term Extreme Fuel Load: The wildfire hazard must
be evaluated considering the long-term potential changes in fuels throughout the
service territory. This must include, at a minimum, regrowth of previously burned
and treated areas and changes in predominant fuel types.

The data and/or models the electrical corporation uses to establish locally relevant fuel
loads for these designs must be documented in accordance with the vegetation
requirements described in Appendix B.

The electrical corporation must provide a brief narrative on the design basis scenarios
used in its risk analysis. If the electrical corporation includes additional design
scenarios, it must describe these scenarios and their purpose in the analysis.

In addition, the electrical corporation must provide a table summarizing the following
information:

« ldentification of each design basis scenario (e.g., Scenario 1, Scenario 2);

« Components of each scenario (e.g., Weather Condition 1, Vegetation Condition 1);
and

e Purpose of each scenario.

The selection, preparation, and use of data, including those representing wind, weather,
and vegetation, within the Risk Model Framework and Methodology are designed to
produce the most predictive probability (LORE) models and representative consequence
(CoRE) models. The framework presented by Energy Safety in the WMP guidelines
presents a different paradigm for the risk modeling that could be conducted for a range
of potential future scenarios. The risk modeling framework employed by PG&E aims to
account for all scenarios in a single predictive model that are represented by the
historical data sets used in model development. In doing so, some conditions
considered by the extreme scenarios outlined by Energy Safety may not be represented
in the historical data at this time. As part of PG&E’s goal to continuously improve our
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risk modeling, we will seek methods to appropriately account for extreme scenarios in
the future.

In all scenarios fire season and fire weather are applied from the following definitions:

o Fire Season: May to November of each calendar year. This generally aligns with
CAL FIRE’s definition and the historical trend of wildfire activities.

o Fire Weather: is best represented as the fire danger ratings produced by the Fire
Potential Index (FPI). Please see Section 8.3.6 for a detailed description of the FPI
model.

As shown in Table 6-3, below are high-level summaries of the data for each of the
prescribed scenarios: Wind, Weather, and Vegetation.

Weather

For operational models (FPI, IPW, OA, PSPS), current weather conditions are used
alongside a 30-year meteorology. These data sets best align with: Weather

Condition 1 — Anticipated Conditions; and Weather Condition 2 — Long-Term
Conditions. For planning models (WDRM, WTRM, WFC), the 30-year meteorology and
worst weather days used in developing the Technosylva WFC best align with the
Weather Condition 2 — Long-Term Conditions.

Wind

For operational models (FPI, IPW, OA, PSPS), current weather conditions are used
along with the 30-year meteorology. These data sets best align with: Wind Load
conditions 1 — Baseline; and 2 — Very High. For planning models (WDRM, WTRM,
WFC), data representing the spatial patterns for historical wind used in the WDRM and
WEFC best align with: Wind Load conditions 1 — Baseline; and 2 — Very High. For the
WTRM, the use of fragility curves (as described in Figure PG&E-6.2.2-3) allows the
model to estimate structural performance through a wide range of potential wind speeds
that could be interpreted to those beyond a 1 in 30-year occurrence such as those
outlined in: Wind Load conditions 3 — Extreme; and 4 — Conditional Worst Case.

Vegetation

For operational models (FPI, IPW, OA, PSPS), current fuels are monitored and updated
in the model data sets through the current year fire season. This includes the fuel
conditions for the locations of recent fire scars and controlled burns. This aligns most
closely with Vegetation Condition 1 — Existing Fuels. For WFC, a set of worst weather
days during historical fire seasons is used to develop fire simulations of potential
ignitions given current fuel conditions.

For planning models (WDRM, WTRM, WFC), a 2030 fuel layer is used within the WFC
Model to represent anticipated conditions including the regrowth of current historical fire
burn scars. This data most aligns with Vegetation Condition 3 — Long-Term Extreme
Fuel Load.
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TABLE 6-3:

SUMMARY OF DESIGN BASIS SCENARIOS

Scenario ID

Design Scenario

Purpose

OP1

Weather 1
Weather 2
Wind Load 1
Wind Load 2

Vegetation 1

Operational models (FPI, IPW)

OoP2

Wind Load 1
Wind Load 2
Wind Load 3
Wind Load 4
Weather 1

Weather 2

Vegetation 1

OA Operational Model

PL1

Weather 2

Wind Load 1
Wind Load 2
Vegetation 3

WDRM Planning Model

PL2

Weather 2

Wind Load 1
Wind Load 2
Wind Load 3
Wind Load 4
Vegetation 3

WTRM Planning Model
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6.3.2 Extreme-Event Scenarios

In this section, the electrical corporation must identify extreme scenarios that it
considers in its risk analysis. These generally include the following types of scenarios:

e Longer-term scenarios with higher uncertainty (e.g., climate change impacts,
population migrations, extended drought);

e Multi-hazard scenarios (e.g., ignition from another source during a PSPS); and

e High-consequence, but low-likelihood (“Black Swan”) events (e.g., acts of terrorism,
10,000-year weather).

While the primary risk analysis is intended to be based on the design scenarios
discussed in Section 6.3.1, the potential for high consequences from extreme events
may provide additional insight into the mitigation prioritization described in Section 7.

The electrical corporation must provide a brief narrative on the extreme-event scenarios
used in its risk analysis. The electrical corporation must describe these scenarios and
their purpose in the analysis. In addition, the electrical corporation must provide a table
summarizing the following information:

« Identification of each extreme-event risk scenario (e.g., Scenario 1, Scenario 2);
« Components of each scenario (e.g., Weather Condition 1, Vegetation Condition 1);
e Purpose of the scenario; and

e Table 6-4 provides an example of the minimum acceptable level of information.

PG&E does not directly account for extreme-event scenarios as articulated in the WMP
Guidelines in risk modeling. To the extent that an extreme scenario wildfire risk is
realized coincident with other risk events, PG&E’s plan is outlined in the Company
Emergency Response Plan (CERP).

The purpose of the CERP is to assist PG&E personnel with safe, efficient, and
coordinated response to an emergency incident affecting gas or electric generation,
distribution, storage, and/or transmission systems within the PG&E service territory or
the people who work in these systems. The CERP contains annexes that, among other
details, describe actions undertaken in response to emergency situations.

The PG&E CERP uses common emergency response protocols and follows a
recognized incident command system. For purposes of the CERP, this all-hazards
approach applies to any natural disaster or human-caused situation (e.g., fires, floods,
storms, earthquakes, terrorist or cyber-attack) that threatens life and property or
requires immediate action to protect or restore service or critical business functions to
the public.
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As mentioned in Section 6.3.1, PG&E seeks to incorporate the potential impacts of
more extreme conditions in future models. An example of extreme scenarios under
consideration is shown in Table 6-4. This example builds on work that PG&E shared
during the September 14, 2022, Energy Safety Risk Model Working Group meeting
wherein PG&E is partnering with a number of academic institutions to study the future
climate-driven risk of wildfire. Figure PG&E-6.3.2-1 illustrates the extreme wildfire risk
we are studying.

FIGURE PG&E-6.3.2-1:
CLIMATE-DRIVEN RISK OF EXTREME WILDFIRE IN CALIFORNIA

https://doi.org/10.31223/X5K648 Climate-Driven Risk of Extreme Wildfire in California
Fig.1 Method lllustration Patrick T. Brown'=4*, Holt Hanley™**, Ankur Mahah®, Colorado Reod”, Scott J. Strenfel',
A Proddon B Rikbeis Steven J. Davis®, Adam K. Kocharski™, Craig B. Clements™
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TABLE 6-4:
EXAMPLE OF EXTREME EVENT SCENARIOS UNDER CONSIDERATION

Scenario ID | Extreme-Event Scenario Purpose
ES1 Vegetation Condition 3 Impact of climate change on
Wind Load 2, 3, 4 vegetation fuels
Weather 2
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6.4 Risk Analysis Results and Presentation

In this section of the WMP, the electrical corporation must present a high-level overview
of the risks calculated using the approaches discussed in Section 6.2 for the scenarios
discussed in Section 6.3.

The risk presentation must include the following:
e Summary of electrical corporation-identified HFRAS in the service territory;

o Geospatial map of the top risk areas within the HFRA (i.e., areas that the electrical
corporation has deemed at high risk from wildfire independent of HFTD
designation);

e Narrative discussion of proposed updates to the HFTD;

e Tabular summary of top risk-contributing circuits across the service territory; and
e Tabular summary of key metrics across the service territory.

The following subsections expand on the requirements for each of these.

6.4.1 Top Risk Areas Within the HFRA

In this section, the electrical corporation must identify top risk areas within its
self-identified HFRA, compare these areas to the CPUC’s current HFTD, and discuss
how it plans to submit its proposed changes to the CPUC for review.

6.4.1.1 Geospatial Maps of Top Risk Areas Within the HFRA

The electrical corporation must evaluate the outputs from its risk modeling to identify top
risk within its HFRA (independent of where they fall with respect to the HFTD status).
The electrical corporation must provide geospatial maps of these areas.

The maps must fulfill the following requirements:

e Risk Levels: Levels must be selected to show at least three distinct levels, with the
values based on the following:

-~ Top 5 percent of overall utility risk values in the HFRA;
—~ Top 5 to 20 percent of overall utility risk values in the HFRA;
- Bottom 80 percent of overall utility risk values in the HFRA;

e Colormap: The colormap of the levels must meet accessibility requirements
(recommended colormap is Viridis);

« County Lines: The map must include county lines as a geospatial reference; and

e HFTD Tiers: The map must show a comparison with existing HFTD Tiers 2 and 3
regions.

-188-



PG&E understands Risk Levels as identified in the WMP Guidelines prompt above to be
based on our entire system territory. We first measure the top 5 percent, top 5 to

20 percent, and bottom 80 percent by the percent risk across the entire system territory
and then we filter these values to include only the circuitry that falls within the HFRA.

In response to Energy Safety’s request, we are providing three separate maps
identifying top risk within the HFRA:

1) Figure PG&E-6.4.1-1: WDRM Outputs Map;

2) Figure PG&E-6.4.1-2: WTRM Outputs Map; and

3) Figure PG&E-6.4.1-3: PSPS Risk Map.

The three maps below represent risk at the infrastructure level. Infrastructure level risk
values from the risk models are a factor that is used to identify potential adjustments to

the HFRA.74

Based on the Risk and WFC views from the WDRM v3 model, geographic locations with
high wildfire risk and consequence outside the defined HFTD are identified for additional
review and analysis as outlined in Section 6.4.1.2.

74 Please note, the risk maps (Figures PG&E 6.4.1-1, 6.4.1-2, and 6.4.1-3) contain data
representing infrastructure with risk. Risk value outputs are specific to each risk model and
are not necessarily comparable because of the individual methodologies used (see
Section 6.1 for more details on the individual methodologies used).
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FIGURE PG&E-6.4.1-1:
WDRM OUTPUTS MAP
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FIGURE PG&E-6.4.1-2:
WTRM OUTPUTS MAP
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FIGURE PG&E-6.4.1-3:
PSPS RISK MAP
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6.4.1.2 Proposed Updates to HFTD

In this section, the electrical corporation must discuss the differences between the
electrical corporation-identified top-risk areas within the HFRA and the existing
CPUC-approved HFTD. The electrical corporation must identify areas that its risk
analysis indicates are at a higher risk than indicated in the current HFTD. The electrical
corporation must also describe its process submitting proposed changes to the HFTD;
to the CPUC, if such changes are desired; the electrical corporation need not conclude
that the HFTD should be modified. Any proposed changes to the HFTD must be
mapped in accordance with the requirements in the previous sub-section.

Consistent with Section 6.4.1.1, top-risk areas are defined as the areas corresponding
to those 100 x 100 m pixels that intersect PG&E overhead electrical infrastructure
locations and that are in the upper 20th percentile based on WDRM v3 risk scores.
PG&E'’s HFRA, which is intended to inform the geographic scope of PSPS events
(when combined with other spatiotemporal factors including, but not limited to wind,
humidity, and fuels), identifies areas of PG&E service territory where we believe an
ignition, during an offshore wind event, could lead to a catastrophic wildfire. This
contrasts with Tier 2 and Tier 3 of the existing CPUC-approved HFTD, which is intended
to identify areas where stricter fire safety regulations are to be applied, and does this by
identifying areas with elevated risk and extreme risk, respectively (including likelihood
and potential impacts on people and property), from wildfires associated with overhead

utility power lines and overhead utility powerline facilities.”’> Top-risk areas within the
HFRA (“top-risk/HFRA”) is defined as the intersection of top risk areas and the HFRA.

The key differences between the top-risk/HFRA areas, and the HFTD are:

e The mean risk score of top-risk/HFRA pixels (0.0071) is greater than the mean risk
score for pixels in the HFTD (0.0043);

« While there is abundant overlap between the two areas, the overlap constitutes a
much greater proportion of the top-risk/HFRA pixels, such that the top-risk/HFRA
pixels are largely a subset of the pixels within the HFTD;

- Of the 282,235 top-risk/HFRA pixels, 98 percent fall within the HFTD;

- Of the 476,358 pixels within the HFTD, only 58 percent are also top-risk/HFRA
pixels; and

75 Decision (D.) 17-01-009 p. 25, broadly defines Tier 2 and Tier 3 of the CPUC’s HFTD map
as “Areas with elevated wildfire risk” and “Areas with extreme wildfire risk”, respectively.
A set of more explicit definitions is given in the Independent Review Team Final Report on
the Production of the California Public Utilities Commission’s Statewide Fire Map 2
(Nov. 21, 2017), p. 12, and reiterated in D.20-12-030, p. 2, and on the CPUC’s Fire-Threat
Maps and Fire-Safety Rulemaking webpage at:
(https://www.cpuc.ca.gov/industries-and-topics/wildfires/fire-threat-maps-and-fire-safety-rule
making) (as of Jan. 26, 2023).
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-~ The 7,035 top-risk/HFRA pixels that are not in the HFTD are located throughout
the service territory but are disproportionately clustered in two areas—the
South Coast Range between King City and Coalinga (3,137 pixels), and the
North Coast Range between Covelo and Arcata (1,891 pixels).

The attached geodatabase file 76 shows the areas within PG&E service territory that are
top risk, but not in the HFTD. In addition, the geodatabase also contains a feature class
that identifies areas within PG&E’s service territory that are top consequence (areas
corresponding to those 100 x 100 m pixels that intersect PG&E overhead electrical
infrastructure locations and that are in the upPér 20th percentile based on WDRM v3
consequence scores) but are not in the current HFTD. We are providing this second
feature class because we believe that WFC is a more relevant metric than wildfire risk
with which to evaluate areas for potential inclusion in the HFTD.

PG&E is not proposing changes to the HFTD in this WMP. However, we are developing
a process for identifying areas in our service territory that we believe should be added to
or removed from the HFTD. This process will leverage output from PG&E’s wildfire risk
modeling. The objectives of this process are to accurately and precisely identify areas
of PG&E’s service territory that warrant stricter fire safety regulations. We believe that
such a process needs to balance analytics (i.e., wildfire simulation modeling and risk
assessment), expert judgement from internal and external stakeholders, and remote
sensing data with field observations. We anticipate that this process will closely
resemble the process already used by PG&E to assess areas for addition to and
removal from its HFRA and will include the following four core components:

« Quantitative wildfire risk assessment using wildfire simulation modeling;

o Qualitative, remote sensing-based assessment by PG&E interdisciplinary team
including SMEs in wildfire risk analysis, meteorology, and electrical engineering;

« Qualitative, remote sensing-based assessment by external entities with expertise in
remote sensing and fire behavior analysis; and

o Qualitative, field-based assessment by PG&E’s Public Safety Specialists (PSS),
each with extensive, local wildfire operations experience.

In accordance with CPUC requirements, if PG&E identifies areas in our service territory
that should be added to or removed from the HFTD, PG&E would submit those
proposed modifications to the CPUC via a petition for modification to D.17-12-024. This
petition for modification would, at a minimum, provide a unique identifier for each area
proposed for modification, define the area’s geographic boundaries, and present
rationale for why PG&E believes the modification is warranted.

76 For additional map viewing instructions, please refer to Appendix C.
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6.4.2 Top Risk-Contributing Circuits/Segments

The electrical corporation must provide a summary table showing the highest-risk
circuits, segments, or spans within its service territory. The table should include the
following information about each circuit:

« Circuit, Segment, or Span ID: Unique identifier for the circuit, segment, or span;

e Overall Utility Risk Scores: Numerical value for each risk; and

o Top Risk Contributors: The risk components that lead to the high risk on the circuit.

The electrical corporation must rank its circuits, segments, or spans by
circuit-mile-weighted overall utility risk score and identify each circuit, segment, or span
that significantly contributes to risk.

A circuit/segment/span significantly contributes to risk if it:
1) Individually contributes more than 1 percent of the total overall utility risk; or

2) lIsinthe top 5 percent of highest risk circuits/segments/spans when all
circuits/segments/spans are ranked individually from highest to lowest risk.

The electrical corporation must include each circuit, segment, or span that significantly
contributes to risk in the table below.

Note: Once populated, if this table is longer than two pages, the electrical corporation
must append the table.

We determined our top risk contributing circuits/segments by assessing the two criteria
set forth in the WMP Guidelines:

1) Individually contributes more than 1 percent of the total cumulative risk; and
2) Contributes to the top 5 percent of cumulative risk.

Given that PG&E manages most of our risk assessments and prioritization at the circuit
segment level, PG&E identified 41 circuit segments that meet the above criteria. For
context, PG&E has approximately 3,067 distribution circuits and 11,173 circuit

segments across our system.’”

Note, the top risk contributing circuit segments described here are a subset of the circuit
segments PG&E manages and mitigates. PG&E considers other factors when
determining if a circuit is high risk along with the risk scores generated by our risk
models.

77 For additional details at the circuit segment level, please see workpaper included as
Attachment 2023-03-27_PGE_2023 WMP_RO_Section 6.4.2_Atch01.
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o Criteria 1: Based on the total overall utility risk from the WDRM + PSPS
Consequence Model, PG&E has 0 circuit segments that cumulatively contribute
more than 1 percent of the overall wildfire risk, regardless of circuit mileage
(Table 6-5, Column “>1% Total Utility Risk”).

Criteria 2: PG&E ranked our circuit segments from highest to lowest mean wildfire
or ignition risk. We identified 41 circuit segments that fall within the top 5 percent of
risk. By sorting in this method, the risk of a circuit segment is indifferent to the
length of the circuit segment. For Table 6-5, we sorted the top 41 circuit segments
by total overall risk score.
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TABLE 6-5:

PG&E’S TOP RISK CIRCUIT SEGMENTS

Total Total Total
>1% Total| Top 5% Highest Wildfire Ignition | PSPS | Overall
Line Utility Risk Ranked by Mean Risk HFTD Risk Risk Risk Top Risk
No. Risk Mean Circuit Segment Name Score® Miles Score | Score| Score Contributors®
1 FALSE TRUE INDIAN FLAT 1104CB 0.0393 13.80 118.47 - 118.47 | Wildfire
2 FALSE TRUE BONNIE NOOK 1101CB 0.0295 17.80 85.79 5.49 91.28 | Wildfire
3 FALSE TRUE ALLEGHANY 1102CB 0.0240 18.91 86.04 2.57 88.61 | Wildfire
4 FALSE TRUE OAKHURST 110310140 0.0288 18.76 87.67 0.73 88.41 | Wildfire
5 FALSE TRUE SILVERADO 2104515946 0.0254 19.06 80.74 4.86 85.60 | Wildfire
6 FALSE TRUE HIGHLANDS 1102628 0.0261 15.78 75.42 0.16 75.58 | Wildfire
7 FALSE TRUE UPPER LAKE 11011276 0.0250 12.29 67.22 - 67.22 | Wildfire
8 FALSE TRUE MIDDLETOWN 110148212 0.0352 9.83 58.30 0.52 58.82 | Wildfire
9 FALSE TRUE APPLE HILL 21026552 0.0258 13.02 55.76 1.35 57.11 | Wildfire
10 FALSE TRUE NOTRE DAME 11042028 0.0245 11.39 49.53 0.57 50.10 | Wildfire
11 FALSE TRUE CLAYTON 221296224 0.0341 10.18 46.82 0.47 47.28 | Wildfire
12 FALSE TRUE ANTLER 11011384 0.0387 10.34 46.43 0.45 46.88 | Wildfire
13 FALSE TRUE MONTICELLO 1101654 0.0268 8.30 42.09 0.97 43.06 | Wildfire
14 FALSE TRUE BALCH NO 1 1101105414 0.0313 7.47 42.18 0.01 42.19 | Wildfire
15 FALSE TRUE CURTIS 170356972 0.0250 8.42 40.94 0.16 41.10 | Wildfire
16 FALSE TRUE MONTICELLO 1101630 0.0396 4.94 40.18 0.90 41.08 | Wildfire
17 FALSE TRUE PINE GROVE 1101CB 0.0473 5.05 30.94 1.06 32.00 | Wildfire
18 FALSE TRUE BUCKS CREEK 1101CB 0.0292 4.81 28.51 — 28.51 | Wildfire
19 FALSE TRUE SILVERADO 2104646776 0.0343 5.69 22.93 3.66 26.59 | Wildfire and PSPS
20 FALSE TRUE CALISTOGA 1102131531 0.0272 5.04 25.36 0.67 26.03 | Wildfire
21 FALSE TRUE APPLE HILL 1104CB 0.0260 5.65 15.78 1.08 16.86 | Wildfire
22 FALSE TRUE MIDDLETOWN 1101171414 0.0245 3.59 16.52 0.03 16.55 | Wildfire
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PG&E’S TOP RISK CIRCUIT SEGMENTS

TABLE 6-5:

(CONTINUED)

Total Total
Top 5% Highest Wildfire Ignition| PSPS Total
Line| >1% Total | Risk Ranked by Mean Risk HFTD Risk Risk Overall Top Risk
No. | Utility Risk Mean Circuit Segment Name Score® Miles Score Score | Risk Score| Contributors®
23 FALSE TRUE ELECTRA 1102CB 0.0264 2.60 13.93 | 0.00 13.93 Wildfire
24 FALSE TRUE ORO FINO 1102CB 0.0317 2.73 12.36 | 0.24 12.60 Wildfire
25 FALSE TRUE FRENCH GULCH 1101CB 0.0250 2.71 11.87 | 0.35 12.22 Wildfire
26 FALSE TRUE PARADISE 1103283794 0.0278 2.55 11.70 | 042 12.12 Wildfire
27 FALSE TRUE PARADISE 11061212 0.0270 2.37 8.97 | 3.08 12.04 Wildfire and
PSPS
28 FALSE TRUE CRESTA 1101103126 0.0240 0.87 4.91 | 0.04 4.95 Wildfire
29 FALSE TRUE CRESTA 1101546650 0.0259 0.90 4.34 | 0.01 4.36 Wildfire
30 FALSE TRUE MONTICELLO 1101CB 0.0305 0.54 3.06 | — 3.06 Wildfire
31 FALSE TRUE TIGER CREEK 0201CB 0.0409 0.40 2.30 | 0.00 2.30 Wildfire
32 FALSE TRUE INDIAN FLAT 11044440 0.0386 0.24 1.74 | - 1.74 Wildfire
33 FALSE TRUE CALPINE 1144304 0.0684 0.05 1.70 | 0.01 1.71 Wildfire
34 FALSE TRUE APPLE HILL 2102CB 0.0901 0.17 1.38 | 0.05 1.43 Wildfire
35 FALSE TRUE MIDDLETOWN 1103CB 0.0270 0.05 1.09 | - 1.09 Wildfire
36 FALSE TRUE PLACERVILLE 210658118 0.1047 0.11 0.89 | 0.01 0.90 Wildfire
37 FALSE TRUE BALCH NO 1 1101CB 0.0533 0.01 082 | - 0.82 Wildfire
38 FALSE TRUE ALLEGHANY 11021101/2 0.0661 0.01 034 | - 0.34 Wildfire
39 FALSE TRUE CALPINE 1144962 0.0244 0.04 0.21 | - 0.21 Wildfire
40 FALSE TRUE CAMP EVERS 2105BL 2101 0.0449 0.00 0.09 | - 0.09 Wildfire
41 FALSE TRUE MARIPOSA 210929360 0.0334 0.07 0.09 | -- 0.09 Wildfire

(a) Mean risk is the total risk score divided by the number of pixels.
(b) Top Risk Contributors are represented as either Wildfire, PSPS or both.




6.4.3 Other Key Metrics and Indicators

The electrical corporation must calculate, track, and present on several other key
metrics of risk across its service territory. These include, but are not limited to the
frequency of:

« High Fire Potential Index (EPI): The electrical corporation must specify whether it
calculates its own FPI or uses an external source, such as the USGS;

e Red Flag Warning (RFW); and

e High Wind Warning (HWW).

For each metric, the frequency of its occurrence within each HFTD tier and the HFRA
must be reported in the table below. The metric must be reported in number of
Overhead Circuit Mile (OCM) days of occurrence normalized by circuit miles within that
area type. For example, consider an electrical corporation with 1,000 OCM in HFTD
Tier 3. If 100 of these OCM are under RFW for one day, and 10 of those OCM are
under a RFW for an additional day, then the average RFW-OCM per OCM would be:

RFW_OCM (100x1+10x1) i
oCM 1000 o

This metric represents the average RFW-OCM experienced by an OCM within the
electrical corporation’s service territory within HFTD Tier 3. If the metric is continuous
(such as FPI), the report should include a note stating the threshold used to select high
values. Table 6-6 provides a template for reporting the required information.
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Table 6-6 below is a summary of key metrics by statistical frequency for 2022 by

quarter.

TABLE 6-6:

SUMMARY OF KEY METRICS BY STATISTICAL FREQUENCY FOR 2022 BY QUARTER

Areas Without a

Areas With a

HFTD Heightened Risk of | Heightened Risk
Metric Non-HFTD Tier 2 HFTD Tier 3 Fire (Non-Tiered) of Fire (Tiered)
FPI-OCM/OCM
2022 Q1 0.148 0.215 0.174 0.148 0.389
2022 Q2 26.552 28.093 23.746 26.552 51.839
2022 Q3 75.109 74.338 71.218 75.109 145.556
2022 Q4 20.397 22.062 20.037 20.397 42.099
RFW-OCM/OCM
2022 Q1 0 0 0 0 0
2022 Q2 1.333 1.134 0.534 1.333 1.668
2022 Q3 0.004 0.082 0.048 0.004 0.13
2022 Q4 0 0.0002 0.027 0 0.0272
HWW-OCM/OCM
2022 Q1 0 0 0 0 0
2022 Q2 0.000044 0.009 0.022 0.000044 0.031
2022 Q3 0 0 0 0 0
2022 Q4 0.007 0.042 0.049 0.007 0.091

The PG&E FPI is projected onto a rating (R) scale from R1 (low) — R5 (extreme).
For this analysis, we chose R3 as the threshold.
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6.5 Enterprise System for Risk Assessment

In this section, the electrical corporation must provide an overview of inputs to,
operation of, and support for a centralized wildfire and PSPS risk assessment enterprise
system. This overview must include discussion of:

e The electrical corporation’s database(s) used for storage of risk assessment data,;
e The electrical corporation’s internal documentation of its database(s);
e Integration with systems in other lines of business (LOB);

e The internal procedures for updating the enterprise system including database(s);
and

e Any changes to the initiative since the last WMP submission and a brief explanation
as to why those changes were made. Include any planned improvements or
updates to the initiative and the timeline for implementation.

Databases Used to Store Risk Assessment Data

Below we describe how we store our risk assessment data for different risk models.

Internal Documentation

The Foundry tables are documented in place within Foundry with the schemas
determined by the tables themselves, and the data flows documented in the built-in
Data Lineage tooling. Data column descriptions, derivation, and limitations are
generally documented separately, as declared for each of the individual models. Some
of that data is also available through Collibra depending on the maturity of the models.

Integrating with Other LOBs

Migrating our data into Foundry, a centralized platform, is how we are integrating risk
data across our different Functional Areas (formerly called “Lines of Business” within
PG&E).

Updating the Enterprise System

Foundry itself is updated by Palantir on an ongoing basis as improvements are made to
the system. Existing projects are configuration controlled to specific historical versions
of the Foundry APIs (Application Programming Interface) and associated libraries but
will be automatically upgraded if the development team responsible for the project
accepts any of the automatically generated upgrade patches that will be submitted by
the system. At that point, the update will be available for promotion to the production
(master) branch, but may need to go through testing, depending on the project.
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Changes Since the Last WMP

This initiative is new in the 2023 WMP. The work described above occurred after we
submitted our 2022 WMP.

ERM Bow-Tie Models

PG&E’s risk assessment input data for bowtie-based ERM is stored in PG&E’s

Enterprise Microsoft SharePoint.”8 We also store our wildfire risk assessment data
related to EO and other service areas in SharePoint as well.

All risk assessment output data from bowtie-based ERMs is uploaded and stored in
Palantir Foundry. This applies to bowtie models for risks from all Functional Areas in
the Corporate Risk Register. Palantir Foundry is an enterprise platform for data-driven
operations and decision making.

In 2023, PG&E is planning to migrate ERM into Foundry’9 to integrate planning-level
risk assessment data (from models such as the WDRM and WTRM) and use Foundry
as a centralized enterprise system to store standardized inputs and outputs of risks
evaluated using ERM. The migrated ERM will be connected to risk reduction and RSE
calculations in Foundry, providing one cohesive system for performing risk assessment
for bowtie-based ERMs.

Transmission OA

Data tables that form the inputs and outputs of the PSPS related OA models are
archived daily in Amazon Web Services (AWS) Redshift (2019-2021) and in AWS S3
(2022-present). The OA S3 datasets are self-describing parquet files. Detailed column
definitions and derivations are maintained in a separate data dictionary document as an
Excel file and stored in SharePoint. Documentation of the model logic is stored in
SharePoint as well.

Data from OA feeds primarily into the OA Dashboard and is also delivered to
Meteorology for mapping the FPI, and to our external consultant for ongoing research
and development.

78 SharePoint is a collaboration site where team can share files, data, and other resources.

79 Foundry is a data analytics platform with support for Structured Query Language (SQL)
implemented on top of the open-source Apache Spark distributed computer platform but is
not a database in the common sense of the term. Data storage is in flat files, primarily
stored as parquet (column compressed storage) files. Input data is obtained from various
systems of record including Meteorology AWS S3, Electric Transmission Geographic
Information System, Electric Distribution Geographic Information System, Landbase
Geographic Information System, and SAP, as well as other flat files in common use with
Asset Strategy and manually uploaded to Foundry. Risk model outputs are stored in
Foundry or Analytics Rapid Application Development AWS S3 buckets for archival
reference. For live use the data are visualized within Foundry using platform-supplied data
visualization and application building tools. May be accessed here:
https://www.palantir.com/platforms/foundry/.

-202-


https://www.palantir.com/platforms/foundry/

Data flows are managed within Palantir Foundry from the best currently available
datasets. Major model changes are done prior to fire season and validated through
delta analysis by Meteorology, Asset Strategy, and Exponent prior to authorization for
production use during fire season. The previous year model is maintained in an
operational state until the new model has passed delta analysis approval.

Distribution Ignition Producing Winds (IPW)

The IPW model data is stored in a PostgreSQL database on our computing environment
in the AWS cloud.

We have internal documentation of the system architecture, model construction and
disaster recovery.

The IPW model data is integrated into our PSPS processes and Foundry database
system. The Foundry platform is used for PSPS.

Internal procedures include standard development practices, which involve our tiered
computing environment. For example, we develop new code, software and updates in
our development environment, test in QA, and deploy in production.

Wildfire Transmission Risk Model/Transmission Composite Model (WTRM/TCM)

Data Table inputs and outputs for the WTRM (TCM) model are located in Palantir
Foundry and retained for the standard retention period for Foundry datasets where data
is eligible for deletion once five newer datasets exist. Data schema and column
definitions are maintained within Foundry. Documentation of the model logic is stored in
SharePoint.

WTRM inputs are sent to our consultant for visualization using PowerBI, which is then
forwarded to Asset Strategy and archived in SharePoint for transmission asset planning.

Data flows are managed within Palantir Foundry and inputs are mostly identical to the
data that flows into OA, with extensions for new models that have not yet been
approved or implemented into the PSPS production OA release. Changes to the TCM
models are developed and tested by our consulting, combining SME expertise from
other organizations as new risk sub-models are added.

Wildfire Distribution Risk Model (WDRM)

Data Table live inputs and outputs for WDRM model are stored in Palantir Foundry.
Archival inputs and outputs for historical versions of the model are serialized as
self-describing parquet files and stored in a designated Foundry Data frame that holds
the full history of the datasets.

No other production systems are downstream of WDRM.

Data flows are managed within Palantir Foundry, which is also used to store archival
backups of completed model runs. The model run is completed once upon completion
of User Acceptance Testing (UAT) and then the model outputs are archived.
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WDRM presents data using Foundry Slate, Contour, Maps, and Workshop. UAT is
done on the system as a whole and the production output is maintained for reference by
the asset planning team until the next production version has completed UAT, which
occurs on an annual basis.

PSPS Consequence Model

Data Table live inputs and outputs for PSPS Consequence model are stored in Palantir
Foundry. Archival inputs and outputs for historical versions of the model are serialized
as self-describing parquet files and stored in a designated Foundry Data frame that
holds the full history of the datasets.
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6.6 Quality Assurance and Control
6.6.1 Independent Review

The electrical corporation must report on its procedures for independent review of data
collected (e.g., through sensors or inspections) and generated (e.g., through risk
models and software) to support decision making. In this section of the WMP, the
electrical corporation must provide the following:

e Independent Review Triggers: The electrical corporation’s procedures for
conducting independent reviews of data collection and risk models.

o Additional Review: The electrical corporation’s internal processes and procedures
to identify when a third-party review is required beyond the routinely scheduled
reviews.

e Results, Recommendations, and Disposition: The results and recommendations
from the electrical corporation’s most recent independent review of its data
collection and risk models. This includes the electrical corporation’s disposition of
each comment.

e Routine Review Schedule: The electrical corporation’s routine review schedule.

The electrical corporation must enter each accepted recommendation from independent
review into the action tracking system for resolution (assignment of responsibility,
development of technical plan, schedule for development and deployment, etc.) in
accordance with the requirements discussed in Section 11.

Independent Review Triggers: The risk model development process includes both
internal and external reviews. Inai nment i th the mode s deve opment schedu e
outlined in Section 6.6.2, these reviews are conducted in the first quarter of each year
as part of the final preparation of the model for approval and use. The external reviews
are conducted by an independent third-party to assess the risk framework and modeling
approach, model fit for developing wildfire mitigation plans, improvements over previous
models, and model application within company planning processes. Along with these
assessments, a list of improvement areas are identified for integration in to the next
model development objectives.

Additional Review: As outlined in Figure PG&E-6.6.2-1 risk models are reviewed and
approved for use by the Wildfire Governance Steering Committee (WGRSC). As part of
this step, third-party reviews of data, data collection, and risk models may be initiated
outside of the routinely scheduled reviews associated with model validation prior to
WGRSC review and approval.

Results, Recommendations, and Disposition

PG&E’s PSS team conducted a qualitative, circuit-based risk assessment review of the
outputs from the WDRM v3. This qualitative assessment is based on their collective
300+ years of fire experience. Most of the PSS team members had a previous career
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with CAL FIRE or other fire agencies. The PSS assessment assigned a qualitative
score of 0, 5, 15, or 30 in each of five categories, focused not on ignition probabilities
but on factors that will impact the ability to manage a fire based on their unique history
in fighting fires in these locations. These categories were: Fire History, Ingress/Egress
Impacts, Resistance to Control, Community Risk Factors, and Other Unique Local
Factors. These five values are then combined to achieve a total value for all circuits in
the HFTD and HFRA.

These qualitative values were compared with the System Hardening Risk Composite
scores by assembling the PSS assessment along the WDRM v3 risk buy-down curve.
As circuits with higher PSS values tend toward the upper end of the risk buy-down
curve the PSS assessment and WDRM v3 correlate well, particularly in the first half of
the curve.

FIGURE PG&E-6.6.1-1:
HFRA WDRM v3 SYSTEM HARDENING BUYDOWN
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E3 Review

E3—Energy, Environment and Economics—conducted an independent, third-party
review of the WDRM v3.80 The objective of the review was three-fold:

e Review the suitability and applications of consequence data in the modelling
framework;

80 Energy and Environmental Economics, E3 Review of PG&E’s Wildfire Risk Model Version 3
(E3 Review) (May 2022). A copy of this E3 report is included as Attachment
2023-03-27_PGE_2023_WMP_RO0_Section 6.6.1_AtchO01.
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Review the specific use of the Risk Model Information in each of its operations
areas; and

Describe potential future uses of v3 and longer-term multi-year wildfire planning
models.

This was a deliberate expansion of the objective for the E3 review of the WDRM v2
model which was to determine whether the model was ‘fit for purpose.’

As result of the review E3 concluded the following:

PG&E has made substantial progress in transforming its model from one that was
primarily used to validate mitigation measures chosen by its subject matter experts
(SME) within high fire zone areas to a model that can be used to supplement and
prioritize the targeting of mitigation measures across its entire service territory.81
The construct of v3 appears to be consistent with their commitment in their WMP to
refocus mitigation work to achieve a target where 80 percent of their work is
focused on mitigating the risk of the highest 20 percent of identified line

segments.82

PG&E has made a substantial effort to incorporate feedback from the CPUC,
stakeholders, E3 and its internal users to update the WDRM between versions 2
and 3. The updates made represent real improvements in several critical areas.
From E3’s review, the modeling team includes a group of highly skilled
professionals from inside and outside of PG&E. The model is leveraging the best
available data and methods to prioritize risk levels by geographic area and ignition
type allowing for evidence-based decision-making. This model represents an

improvement from v2.83

Most of modeling limitations are driven by limitations in data and resources which
are difficult for the modeling team to directly solve.84

In line with the third objective to ‘Describe potential future uses of v3 and longer-term
multi-year wildfire planning models,” E3 identified several items for future improvement
of the WDRM in future iterations:

While PG&E should be commended for its rapid development of a model that shows
substantial promise to increase the effectiveness of their mitigation work, our
recommendations focus on a few existing gaps:

Standardizing and documenting the relationship between the model and subject
matter experts;

81
82
83
84

E3 Review, p. 4 (emphasis removed).
E3 Review, p. 4.

E3 Review, p. 11.

E3 Review, p. 11.
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e The transparency and validity of the consequence portion of the model,;
o Establishing a data quality control process;
o Establishing a roadmap for model direction;

o Exploring potential further use cases of the model; and

« Coordination of PG&E’s process with broader State-wide wildfire planning.”85

E3 also assessed PG&E'’s progress on the recommendations from the WDRM v2
validation report. E3 found that the WDRM v3 addressed many of these and
recommended continued progress on three remaining items. These three are
highlighted in the WDRM v3 validation report for continued progress: (1) a more
detailed modeling roadmap; (2) tighter coordination with SME input: and (3) and
transparency of the WFC data.86 Information about PG&E’s progress against each of

the three recommendations for continued progress is provided in response to
ACI PG&E-22-07.

Routine Review Schedule:

The risk model development process includes both internal and external reviews. In
ainm ent itht he mode ’'s deve opment schedu e out ined in Section 6.6.2, these
reviews are conducted in the first quarter of each year. The internal reviews are
conducted by a range of internal parties including, Enterprise Risk, Internal Audit, and
Public Safety Specialist (PSS) teams. Identified areas for improvement are either
addressed before model approval or added to the model development objectives for the
next model.

85 E3 Review, p. 4.
86 E3 Review, pp. 12-14.
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6.6.2 Model Controls, Design, and Review

An electrical corporation’s risk modeling approaches are complex, with several layers of
interaction between models and sub-models. If these models are designed as a single
unit, it can be difficult to evaluate the propagation of small changes in assumptions or
inputs through the models. The requirements in this section are designed to facilitate
the review of models by the stakeholders, and Energy Safety, and to allow for more
comprehensive retrospective analysis of failures in the system.

The electrical corporations must report on its risk modeling software’s model controls,
design, and review in the following areas:

e Modularization: The electrical corporation must report on: the degree to which its
software architecture is sufficiently modular to track and control changes and
enhancements over time. At a minimum, the electrical corporation must report if it
has separate modules to evaluate each of the following:

- Weather analysis;

- Fire behavior analysis;

- Seasonal vegetation analysis; and
- Equipment failure.

o Reanalysis: The electrical corporation must describe its capability to provide the
results of its risk model based on the operational version of the software (including
code and data) on a specific historic day.

e Version Control: The electrical corporation must report on how in conforms to
industry standard practices in version controlling its risk model and sub-models.
At a minimum, the electrical corporation is expected to report on:

-~ Models and software version controls aligned with industry standard programs,
procedures, and protocols;

-~ Version control of model input data, including geospatial data layers;

-~ Procedures for updating technical, verification, and validation documentation.

Model Development Process

Based on the Risk Framework outlined in Section 6.2, the model development process
follows a modularized and discrete set of repeatable steps outlined in

Figure PG&E-6.6.2-1 below. The intent of this formalized process is to support model
fidelity, transparency, and repeatability. Beginning with the first step, Risk Methodology,
through to developing improvement plans, steps are modularized and archived.
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The Risk Methodology step outlines the model scope, objectives, and design scenarios
discussed in Section 6.3. Next, the individual risk models are developed. The
development of these models is an iterative process up to model approval. The draft
models are presented for internal review to workplan development teams and
independent third parties for validation. The model development process culminates
with presentation to the WGRSC for final approval. With WGRSC approval, the models
can then be used to develop mitigation workplans.

FIGURE PG&E-6.6.2-1:
RISK MODEL DEVELOPMENT

Approved Risk Model New Risk Model
Risk Model
Inputs / Design
Risk . . Qa/Qc . WRGSC N Improvement
Methodolog Framework Approval Plan
Provide t
method for
quantifying
wildfire and .
PSPS risk Risk
Scenario
dentify key
Components

For planning models such as the WDRM and WTRM the model components (probability
of ignition, wildfire consequence) shown in the Risk Framework in Section 6.2 are
discrete but automated software modules. Each module is generated by
productionalized code which is version controlled and supported by test code to assure
fidelity. In this way, all input data, code, and the resulting model output are version
controlled and repeatable. An illustrative example of the modeling steps for the WDRM
is provided below.
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WDRM Model Development Process

The WDRM v3 is implemented primarily in Python, using a sequence of interconnected
configurable computation tasks to complete a model run, store its results, and report out
metrics of model performance. The key modeling steps are described in the following
table. Unless otherwise noted, 25 percent of training data is withheld from each model
fit to be used to compute out of sample predictive performance metrics.

TABLE PG&E-6.6.2-1:
WDRM MODEL DEVELOPMENT PROCESS

WDRM Model Development Process

Step

Description

Define the target set, which is the set of all events of type outage, ignition, and PSPS
hazards and damages that are used to train the sub-models that comprise the WDRM v3.
The target set is limited to events that occurred during the fire season months of June
through November between 2015 and 2021 and is filtered to exclude events involving
underground equipment, where outages were caused by wildfire or planned by the company,
and the small portion of events without valid locations.

Identify subsets of the target set that share cause, sub-cause, and type of equipment
involved. The Subset Manager divides the target set into 17 non-overlapping subsets that
span the target set.

Prepare the model covariate data.

Train the probability of ignition given an outage model using target set data.

Predict P(outage) and P(ignition|outage) for each subset, yielding estimates of P(ignition).

Determine the mitigation potential from various measures applied to each subset’s risk.

N O (o [ |W

Composite probabilities and risks from individual subsets into broader categories used for
planning purposes.

Modularization

In steps 1 and 2 the WDRM is designed to employ multiple layers of modularization to
manage changes and enhancements. As outlined in Section 6.2, the WDRM v3 is
comprised of two core modules: the Consequence model and the Probability model
(see Figure PG&E 6.2.1-2). The Probability model is further modularized into several

models: a Probability of Ignition (given Outage) model and 17 Probability of Outage
subset models (see Table PG&E 6.2.2-1).

The Consequence model is constructed from annually generated weather and fire
behavior analysis datasets. The Probability models, depending on the subset, are built
using annually generated datasets for weather, vegetation, equipment failures,
equipment geo-location, and other characteristic values. Provenance information,
including its original source and generation date(s), is documented for each dataset
used for building a WDRM version release. The provenance information is included in
the WDRM version documentation and is also published with its online implementation
for end-users in Foundry.
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Reanalysis

In Step 6, the WDRM model is released to end-users for annual planning as a
data-cube of seasonal probability, consequence, and risk results through a
Foundry-based user interface. The WDRM is not directly executable by an end-user.
However, all code and datasets used to generate a WDRM version release are archived
such that the results could be regenerated if necessary.

Version Control

Throughout the model development steps the WDRM uses multiple controls.
Post-release of WDRM v3, an internal PG&E audit team investigated the version and
control processes used for compliance in alignment with PG&E IT standards relating to
version control.

The audit reported two medium-level issues for improvement with IT processes related
to cloud services and user management and reported no operational process issues.
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6.7 Risk Assessment Improvement Plan

A key objective of the WMP review process is to drive year-over-year continuous
improvement. In this section, the electrical corporation must provide a high-level
overview of its plan to improve both programmatic and technical aspects of its risk
assessment in at least four key areas:

e Risk Assessment Methodology: Wildfire and PSPS risk assessment methodology
and its documentation, including both quantitative and qualitative approaches;

o Design Basis: Justification of design basis scenarios used to evaluate the risk and
its documentation;

o Risk Presentation: Presentation of risk to stakeholders, including dashboards and
statistical assessments; and

e Risk Event Tracking: Tracking and reconstruction of risk events and integration of
lessons learned.

The overview must consist of the following information, in tabulated format:
« Key Area: One of the four key areas identified above;

o Title of Proposed Improvement: Brief heading or subject of the improvement;

o Type of Improvement: Technical or programmatic;

o Anticipated Benefit: Summary of anticipated benefit and any other impacts of the
proposed improvement; and

o Timeframe And Key Milestones: Total timeframe for undertaking the proposed
improvement and any key milestones.

Table 6-7 provides an example of the minimum acceptable level of information

In addition, the electrical corporation must provide a more concise narrative of its
proposed improvement (maximum of five pages per improvement) summarizing:

o Problem Statement: Description of the current state of the problem to be
addressed,;

e Planned Improvement: Discussion of the planned improvement, including any
new/novel strategies to be developed and the timeline for their completion;

o Anticipated Benefit: Detailed description of the anticipated benefit and any other
impacts of the proposed improvement;

o Region Prioritization (Where Relevant): Reference to risk-informed analysis
(e.g., local validation of weather forecasts in the HFTD) demonstrating that high-risk
areas are being prioritized for continued improvement; and

e Supporting documentation (as necessary).
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TABLE 6-7:
PG&E’S RISK ASSESSMENT IMPROVEMENT PLAN

Key Risk Type of Timeframe and Key
Assessment Area Proposed Improvement Improvement Expected Value Add Milestones
RA-01, Risk Incorporate ingress/fire Technical Improved representation of the ability By end of 2023
Assessment suppression (Terrain Difficulty of fire responders to suppress an
Methodology Index (TDI)) attributes into the active wildfire.
WFC Model.
RA-02, Risk Incorporate egress attributes Technical Improved representation of the ability By end of 2023
Assessment into the WFC Model. of a community to safely evacuate from
Methodology and active wildfire.
RA-03, Risk Evaluate an approach to Technical Improved representation of wildfire risk | By the end of 2023, Evaluate
Assessment incorporate the community to vulnerable communities. an approach to incorporate
Methodology vulnerability attribute(s) community vulnerability
(e.g., AFN, Economic attributes (AFN, Economic
disadvantaged zones, Critical disadvantaged zones, Critical
Facilities) into the wildfire and Facilities) into the WFC
PSPS consequence models. Model.
RA-04, Risk Incorporate community Technical Improved representation of wildfire risk | By the end of 2024,
Assessment vulnerability attributes (e.g., to vulnerable communities. Incorporate, if deemed
Methodology AFN, Economic disadvantaged appropriate through the
zones, Critical Facilities) into the evaluation.
wildfire and PSPS consequence
models, if deemed appropriate,
based on the evaluation
completed as part of RA-03.
RA-05, Risk Incorporate risk reduction Technical Quantification of risk reduction values By end of 2024
Assessment calculations based on at specific locations to drive mitigation
Methodology location-specific risk and alternative considerations

mitigation alternatives tied
directly to the Wildfire Risk
Models, as well as incorporate
requirements defined in the
Rulemaking (R.) 20-07-013 Risk
Order Instituting Rulemaking
(OIR) Phase Il Decision.
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TABLE 6-7:
PG&E’S RISK ASSESSMENT IMPROVEMENT PLAN
(CONTINUED)

Key Risk
Assessment Area

Proposed Improvement

Type of
Improvement

Expected Value Add

Timeframe and Key
Milestones

RE-01, Risk Event
Tracking

Review and reattribute ~3,100
Historic CPUC-reportable
Ignitions that occurred prior the
esta ishment of PG&E’s
Enhanced Ignition Analysis
(EIA) program in 2021.

Technical

Improved completeness and quality of
reportable ignition dataset.

By end of 2023

DB-01, Design Basis

Conduct an analysis of
long-term future fuel forecasts
for use in planning models.

Technical

Potential update and refinement of
representation of future fuels

By end of 2024

RP-01, Risk
Presentation

Update presentation of spatial
view of the WDRM and WTRM.

Programmatic

Improved application of risk models in
developing wildfire mitigation plans.

By end of 2024




Improvement Area Narratives

Risk Assessment Methodology —1: Incorporate Ingress/Fire Suppression (TDI)
Attributes into the WFC Model.

Problem Statement:

The WFC Model does not explicitly account for fire suppression. While the use of VIIRS
data to develop the WFC Model does include suppression impacts, Technosylva fire
simulations do not account for suppression when reporting on fire behavior or extent.
Without explicitly accounting for suppression, locations where fires could be easily
suppressed could be ranked alongside locations where suppression might be more
difficult.

The challenge to explicitly modeling suppression is that data is needed that highlights
the difference between suppressed and unsuppressed wildfires. The missing piece
from historical wildfire data is specifically the outcome of unsuppressed fires.

Planned Improvement

An approach has been developed for a suppression adjustment factor that will be
implemented in the next version of WFC Model.

This approach divides the modeling of suppression into two components:
1) Constraining the footprint of a fire (acres burned); and
2) Protecting structures in or near a fire (buildings lost).

At this point, a methodology for estimating the protection structures in or near a fire has
been developed. This is accomplished by employing the Technosylva TDI to calibrate
an estimate of structures destroyed, in comparison with the total number of structures
within a fire footprint, as an indication of suppression failure. Technosylva RAVE and/or
WRRM simulations are used to estimate the structures that would be destroyed for an
unsuppressed ignition.

Consistent with past risk model development schedules, the next risk models will be
validated and approved during the first quarter of 2023 to develop wildfire mitigation
workplans for 2024. Work will also continue with the Energy Safety Risk Model Work
Group to improve the modeling of both the acres burned and buildings lost portion of fire
suppression estimation.

Anticipated Benefit

As outlined in the problem statement, it is anticipated that this suppression adjustment
will raise the assessed WFC of locations that are more remote and difficult to access by
fire resources. Similarly, locations which are easily accessed by fire resources available
to contain and suppress a fire will have lower WFC than in previous models.
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The Technosylva TDI is a composite index that incorporates spatial estimates of
accessibility, penetrability, and the ability of fire resources to establish a fire line
(Figure PG&E-6.7-1).

FIGURE PG&E-6.7-1:
TECHNOSYLVA’S TERRAIN DIFFICULTY INDEX

Technosylva’s Terrain Difficulty Index (TDI)
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Risk Assessment Methodology — 2: Incorporate Egress Attributes into the WFC Model.

Problem Statement:

The WFC Model does not explicitly account for egress factors. The challenge to
explicating modeling egress is the lack of observable evacuation data. Modeling
through evacuation simulations that include traffic models are susceptible to many
non-linear factors. PG&E has worked collaboratively with the University of California,
Los Angeles Garrick Risk Institute to develop an egress simulation model. A detailed,
bottom-up application of this model will require extensive tuning for each individual
community. This will be an area of further study while an initial adjustment factor is
developed for the WFC Model.

It is anticipated that directly accounting for egress will improve the identification of
communities for which evacuating from the path of a potential wildfire could be more
challenging. This will potentially raise the assessed WFC of these communities in the
WFC Model.
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Planned Improvement

An approach has been developed for an egress adjustment factor that will be
implemented in the next version of WFC Model.

Despite the challenges listed above, the failures of evacuations are observable through
CAL FIRE fatality counts and building destructions. Our current approach quantifies
data relationships that predict these fatalities using variables derived from a range of
data such as road access, resident mobility, and other AFN data.

Consistent with past risk model development schedules, the next risk models will be
validated and approved during the first quarter of 2023 in order to develop wildfire
mitigation workplans for 2024. Work will also continue with the Energy Safety Risk
Model Working Group to further investigate and develop models that represent
communities for which egress may be a challenge.

Anticipated Benefit

Based on initial modeling work a correlation with communities with high concentrations
of residents over the age of 80. Using this as a proxy for mobility issues, communities
most likely to experience more challenge with egress from a wildfire can be seen in the
comparison maps below (Figure PG&E-6.7-2). Work to refine this relationship along
with seeking correlations with other potentially influential data will continue.

As a result, WFC values for locations with higher egress challenges will likely be higher
than in previous models.

FIGURE PG&E-6.7-2:
LOCATION OF PEOPLE LIKELY TO HAVE MOBILITY ISSUES

Location of People Likely to have Mobility Issues
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We use the concentration of older residents (over 80) as a proxy for likely mobility issues
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Risk Assessment Methodology — 3: Evaluate an Approach to Incorporate the
Community Vulnerability Attribute(s) (e.q., AFN, Economic Disadvantaged Zones,
Critical Facilities) Into the Wildfire and PSPS Consequence Models.

AND

Risk Assessment Methodology — 4: Incorporate Community Vulnerability Attributes
(e.q., AFN, Economic Disadvantaged Zones, Critical Facilities) into the Wildfire and
PSPS Consequence Models, if Deemed Appropriate, Based on the Evaluation
Completed as Part of RA-03

Problem Statement

The WFC Model does not explicitly account for attributes related to vulnerable
communities. Currently, PG&E’s PSPS processes and modeling account for vulnerable
communities in that they identify vulnerable communities so that we can provide
outreach and services to minimize the impact of the potential planned PSPS outage on
them. The challenge is to improve how we represent the impacts of wildfire on
vulnerable communities in the wildfire risk planning models.

The current approach we are exploring is to seek appropriate modifiers to the MAVF, or
future Cost Benefit calculations, that account for the non-linear impacts on vulnerable
communities across a range of factors.

Planned Improvement

We anticipate that representing vulnerable communities more accurately will improve
the representation of wildfire risk due to demographic information. Specifically, if a
geographic location has a higher percentage of an AFN demographic characteristic the
risk values in that location could represent the increased impact and shift prioritization of
work accordingly.

Interestingly, the work on egress provides an example of an additional possible method
for how to incorporate data representing vulnerable communities. By evaluating AFN
data such as age in the egress model a correlation with egress challenges was
identified. While this is likely an indicator of age representing mobility capabilities it
effectively identifies and represents an increased risk at a community level. Further
exploration for similar correlations across the risk models will be part of this effort.

While some vulnerable community factors, such as those discussed with the egress
model, may be included in the next model, the broader development and ongoing
evaluation of these features will be developed during 2023. During this time, PG&E will
also collaborate with other utilities and interested parties as part of the Energy Safety
Risk Model Working Group on this topic as part of the 2023 meeting agenda topics.
This approach is then planned for model application during 2024.
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Anticipated Benefit

As mentioned above, we anticipate that incorporating more data representing
vulnerable communities will improve the representation of wildfire risk at the community
level.

Risk Assessment Methodology — 5: Incorporate Risk Reduction Calculations Based on
Location-Specific Risk and Mitigation Alternatives Tied Directly to the Wildfire Risk
Models, as well as Incorporate Requirements Defined in the R.20-07-013 Risk OIR
Phase Il Decision.

Problem Statement

The Wildfire Risk Models do not directly output location specific risk mitigation
alternatives for recommendation to the user. Each mitigation alternative provides a
different level of risk effectiveness, as well as a cost to implement. This functionality
would allow a user to compare Risk Spend Efficiency across mitigation solutions at
specific locations instead of at the programmatic level. In the latest R.20-07-013 Risk
OIR Phase Il Decision, Risk Spend Efficiency has been changed to a Benefit-Cost
Analysis. Future Wildfire Risk Models need to directly output Benefit-Cost Analysis for
risk mitigation alternatives.

Planned Improvement

Planned development would address all R.20-07-013 requirements. In addition to this
development, Risk Models would leverage location specific effectiveness, as well as
cost impacts, based on environmental conditions such as vegetation and terrain. This
implementation will be embedded in the wildfire risk model development cycle and will
be included in PG&E’s 2024 RAMP Filing.

Anticipated Benefit

This allows a user to make informed mitigation alternative tradeoffs. For example, while
undergrounding is one of the most risk-reducing mitigation solutions, it is possible based
on the terrain and lack of vegetation, having covered conductor overhead system
hardening may be a more cost-beneficial solution. The result of this is a portfolio that
balances risk reduction and resource allocations.

Risk Event Tracking — 01: Review and Reattribute Historic Ignitions Record

Problem Statement

In 2021, PG&E initiated the Enhanced Ignition Analysis (EIA) program consisting of
experts in Wildfire Risk, Asset Strategy, Applied Technology Services, Vegetation
Management, Standards, and Asset Engineering teams to investigate CPUC
Reportable ignition events and collect structured data associated with those events to
improve tracking and trending.
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PG&E’s data for historic i ni tion events prior to this pro ram—consisting of ~3,100
CPUC Reporta e in itions, hich represent most of PG&E’s i n ition record—were not
attributed to the same level of detail as our current practices. This impacts accurate
tracking and trending of fires prior to the EIA program.

Planned Improvement

PG&E investigators will re-analyze our historic reportable ignition record to verify
accuracy of geospatial datapoints, causal-chain fields, and modernize the data schema
for the ~3,100 historic CPUC reportable events occurring prior to 2021.

Anticipated Benefits

Through this effort, PG&E expects to generate more robust data for our CPUC
reportable ignitions recorded before 2021. This will help us improve our ability to trend
PG&E’s i n ition record and provide reater insi htinto past events.

Design Basis -01: Conduct study of long-term future fuels forecast

Problem Statement

Currently, PG&E employs a 2030 forecast fuels layer that represents current fire burn
scars with full regrowth of fuels. This future fuels forecast does not attempt to predict
changes in fuels due to climate change, land use, or other externalities.

Planned Improvement

PG&E will coordinate and conduct a study of potential long-term future fuel cases that
take into account the impacts of climate change, land use, and other externalities. This
study will consider and use input from currently available climate studies and external
state agencies.

Anticipated Benefits

The resulting study will inform both a range of potential future long-term fuel forecasts
that could be used for sensitivity analysis as well as adjustments to the long-term fuel
data used in the wildfire risk planning models.

Risk Presentation -01: Update presentation of spatial view of the WDRM and WTRM

Problem Statement

As identified by the independent third-party validation of the WDRM, post model steps
to develop mitigation workplans present an opportunity for model improvement to
incorporate current post-model steps. The improvement of providing spatial views that
more directly tie to workplan units is one such example.

Planned Improvement

Based on feedback from workplan development teams, identify and develop
improvements to current spatial views of the wildfire risk models.
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Anticipated Benefits

Improvements to spatial views of the risk models that more directly tie to wildfire

mitigation plans will improve the application of risk models and the transparency of
workplan development.
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7. Wildfire Mitigation Strategy Development

In this section of the Wildfire Mitigation Plan (WMP), the electrical corporation must
provide a high-level overview of its risk evaluation and process for deciding on a
portfolio of mitigation initiatives to achieve maximum feasible87 risk reduction and that
meet the goal(s) and plan objectives stated in Sections 4.1-4.2, and wildfire mitigation
strategy for 2023 2025. Sections 7.1 and 7.2 below provide detailed instructions.

7.1 Risk Evaluation
7.1.1 Approach

In this section of the WMP, the electrical corporation must provide a brief narrative of its
risk evaluation approach, based on the risk analysis outcomes presented in Section 6,
to help inform the development of a wildfire mitigation strategy that meets the goal(s)
and plan objectives stated in Sections 4.1-4.2.

The electrical corporation must describe the risk evaluation approach in a maximum of
two pages, inclusive of all narratives, bullet point lists, and any graphics.

The following is an example of this description:

The risk evaluation approach in this WMP is designed to meet a range of
industry-recognized standards (e.g., International Organization for

Standardization 31000), best practices, and research88 to determine a wildfire and
Public Safety Power Shutoff (PSPS) risk mitigation strategy. The intent is to use this
approach to help inform [electrical corporation]’s development of a portfolio of wildfire
mitigation initiatives and activities that meet the goals and objectives stated in
Sections 4.1-4.2. Therefore, the general risk evaluation approach consists of the
following:

o Identify key stakeholder groups, decision-making roles and responsibilities, and
engagement process.

o Identify risk evaluation criteria based on the balance of various performance goals.
Apply these criteria to monitor the effectiveness of the electrical corporation’s WMP
in achieving its identified goals and objectives.

o Evaluate wildfire and PSPS risks and risk components described in Section 4
against the risk evaluation criteria, considering both potential positive and potential
negative outcomes. Apply the results from the evaluation of wildfire and PSPS risks
within [electrical corporation]’s service territory within a risk-informed

87  “Maximum feasible’ means capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental, legal, social, and
technological factors.” Public Utilities Code (Pub. Util. Code) Section 326(a)(2).

88 Aven, Foundations of Risk Analysis (2nd ed. 2012, John Wiley and Sons, West Sussex,
United Kingdom).
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decision-making process to develop prioritized areas where mitigation initiatives are
necessary.

« Identify a portfolio of wildfire mitigation initiatives and activities, prioritized by risk.
Identify and characterize potential mitigation approaches for each.

o Perform an integrated evaluation of the identified potential risk mitigation initiatives.
The outcome is the specification of a portfolio of mitigation initiatives that will be
implemented over the WMP cycle.

e Provide a summary of the approved risk mitigation strategies for inclusion in the
WMP submission. This summary must include schedules for implementation of the
strategies, procedures for management oversight of implementation of the
mitigations, and methods of evaluation of their effectiveness once deployed.

o Discuss the expected improvements in maturity and describe monitoring activities to
assess the degree of improvement in maturity.

Introduction to PG&E’s Risk Evaluation Approach

Our risk management approach is based on conducting a quantitative risk assessment
to determine Pacific Gas and Electric Company’s (PG&E) overall utility risk from wildfire
and PSPS for our service territory. Our approach is built on an iterative process that
starts by identifying risks, evaluating how those risks impact our systems and the
community, responding to risks through mitigation and control programs, and monitoring
how well our risk mitigation and management programs are working. We discuss our
approach in Section 6.1.1. Risk mitigation and management is an on-going effort
through which we continuously evaluate risk and our response to that risk and adjust
our programs to address them.

The intent of performing risk analysis is to understand the overall utility risk and the risk
components related to wildfires and PSPS events across PG&E’s service territory. We
use this understanding of our risk to develop and prioritize the comprehensive wildfire
mitigation strategy we discuss in this section and that achieves the goals and plan
objectives described in Sections 4.1 and 4.2.

PG&E'’s approach to risk evaluation is informed by: (1) Comprehensive Monitoring and
Data Collection through which we collect meteorological and environmental data and
analyze history and trends; and (2) wildfire risk models that are built to help guide
specific longer-term mitigations that improve the resiliency of our systems. To address
the dynamic wildfire risk across our service territory we rely on two approaches. First,
for Operational Mitigations like PSPS and Enhanced Powerline Safety Settings (EPSS),
we employ operational models—these are models that produce outputs like the Fire
Potential Index (FPI), a short-term look forward view to determine where in the service
territory risk is elevated. These operational models help guide how we operate the grid.
Second, for Resilience Mitigations—mitigations that are changing how we operate the
grid—we use long-term planning models to help us develop and implement mitigations
in areas of high risk and reduce that risk on a more permanent basis.
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Our mitigation strategy is risk informed, executable, and aligned to available resources.
We accomplish this by engaging key stakeholders and following a defined
decision-making process. We use our knowledge of key risk drivers and historic risk
event data to develop and socialize distribution and transmission wildfire risk models.
We use our risk models to develop risk buydown curves that allow us to optimize risk
reduction for units worked and to develop a balanced portfolio of mitigation initiatives.
Our balanced portfolio is designed to improve situational awareness, reduce risk by
improving the resiliency of our systems, and address emerging threats through
operational mitigations while we implement our longer-term mitigation initiatives.

Socializing risk model information with stakeholders helps them better understand how
the risk models use data to develop risk-ranked circuit segments, structure-based,
asset-based, or other ranked lists for mitigation activities. It also helps the risk teams
identify where Subject Matter Expert (SME) input would better refine the risk rankings to
address issues that may not be accounted for in the risk models but that impact
decision-making. Socialization also drives improvements to the models through
stakeholder feedback.

While we rely increasingly on our risk models to identify where the risks on our system
are the greatest, there are still variations based on the maturity of the wildfire mitigation
initiative and data quality. If a mitigation program ties to a specific element in our
probability model, we rely on the output from the model to inform work prioritization. If a
program does not tie to a specific probability model, or if we lack quality data, we
prioritize our activities based on wildfire consequence.

Developing program risk buydown curves and risk-ranked prioritizations helps us
evaluate investments across multiple programs. In addition to evaluating the outputs
from the risk models and the risk buydown curves, we also consider other factors such
as programs that address multiple risk drivers, local and geographic considerations,
resource and other constraints, regulatory commitments, interactions among various
programs, and time to implement the mitigation. Prioritization among programs still has
room for improvement. We are working to improve this part of our process in
conjunction with the California Public Utilities Commission (CPUC) and the other
Investor-Owned Utilities (I0U) through the Risk-Based Decision-Making Framework

Order Instituting Rulemaking (RBDF OIR).89

89 Rulemaking (R.) 20-07-013.
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7.1.2 Key Stakeholders for Decision Making

In this section, the electrical corporation must identify all key stakeholder groups that
are part of the decision-making process for developing and prioritizing mitigation
initiatives. Table 7-1. Example of Stakeholder Roles and Responsibilities in the
Decision-Making Process provides an example of the required information. At a
minimum, the electrical corporation must do the following:

« Identify each key stakeholder group (e.g., electrical corporation executive
leadership, the public, state/county public safety partners);

o ldentify the decision-making role of each stakeholder group (e.g., decision maker,
consulted, informed); and

« Identify method of engagement (e.g., meeting, workshop, written comments).

The electrical corporation must also describe how it communicates decisions to the
identified key stakeholders.

PG&E’s Wildfire Risk Governance Steering Committee (WRGSC) makes decisions
about developing and prioritizing mitigation initiatives. Internal SMEs bring wildfire
mitigation proposals to the WRGSC. The WRGSC reviews mitigation initiative
proposals and considers the risk reduction from the proposed mitigation, the scope of
work, interaction among mitigations and controls, time to implement the initiative, and
potential constraints. After a detailed review, the WRGSC decides which mitigations to
pursue and the scope of the program. The proposed mitigation plans approved by the
WRGSC are an input into the annual (or General Rate Case (GRC) period) investment
plan. Figure PG&E-7.1.2-1 is the WRGSC charter which sets forth who is on the
Committee and outlines the decision-making process.
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FIGURE PG&E-7.1.2-1:
WILDFIRE RISK GOVERNANCE STEERING COMMITTEE CHARTER

Wildfire Governance Steering Committee Charter

Drive decisions to prevent PG&E attributable ignitions and wildfires; and reduce impact of PSPS to customers of our communities.

o e e

Chair: EVP, Chief Risk Officer & Chief Safety Officer (Sumeet Singh) = Aquorum of 50% of voting members must bé in attendance in person o virually

Voting Members: . Avocng bot may delegate 10 a Vice President oc Sr, Director level delegate If unabie to
* SVP, Blectric Operations (Janisse Quinones)

* SVP, Blectric Engineering (Joe Bantiey) . Ammureuaammmm(ﬁox)dwmg b A

+ VP & Chiof Audi Officer (Stephen Cairns) are oxchuded from tho vote

« VP.T: ion and Distrizution System Op (Mark Quintan) + In the event of a Ye vote, the Committee Char may break the be

= SVP, Vegetation Management & System lnspections (Peter Kensy) = When a quorum cannot be reached, the Comeittée Chalr has uitimate decision-making

* VP, Customer Care North Coast Region (Renald Richardson) uthoeity and may opt 10 approve Lrgent topics In the absence of & guorum. This authority
Noa-Voling Members: cannot be delegated.

= VP, Elecric Engineering Asset and Reg y (Martin Wy ) + Ifthe C Char Is notin e, voling will cotur among the voting members in
+ VP, Electric Ops, Projects & Construction (Ahmad Ababneh) anendance. Votes will be solicited from the non-present members 10 meet quorum via emall.
+ Sr. Director, Wikifire Risk Management (Andy Abranches) Decisions are recorded once @ majonty of the voting members have voled.

* VP, System Inspecticns (Jason Regan)

- VP Elecnc itibution Gpeatons (et e
« VP, Underprounding (Jamie Martin)

2 VP.RegrlzayMans(mmmum) * Frequency/Duration: Scheded woekly. Ad Hoc a5 tequestad

Pre-read materials wil be sent to meeSng attendees ahead of the meeting

Facilitaors: Community Wiksfire Safety Program team c . |wnsndudmmme gmalmal

Guests by invitaton® . 9 g the g and sent 10 . Recipd
*Team members involved in developing the meeting topkcs are invited o attend the meeting o are dro de: the
ungerstand the decision-making process and me 10 &l af teams. . rnsma«asmmducedeoyms ocnmtemsandmwpaamgrequemdoﬂuaremt
10 anendees in the week following the meeting.
£ Apsdn D ity Wt Sy g i o e
Ramamappmlol
Work plan roprontizaton impacting risk reduction wihin the commitment timeframe Out of Scope*
« Work ptan changes impacting compiance with extemal commetments + Inform topics and regular reporting of work compieted and quaity results
* New risk models, refreshed input data on existing fisk modeals, or significant changes to risk + Work pace changes not impacting delivery of extemal comamaments of risk profile
models walormmcynmnvesaddm work barrers not del of
* Translation of risk model to risk-nformed work plan for executon W of fisk rod e ] A
= Appeoval of safety oc quality Improvement intiatives
+ Resolutions 10 escolated action Rems flagged for commitiee approval W"""’m“m"“w,‘:’ Quaily results snd trends will be conducted in the Dadly,
+ Seif-report corrective action plans Weekly andlor Monthly Cperating Reviews.

Internal stakeholders who interact with the WRGSC as it evaluates and selects wildfire
mitigation initiatives include: Wildfire Risk Management; Asset Strategy; Engineering
and Standards; Ignitions Investigations; Vegetation Management (VM); Investment
Planning; Major Projects; Electric Operations; and Asset Knowledge and Management.

PG&E also collaborates with external stakeholders such as the California Department of
Forestry and Fire Protection, Energy Safety, the CPUC, environmental agencies such
as California Fish and Game and Regional Water Quality Boards, California
Independent System Operator, other California IOUs, California Fire Safe Councils,
PG&E customers, Community Based Organizations, local communities, and
government leaders.

In addition, PG&E interacts with our customers through meetings and town-hall type
events hosted by our Regional Vice Presidents (VP). The Regional VPs are voting
members of the WRGSC and can bring customer concerns and input back to the
committee. While we value and carefully consider input from our customers, PG&E is
ultimately responsible for ensuring safety of our system and communities and may not
act on every suggestion we receive. In Section 8.5, we discuss how we interact with
our customers and how their input helps to inform our wildfire risk mitigation efforts.

We communicate decisions about our mitigation selection to key internal stakeholders
through the WRGSC process. After evaluating the proposals, the WRGSC selects and
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approves an appropriate mitigation strategy. For those proposals that the WRGSC
does not approve initially, the governance committee provides the team targeted
guidance and teams may make additional proposals in the future.

Table 7-1 below lists key stakeholders and their role in the wildfire risk mitigation
evaluation process.
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TABLE 7-1:

STAKEHOLDER ROLES AND RESPONSIBILITIES IN DECISION MAKING PROCESS

Electrical
Stakeholder Corporation
Point of Point of
Stakeholder Contact Contact Stakeholder Role Engagement Methods
Public Various public Senior Director, | Consults and informs regarding various wildfire e Regional Working Groups
entities and Customer mitigation planning and execution efforts ) i )
customers Engagement including customer resilience, outreach and e Joint IOU Statewide Access and Functional
education and notifications. Needs (AFN) Advisory Council
e Joint IOU AFN Collaborative Planning Team
e Joint IOU AFN Planning Team
e PG&E’s People with Disabilities and Aging
Advisory Council
e Wildfire Safety Webinars
Public Fire Agency Public Safety Coordinates with local fire suppression agencies. | Phone conversations and in-person engagement.
representatives | Specialist (PSS)

The PSS team engages external public safety
partners on an on-going basis to provide wildfire
and PSPS emergency preparedness information
and response support. Engagements
encompass a variety of outreach channels such
as: first responder workshops; wildfire safety
town halls; California Governor’s Office of
Emergency Services Mutual Aid Regional
Advisory Council; general Regional Coordinator
meetings; Quarterly Regional Working Group
meetings; Community Wildfire Safety Program
Advisory Committee meetings; professional
group meetings; training/exercises/drills; and
one-on-one delivery. Additionally, PSS team
engagement follows California’s Standardized
Emergency Management System, the Federal
Emergency Management Agency and the
National Incident Management Systems when
communicating through our respective county
Office of Emergency Services channels when
in-scope for a PSPS event or wildfire emergency
posture.
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TABLE 7-1:

(CONTINUED)

STAKEHOLDER ROLES AND RESPONSIBILITIES IN DECISION MAKING PROCESS

Electrical
Stakeholder Corporation
Point of Point of
Stakeholder Contact Contact Stakeholder Role Engagement Methods
Electrical Public Safety Senior Director Provide insight into local environmental WRGSC
Corporation Specialists Wildfire Risk conditions to support wildfire mitigation planning.
SMEs
Investment Director Electric | Director Electric | Facilitates the incorporation of wildfire risk Enterprise Business Plan Deployment Process
Planning Investment Investment mitigation program funding into PG&E’s overall
Planning Planning electric funding target allocation.
Electrical Vice President, Senior Director ¢ WRGSC-Chair WRGSC Meetings
corporation Chief Audit Wildfire Risk . n
leadership Officer, and . Drlyes demspn_s_ to prevent_ P(_3&E
Interim Chief attributable ignitions and wildfires and reduce
Risk Officer impact of PSPS to customers of our

communities.
e Reviews and approves:

—  Work plan reprioritization impacting risk
reduction within the commitment
timeframe;

— Work plan changes impacting
compliance with external commitments;

— New risk models, refreshed input data on
existing risk models, or significant
changes to risk models;

— Translation of risk model to risk-informed
work plan for execution;

— Approval of safety or quality
improvement initiatives;

— Resolutions to escalated action items
flagged for committee approval; and

—  Self-report corrective action plans.
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TABLE 7-1:

STAKEHOLDER ROLES AND RESPONSIBILITIES IN DECISION MAKING PROCESS

(CONTINUED)

Electrical
Stakeholder Corporation
Point of Point of
Stakeholder Contact Contact Stakeholder Role Engagement Methods
Electrical Senior Vice Senior Director WRGSC-Voting Member WRGSC Meetings
corporation President (SVP), | Wildfire Risk ) . .
Ieagership Electric ( ) Drive decisions to prevent PG&E attributable
Operations ignitions and wildfires; and reduce impact of
PSPS to customers of our communities.
Provides feedback on constraints,
operability, and ability to execute on potential
mitigation plans.
Electrical SVP, Electric Senior Director WRGSC-Voting Member WRGSC Meetings
corporation Engineerin Wildfire Risk
Iea(F:I)ership g g Drives decisions to prevent PG&E
attributable ignitions and wildfires; and
reduces impact of PSPS to customers of our
communities.
Provides feedback on the engineering and
strategic objectives of potential mitigation
plans, including the impacts to the
investment planning portfolio.
Electrical VP & Chief Audit | Senior Director WRGSC-Voting Member WRGSC Meetings
corporation Officer Wildfire Risk . n
leadership Drives decisions to prevent PG&E

attributable ignitions and wildfires; and
reduces impact of PSPS to customers of our
communities.

Provides feedback on the auditability of the
mitigation plans and provides an
independent lens on decision making.
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TABLE 7-1:

STAKEHOLDER ROLES AND RESPONSIBILITIES IN DECISION MAKING PROCESS

(CONTINUED)

Stakeholder

Stakeholder
Point of
Contact

Electrical
Corporation
Point of
Contact

Stakeholder Role

Engagement Methods

Electrical VP, Senior Director WRGSC-Voting Member: WRGSC Meetings
corporation Transmission Wildfire Risk , .
leadership and Distribution Drives decisions to prevent PG&E
System attributable ignitions and wildfires; and
Operations reduces impact of PSPS to customers of our
communities.
Provides feedback on impacts to system
operations based on planned work.
Electrical SVP, VM & Senior Director WRGSC-Voting Member: WRGSC Meetings
corporation System Wildfire Risk
Ieagership In);pections Drives decisions to prevent PG&E
attributable ignitions and wildfires; and
reduces impact of PSPS to customers of our
communities.
Provides feedback on impacts relating to VM
and inspection.
Electrical VP, Customer Senior Director WRGSC-Voting Member WRGSC Meetings
corporation Care North Wildfire Risk . .
leadership Coast Region Drives decisions to prevent PG&E
attributable ignitions and wildfires; and
reduces impact of PSPS to customers of our
communities.
Provides feedback from customer lens.
Electrical VP, Electric Senior Director WRGSC-Non-Voting Member WRGSC Meetings
corporation Engineerin Wildfire Risk
Ieagership Asget and g Drives decisions to prevent PG&E
Regulatory attributable ignitions and wildfires; and

reduces impact of PSPS to customers of our
communities.

Provides feedback on asset mitigation
strategies.
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TABLE 7-1:

(CONTINUED)

STAKEHOLDER ROLES AND RESPONSIBILITIES IN DECISION MAKING PROCESS

Electrical
Stakeholder Corporation
Point of Point of
Stakeholder Contact Contact Stakeholder Role Engagement Methods
Electrical VP, Electric Senior Director WRGSC-Non-Voting Member WRGSC Meetings
corporation Ops, Projects & | Wildfire Risk ) .
leadership Construction Drlyes demspn_s_ to prevent_ PG&E
attributable ignitions and wildfires; and
reduces impact of PSPS to customers of our
communities.
Provides feedback on executability of wildfire
programs.
Electrical Senior Director, | WRGSC WRGSC-Non-Voting Member WRGSC Meetings
corporation Wildfire Risk ) .
leadership Management Drlyes deC|sf|on_sf to prevent_ PG&E
attributable ignitions and wildfires; and
reduces impact of PSPS to customers of our
communities.
Electrical VP, System Senior Director WRGSC-Non-Voting Member WRGSC Meetings
corporation Inspections Wildfire Risk
Ieagership P Drives decisions to prevent PG&E
attributable ignitions and wildfires; and
reduces impact of PSPS to customers of our
communities.
Provides feedback on inspections.
Electrical VP, Electric Senior Director Drives decisions to prevent PG&E WRGSC Meetings
corporation Distribution Wildfire Risk attributable ignitions and wildfires; and
leadership Operations reduces impact of PSPS to customers of our

communities.

Provides feedback on execution on
distribution system.
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TABLE 7-1:

(CONTINUED)

STAKEHOLDER ROLES AND RESPONSIBILITIES IN DECISION MAKING PROCESS

Stakeholder

Stakeholder
Point of
Contact

Electrical
Corporation
Point of
Contact

Stakeholder Role

Engagement Methods

Electrical VP, Senior Director WRGSC-Non-Voting Member WRGSC Meetings
corporation Undergroundin Wildfire Risk
Ieagership g g Drives decisions to prevent PG&E

attributable ignitions and wildfires; and

reduces impact of PSPS to customers of our

communities.

Provides feedback on underground

mitigation strategy.
Electrical VP, Regulatory | Senior Director WRGSC-Non-Voting Member WRGSC Meetings
corporation Affairs Wildfire Risk ) .
leadership Drives decisions to prevent PG&E

attributable ignitions and wildfires; and
reduce impact of PSPS to customers of our
communities.

Provides feedback based on regulatory
needs.

Note: External stakeholder roles and responsibilities are not included in Table 7-1 above because the external stakeholders, the points of contact, roles,
and engagement methods vary. We provide a list of external stakeholders in the narrative above.




7.1.3 Risk-Informed Prioritization

In making decisions on risk mitigation, the electrical corporation must identify and
evaluate where it can make investments and take actions to reduce its overall utility risk.
The electrical corporation must develop a prioritization list based on overall utility risk.

In this section, the electrical corporation must:

o Describe how it selects areas of its service territory at risk from wildfire for potential
mitigation initiatives, including, at a minimum, the following:

— Geographic scale used in prioritization (i.e., regional, circuit, circuit segment,
span, asset);

— Statistical approach used to select prioritized areas (e.g., areas in top
20 percent for risk, areas in top 20 percent for consequences);

— Feasibility constraints (e.g., limitations on data resolution, jurisdictional
considerations, accessibility); and

— Present a list that identifies, describes, and prioritizes areas of its service
territory at risk from wildfire for potential mitigation initiatives based solely on
overall utility risk, including the associated risk drivers.

PG&E considers wildfire risk to our service territory based on geographic, statistical,
and feasibility factors and uses this information to prioritize our mitigation initiatives. We
recognize that there are varying levels of risk across the system and use risk models to
prioritize our work using the differing levels of granularity described below.

Geographic Scale

The High Fire Threat District (HFTD) and High Fire Risk Area (HFRA)90 map is the
highest-level geographic scale PG&E uses in evaluating utility risk to our service

territory. All subsequent prioritization occurs within areas designated as HFTD and
HFRA, and, for certain mitigations, in buffer areas adjacent to the HFTD and HFRA.

We narrow the geographic scale to focus on where assets and structures are located
within HFTD and HFRA areas. For assets and structures, we determine the risk at a
specific location at the pixel level. A pixel is defined as an area that measures

100 x 100 m.

All pixels are aggregated to either the circuit segment level or the structure level and
include both overhead lines and assets. PG&E has widely varying circuit lengths and
aggregating to the circuit segment level, which generally represents segments of circuit
between protection devices, provides a much more granular representation of risk, as
well as operational, planning, and work executability, in these select locations.

90 PG&E defines its HFRA in Section 6.4.
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Programs such as undergrounding and system hardening are risk prioritized at the
circuit segment level. For component-based programs such as non-exempt fuse
replacement we prioritize risk at the asset level.

For VM work we also determine consequences at a specific location at the pixel level.
The VM program is also developing specific geographic-based responses to address
high risk areas. In 2023, we are developing Areas of Concern (AOC) to better focus VM
efforts to address high risk locations such as those experiencing higher volumes of
PSPS events and/or ignitions. Within the AOC we consider location-specific vegetation
risk and develop specific activities to address the local risks.

Statistical Approach

PG&E determines wildfire risk to areas of our service territory by developing prioritized
risk buydown curves using our various risk models. The risk buydown curve identifies
locations where investing in mitigations will reduce the most amount of the risk being
assessed. For example, the risk buydown curve is the model output we rely on to
develop mitigation tranches, where the first tranche will reduce the most risk while
subsequent tranches will reduce less risk.

In areas of our system where we are confident that the data in our risk models
accurately reflects the local conditions, we prioritize our mitigations considering both the
probability of an event and the consequence of that event.

In areas of our system where we are less confident that the data in our risk models
accurately reflects the local conditions, we assume that the probability of an event is
equal across the system, and we prioritize our mitigations by only the potential
consequence of the risk event. An example of this would be how distribution inspection
cadence is defined in the HFTD and HFRA. As local conditions can change regardless
of the modeled asset probability of failure, the inspection cadence is defined by wildfire
consequence to ensure PG&E has the appropriate level of eyes-on-risk in the right
places.

Feasibility Constraints

Information from our risk models informs our decision-making. However, in certain
instances, we also incorporate feasibility considerations. Key considerations include
topography (gradient, hard rock, water crossings, etc.), permitting issues, environmental
concerns, customer refusals, execution, and how our planned mitigation work will
impact the local community.

Our undergrounding program, for example, needs to balance the risk reduction for
undergrounding a specific segment of overhead line along with potential feasibility
constraints such as hard rock, steep gradients, and water crossings.91 Since our goal
is to remove as much risk from the system through undergrounding as quickly as
possible, in certain circumstances we may choose to postpone undergrounding a circuit
segment because of feasibility constraints and instead choose to move forward with

91 PG&E discusses our Wildfire Feasibility Efficiency in more detail in Area for Continued
Improvement (ACI) PG&E-22-34.
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other segments that can be completed more quickly. In these cases, we continue to
monitor the risk profile of the constrained segment and ensure that additional programs
such as EPSS are in place to mitigate the risk.

Our VM activities can be, and often are, constrained by environmental delays, customer
concerns, permitting delays/restrictions, operational holds, weather conditions, active
wildfire, and accessibility into the area. Because of these constraints, when we develop
the VM workplan we often provide a larger volume of risk-prioritized work to the
execution team to ensure there is sufficient high-priority work to continue reducing
system risk. Our VM teams also consider and balance conflicts among risk reduction,
fire safety regulations, environmental regulations, and forest practice rules. Where we
have constraints, we continue to monitor the risk through our VM inspection program
and/or other monitoring programs.

Prioritized Risk Areas in PG&E’s Service Territory

PG&E prioritizes all areas of HFTD and HFRA when considering mitigation activities.
For consistency in reporting, PG&E determined that 41 circuit segments contribute to
the top 5 percent of cumulative risk.92 Table 7-2 below lists the top 41 risk circuit
segments, the overall utility risk, and the contribution by key risk driver.

92 Based on the criteria set forth in the WMP Guidelines, Section 6.4.2.
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TABLE 7-2:
PRIORITIZED AREAS IN PG&E’S SERVICE TERRITORY BASED ON OVERALL UTILTY RISK

Wildfire Percent
Mean Overall | Percent | Percent Contact Percent
Line Risk HFTD Risk Veg. Equip. From PSPS
No. Circuit Segment Name Score Miles Score Risk Risk Object Risk Risk
1 INDIAN FLAT 1104CB 0.0393 13.80 118.47 25% 56% 18% 0%
2 BONNIE NOOK 1101CB 0.0295 17.80 91.28 46% 37% 11% 6%
3 ALLEGHANY 1102CB 0.0240 18.91 88.61 34% 55% 8% 3%
4 OAKHURST 110310140 0.0288 18.76 88.41 42% 46% 11% 1%
5 SILVERADO 0.0254 19.06 85.60 45% 40% 9% 6%
2104515946
6 HIGHLANDS 1102628 0.0261 15.78 75.58 18% 58% 24% 0%
7 UPPER LAKE 11011276 0.0250 12.29 67.22 39% 50% 11% 0%
8 MIDDLETOWN 0.0352 9.83 58.82 51% 37% 11% 1%
110148212
9 APPLE HILL 21026552 0.0258 13.02 57.11 43% 40% 15% 2%
10 | NOTRE DAME 11042028 | 0.0245 11.39 50.10 55% 33% 11% 1%
11 CLAYTON 221296224 0.0341 10.18 47.28 33% 51% 16% 1%
12 | ANTLER 11011384 0.0387 10.34 46.88 48% 37% 14% 1%
13 | MONTICELLO 1101654 0.0268 8.30 43.06 30% 47% 21% 2%
14 | BALCHNO 1 0.0313 7.47 42.19 18% 54% 28% 0%
1101105414
15 | CURTIS 170356972 0.0250 8.42 41.10 17% 50% 33% 0%
16 | MONTICELLO 1101630 0.0396 4.94 41.08 31% 47% 20% 2%
17 | PINE GROVE 1101CB 0.0473 5.05 32.00 34% 45% 17% 3%
18 | BUCKS CREEK 1101CB 0.0292 4.81 28.51 21% 69% 10% 0%
19 | SILVERADO 0.0343 5.69 26.59 49% 30% 7% 14%
2104646776
20 | CALISTOGA 0.0272 5.04 26.03 62% 30% 6% 3%
1102131531
21 APPLE HILL 1104CB 0.0260 5.65 16.86 35% 44% 14% 6%
22 | MIDDLETOWN 0.0245 3.59 16.55 43% 49% 8% 0%
1101171414
23 | ELECTRA 1102CB 0.0264 2.60 13.93 13% 66% 22% 0%
24 | ORO FINO 1102CB 0.0317 2.73 12.60 43% 45% 10% 2%
25 | FRENCH GULCH 0.0250 2.71 12.22 13% 63% 21% 3%
1101CB
26 | PARADISE 1103283794 0.0278 2.55 12.12 31% 47% 19% 3%
27 | PARADISE 11061212 0.0270 2.37 12.04 28% 35% 12% 26%
28 | CRESTA 1101103126 0.0240 0.87 4.95 35% 55% 9% 1%
29 | CRESTA 1101546650 0.0259 0.90 4.36 23% 67% 9% 0%
30 | MONTICELLO 1101CB 0.0305 0.54 3.06 21% 60% 19% 0%
31 TIGER CREEK 0201CB 0.0409 0.40 2.30 39% 53% 8% 0%
32 | INDIAN FLAT 11044440 0.0386 0.24 1.74 21% 61% 18% 0%
33 | CALPINE 1144304 0.0684 0.05 1.71 14% 77% 9% 1%
34 | APPLE HILL 2102CB 0.0901 0.17 1.43 32% 46% 18% 4%
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TABLE 7-2:
PRIORITIZED AREAS IN PG&E’S SERVICE TERRITORY BASED ON OVERALL UTILITY RISK
(CONTINUED)

Wildfire Percent
Mean Overall | Percent | Percent Contact Percent
Line Risk HFTD Risk Veg. Equip. From PSPS
No. Circuit Segment Name Score Miles Score Risk Risk Object Risk Risk
35 MIDDLETOWN 1103CB 0.0270 0.05 1.09 15% 66% 18% 0%
36 PLACERVILLE 0.1047 0.1 0.90 16% 60% 23% 1%
210658118
37 BALCH NO 1 1101CB 0.0533 0.01 0.82 33% 48% 19% 0%
38 ALLEGHANY 0.0661 0.01 0.34 29% 61% 9% 0%
11021101/2
39 CALPINE 1144962 0.0244 0.04 0.21 7% 81% 11% 0%
40 CAMP EVERS 2105BL 0.0449 0.00 0.09 82% 16% 2% 0%
2101
41 MARIPOSA 2101929360 0.0334 0.07 0.09 4% 82% 14% 0%
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7.1.4  Mitigation Selection Process
7.1.4.1 Identifying and Evaluating Mitigation Initiatives

The electrical corporation must describe how it identifies and evaluates options for
mitigating wildfire and PSPS risk at various analytical scales. The current guidelines
governing this process are derived from the RBDF established in the Safety Model and
Assessment Proceeding (S-MAP). The S-MAP is currently being updated in CPUC
proceeding R.20-07-013. In due course, the electrical corporation’s risk mitigation
identification procedure must align with results from this proceeding. The electrical
corporation must describe the following:

e The procedures for identifying and evaluating mitigation initiatives (comparable to
2018 S-MAP Settlement Agreement, row 26), including the use of risk buy-down
estimates (e.g., risk-spend efficiency) and evaluating the benefits and drawbacks of
mitigations;

e To the extent possible, multiple potential locally relevant mitigation initiatives to
address local wildfire risk drivers (see 2018 S-MAP Settlement Agreement, row 29);

e The approach the electrical corporation uses to characterize uncertainties and how
the electrical corporation’s evaluation and decision-making process incorporates
these uncertainties (see 2018 S-MAP Settlement Agreement, rows 29 and 30);

e Two or more potential mitigation initiatives for each risk driver included in the list of
prioritized areas (Table 7-2 in Section 7.1.3), including the following information:

— The initiatives and activities;

— Expected risk reduction and impact on individual risk components;
— Estimated implementation costs;

— Relevant uncertainties;

— Implementation schedule; and

— How the electrical corporation uses Multi-Attribute Value Functions (MAVF)
and/or other specific risk factors (as identified in 2018 S-MAP or subsequent
relevant CPUC Decisions) in evaluating different mitigation.

PG&E is an active participant in the Commission’s RBDF OIR which was initiated to
build upon the requirements for the utility risk assessment and mitigation framework
adopted in the S-MAP.93 As of December 2022, the Commission had issued three
Final Decisions which:

93 R.20-07-013.
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o Adopted safety and operational metrics, modified transparency guidelines,
approved minor technical clarifications to the RBDF adopted in D.18-12-014 and

adopted a revised S-MAP lexicon.94

« Defined certain reporting requirements for the Risk Spending Accountability
Reports, updated certain RAMP requirements, and eliminated certain gas safety

reporting requirements.95

« Replaced the MAVF with a cost-benefit approach that includes standardized dollar
valuations for consequences from risk events; required the IOUs to implement the
modified RDF to assess and rank risks and mitigations in their RAMP and GRC
filings starting with PG&E’s 2024 RAMP, and directed the I0Us to undertake

environmental and social justice pilots in the next RAMP filing.96

PG&E will comply with the requirements from the final decisions in this proceeding.
However, given the timing of this rulemaking, the risk analysis and mitigation selection
described in this WMP are more closely aligned to the requirements set forth in the
S-MAP Settlement Agreement. Below we describe the different requirements from the
S-MAP Settlement Agreement related to identifying and evaluating mitigations and how
PG&E incorporates each of these requirements into our processes. This discussion
only focuses on pertinent rows from the S-MAP Decision.

S-MAP Requirement: Rows 15-25 of the S-MAP Settlement Agreement describe the
process that utilities will follow for developing the risk bow-tie (Row 15), calculating
pre-mitigation and post-mitigation scores, and measuring risk reduction provided by a
mitigation (Rows 16-24), and calculating Risk Spend Efficiency (RSE) scores (Row 25).

PG&E’s Action(s) to Comply with the S-MAP Requirement: PG&E complied with the
S-MAP Settlement Agreement requirements in our 2020 RAMP Report.97 The
Commission reviewed our RAMP Report and found that PG&E complied with the
procedures adopted in the S-MAP Settlement Agreement.98 In the following section we
describe in more detail how we complied with Rows 15-25 of the S-MAP to develop
mitigation initiatives in the 2023 GRC (where relevant) and in this WMP submission.

S-MAP Requirement: Row 15 of the S-MAP Settlement Agreement requires the utility
to include a bow-tie illustration for each RAMP risk and to identify which element(s) of
the associated bow tie a mitigation will address.

PG&E’s Action(s) to Comply with the S-MAP Requirement: In Section 7.1.4.2 below we
describe—and provide tables showing—how we develop and map mitigation initiatives
to address the individual risk drivers (left side of the bow-tie) and risk consequences

94 D.21-11-009, Decision Addressing Phase |, Track 1 and 2 Issues.
95 D.22-10-002, Decision Addressing Phase |, Tracks 3 and 4 Issues.

96 D.22-12-027, Phase Il Decision Adopting Modifications to the Risk-Based Decision-Making
Framework Adopted in D.18-12-014 and Directing Environmental and Social Justice Pilots.

97 Application (A.) 20-06-012, Chapter 3, Risk Modeling and RSE.
98 D.22-03-008, Conclusions of Law 4.
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(right side of the bow-tie) for our distribution and transmission wildfire risks and to
reduce the effects of PSPS on our customers. We included transmission and

distribution wildfire risk bow-tie illustrations in the 2022 WMP.99

S-MAP Requirement: Rows 16-24 of the S-MAP Settlement Agreement describe the
methods for calculating pre-mitigation and post-mitigation risk scores and for measuring
risk reduction provided by a mitigation at the tranche level using the MAVF.

PG&E’s Action(s) to Comply with the S-MAP Requirement: In the 2020 RAMP Report,
and again in the 2023 GRC, PG&E provided the pre- and post-mitigation risk scores for
the distribution wildfire risk. In the 2023 GRC, we reported that the pre-mitigation risk

distribution wildfire score was 23,220 and the post-mitigation risk score was 5,449.100

The suite of mitigations discussed in the WMP are similar to the mitigations forecast in
the GRC. The risk modeling workpapers provided in the GRC101 include the
tranche-level pre and post-mitigation risk scores for the distribution wildfire risk (GRC
and WMP).

S-MAP Requirement: Row 26 of the S-MAP Settlement Agreement requires that the
utility provide a ranking of all RAMP mitigations in its GRC. In the RAMP and the GRC
the utility will clearly and transparently explain its rationale for selecting mitigations for
each risk and for its selection of its overall portfolio of mitigations. The utility is not
bound to select its mitigation strategy based solely on RSE ranking. Mitigation selection
can be influenced by other factors and the utility will explain whether and how any such
factors affected the utility’s mitigation selections.

PG&E’s Action(s) to Comply with the S-MAP Requirement: In the 2023 GRC, PG&E
provided a table that included RSE scores for each distribution wildfire mitigation,

including PSPS impact reduction initiatives.102 In GRC testimony, we provide
narratives describing each forecast mitigation and our rationale for including it in our

mitigation portfolio.103

In Section 8 of this WMP, we provide detailed information about all our distribution and
transmission wildfire mitigation initiatives and the risks that they reduce. In Section 9 of
this WMP we provide detailed information about our PSPS program and how we use
PSPS to mitigate the consequences of wildfire risk.

99 PG&E’s 2022 Wildfire Mitigation Plan, OEIS Docket #2022-WMP - Final Revision Notice
Responses (July 26, 2022) p. 78, Figure 4.2-1 and p. 79, Figure 4.2-2 and Figure 4.2-3.

100 A.21-06-021, Exhibit (PG&E-4), p. 3-23, lines 1-14.

101 A.21-06-021, Exhibit (PG&E-15), Chapter 1, Risk Modeling Workpapers Cover Sheet,
Workpapers 1-7, referencing a Zip File on PG&E’s website containing the public
workpapers.

102 A 21-06-021, Exhibit (PG&E-4), pp. 3-39 to 3-30, Table 3-4.
103 A.21-06-021, Exhibit (PG&E-4), Chapters 4.0-4.6, Wildfire Risk Mitigations.
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S-MAP Requirement: Row 29 of the S-MAP Settlement Agreement requires that inputs
and computations associated with the MAVF risk modeling must be clearly specified,
mathematically correct and logically sound.

PG&E’s Action(s) to Comply with the S-MAP Requirement: In the 2023 GRC, PG&E
provided risk modeling workpapers that include the inputs and computations for our
distribution wildfire MAVF.

S-MAP Requirement: Row 30 of the S-MAP Settlement Agreement requires the utility
to identify critical parameters and assumptions made in performing its risk analysis and
explain why such parameters are critical. The utility will be prepared to complete a
sensitivity analysis of its results when requested.

PG&E’s Action(s) to Comply with the S-MAP Requirement: PG&E's risk modeling
workpapers include the parameters and assumptions relied upon in performing risk
analysis. Inthe 2023 GRC, PG&E performed sensitivity analyses as requested. For
example, PG&E re-calculated RSEs by changing the weight of different attributes in the
MAVF and changing the scaling function from a non-linear to a linear function.

In Section 7.1.4.2 below, PG&E describes how we evaluate and select mitigation
initiatives for each risk based on the risk prioritization described in Section 7.1.3 above.

While the requirements of S-MAP defined by CPUC are applicable only to Distribution,
we follow a similar risk assessment and mitigation identification and evaluation process
for our Transmission system.
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7.1.4.2 Mitigation Initiative Prioritization

After identifying and characterizing the mitigation options, the electrical corporation must
analyze the options to determine which will reduce risk the most, given limitations and
constraints (e.g., resources available for mitigation initiatives). To the greatest extent
practicable, the electrical corporation must make these determinations using its existing
framework of project prioritization. The electrical corporation must strive to optimize its
resources for maximum risk reduction.

The electrical corporation should seek the best integrated portfolio of mitigation
initiatives to meet performance objectives. Objectives may be based on quantified risk
assessment results (see Section 6) or other values prioritized by the electrical
corporation or broader stakeholder groups (e.g., environmental protection, public
perception, resilience, cost). At a minimum, the electrical corporation must do the
following:

« Evaluate its potential mitigation initiatives. This evaluation will yield a prioritized list
of initiatives. The objective is for the electrical corporation to identify the preferable
initiatives for specific geographical areas. (Comparable to 2018 S-MAP Settlement
Agreement, rows 12, 26, and 29.)

« Identify the best mitigation initiatives for all geographical areas create a portfolio of
projects expected to provide maximal benefits within known limitations and
constraints. (Comparable to 2018 S-MAP Settlement Agreement, rows 12, 26,
and 29.)

o Explain how the electrical corporation is optimizing its resources to maximize risk
reduction. Describe how the proposed initiatives are an efficient use of electrical
corporation resources and focus on achieving the greatest risk reduction with the
most efficient use of funds and workforce resources.

This process is expected to be iterative due to the competing nature of performance
objectives and their complex interrelationships.

The electrical corporation must describe how it prioritizes mitigation initiatives to reduce
both wildfire and PSPS risk. This discussion must include the following:

e A high-level schematic showing the procedures and evaluation criteria used to
evaluate potential mitigation initiatives. At a minimum, the schematic must
demonstrate the roles of quantitative risk assessment, resource allocation,
evaluation of other performance objectives (e.g., cost, timing) identified by the
electrical corporation, and SME judgment. Where specific local factors, which vary
across the service territory, are considered in the decision-making process (e.g., the
primary risk driver in a region is legacy equipment), they must be indicated in the
schematic. The detail must be sufficiently specific to understand why those local
conditions are part of the decision process (i.e., there should not be simply one box
in the schematic that is labeled “ocal conditions,” which is then connected to the
rest of the process).
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e« Summary description (no more than five pages) of the procedures, and evaluation
criteria for prioritizing, mitigation initiatives, including the three minimum
requirements listed above in this section.

Figure PG&E-7.1.4-1A below is a schematic describing PG&E’s process for identifying
risk drivers, developing mitigation programs aligned to those drivers, evaluating and
adjusting program scope and execution plans, balancing the overall investment
portfolio, and conducting execution work analysis. This schematic describes iterative
procedures and criteria we employ for selecting and balancing our mitigation portfolio.
We describe this process in the section below.

FIGURE PG&E-7.1.4-1A:
DEVELOPING THE BALANCED MITIGATION PORTFOLIO

Identify Key Risk
Drivers from Bow-
Tie

Develop
Mitigation
Initiatives

Conduct Work
Execution Analysis

Investment
Planning Balances
Portfolio

Map Mitigations
to Risk Drivers

Adjust Program
Scope and
Develop Workplan

Aligning to the Commission’s Risk-Based Decision-Making Framework

PG&E’s mitigation selection and evalulation process is aligned to the Commission’s
RBDF for energy utilities to consider how qualitiative safey, reliability, and security
issues can be connected to the quantitative decisions in a GRC, in which the utilities
request funding for such activities.104 The S-MAP is the initial phase of the Risk Based
Decision Making Framework that is intended to: “(1) allow parties to understand the
models the utilities propose to use to prioriti e ... pr ojects ... to miti ate ris s; and

(2) allow the Commission to establish standards and requirements for those

104 p.14-12-025, pp. 54-55, Ordering Paragraph 1.
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models.”105 The SMAP Settlement Agreement106 establishes the “minimum required
steps for large Utilities to take to analyze risk and mitigations for the RAMP and
GRC.”107 We described how we comply with the S-MAP Settlement Agreement in
Section 7.1.4.1 above.

To develop our proposed list of mitigations, PG&E starts with the bow-tie illustration
required by Step 15 of the S-MAP Settlement Agreement. The bow-ties for
system-wide and distribution wildfire risk were included in PG&E’s 2023 GRC108 and
the bow-ties for system-wide, distribution and transmission wildfire risk were included in
PG&E’s 2022 WMP.109 The distribution wildfire bow-tie was also included in the 2020
RAMP (p. 10-8, Figure 10-2). While PG&E did not produce a PSPS bow-tie for the
2023 GRC or 2022 WMP, PG&E models PSPS and considers programs to mitigate the
consequences of PSPS as part of its mitigation analysis.

Wildfire risk was, and remains, PG&E’s top risk. Since the GRC is a CPUC
jurisdictional proceeding, only distribution mitigations are considered in the RAMP. For
the WMP, PG&E addresses both our distribution and tranmission risks. Therefore, when
evaluating mitigation initiatives for the WMP, PG&E includes both distribution and
transmission wildfire risk.

At the time PG&E filed our 2020 RAMP Report, PSPS was considered a wildfire
mitigation. Just before we filed our 2023 GRC, the Commission ordered PG&E to
provide testimony in the GRC concerning updated risk analysis of the estimated
consequences of initiating PSPS events and that the testimony must contain analysis
and discussion of the consequences of PSPS for customers and how PG&E analyzes

those consequences.110 PG&E complied with the Commission’s ruling in our opening
GRC testimony.111

The 2023 WMP time period, 2023-2025, generally overlaps with PG&E’s 2023 GRC.
The GRC will fund work from 2023 through 2026. Our evaluation and selection of a
mitigation portfolio considers both the longer-term GRC/WMP periods as well as an
annual re-evaluation that looks at work completed to date, evolving risk analysis,
changing risk conditions, the introduction of new technology, and new information about
the effectiveness of new or existing programs.

105 p.18-12-014, p. 5.

106 The S-MAP Settlement Agreement was adopted with modifications in D.18-12-014 as part
of the S-MAP proceeding.

107 p.18-12-014, p. 10.
108 A 21-06-021, Exhibit (PG&E-4), p. 3-24, Figure 3-2 and Figure 3-3.

109 pG&E’s 2022 WMP, OEIS Docket #2022-WMP — Final Revision Notice Responses
(July 26, 2022) p. 78, Figure 4.2-1 and p. 79, Figure 4.2-2 and Figure 4.2-3.

110 A .21-06-021, ALJ Lirag E-Mail Ruling Denying Joint Motion by Cal Advocates and FEITA
(June 3, 2021).

111 A.21-06-021, Exhibit (PG&E-4), p. 3-33, line 12 to p.3-37, line 9.
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Developing Mitigation Initiatives

PG&E focuses on three key elements in developing our wildfire mitigation portfolio:

1) Identifying and selecting mitigation intiatives based on the greatest amount of risk
reduction;

2) Considering geographic specific limitations and other constraints to develop a
balanced portfolio of mitigations; and

3) Optimizing resources to maxmize risk reduction across the system.

We begin developing our list of proposed mitigations by analyzing risk events, risk
drivers, and consequences. We first analyze the risk drivers on the left side of the risk
bow-tie and the risk consequences on the right side of the bow-tie and then identify
existing programs or develop new programs to eliminate or minimize each risk, by
driver, and each of the potential consequences.

PG&E’s wildfire mitigations are divided into three categories: Comprehensive
Monitoring and Data Collection; Operational Mitigations; and System Resilience. These
categories are broadly defined below:

« Comprehensive Monitoring and Data Collection: Programs designed to provide
insight into the changing environmental hazards around our assets and the
condition of our equipment. Comprehensive Monitoring and Data Collection
programs provide continuous monitoring capability. We use information from our
comprehensive monitoring data collection programs to decide what mitigations to
deploy, and where and when to deploy them. For example, PG&E’s weather
stations are relied on to monitor wind speeds, wind gusts and relative humidity.
Readings from stations are evaluated in real-time to support decision-making
regarding whether to implement PSPS.

o Operational Mitigations: Programs that provide on-going risk reduction and
influence how we manage the environment around the electric grid. Operational
Mitigations are generally short cycle initiatives that can be deployed quickly.
Operational mitigations include initiatives we undertake to support customers
before, during, and after wildfire events. For example, we perform maintenance and
repair activities on our equipment to ensure that the equipment is properly installed
and maintained to prevent operational failures and reduce system risk, including
ignition risk. EPSS and PSPS are also examples of operational mitigations.

« System Resilience: Mitigations designed to reduce ignition risk by changing how
PG&E'’s grid is constructed and operated. For example, when we identify
deterioration in our distribution poles, they are remediated through replacement or
reinforcement, which reduces the risk of ignition. Moving overhead lines
underground is another example of system resilience.

Table PG&E-7.1.4-1 below shows the wildfire risk drivers and examples of the key
programs PG&E identified to address them. Table PG&E-7.1.4-2 shows the wildfire
consequences and the programs we use to address them. The tables are not
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exhaustive. A complete list of mitigations PG&E is implementing during the period
covered by this WMP is provided in Section 7.2.1 below.

TABLE PG&E-7.1.4-1:
MAPPING MITIGATION INITIATIVES TO WILDFIRE RISK DRIVER - MITIGATIONS DESIGNED TO
REDUCE FREQUENCY OF RISK EVENTS

Mitigation Initiatives®

Operational Mitigations Resilience Mitigations
Risk Driver 1 2 3 4 5 6 7 8 9
Vegetation Contact X X X X X X X
Equipment/Facility X X X X X X X X X
Failure
Contact from Object X X X X X X X X
Wire to Wire Contact X X X X X X
Unknown X X X X X X X X
Other X X X X X
Utility/Work Operation X X X X
Vandalism/Theft X X X X X
Contamination X X X X X X
CC — Seismic Scenario X X X X

Note: Comprehensive Monitoring and Data Collection mitigations are not included in
Table PG&E-7.1.4-1 because they are foundational mitigations.

(a) Key Mitigation Programs:
Operational Mitigations

. PSPS;

. EPSS;

. VM Programs;

. Partial Voltage Detection;

. QEW On Site Standard; and

. Downed Conductor Detection (DCD) Devices;

Resilience Mitigations:

7. Undergrounding;

8. Overhead Hardening; and

9. Breakaway Connectors.

oA wWwN
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TABLE PG&E-7.1.4-2:

MAPPING MITIGATION INITIATIVES TO WILDFIRE OUTCOMES - MITIGATIONS DESIGNED TO
REDUCE RISK EVENT CONSEQUENCES

Mitigation Initiatives
Safety
Substation Infrastructure
Pole Defensible Protection

Outcome Clearing Space Team
RFW Catastrophic Fires X X X
RFW Destructive Fires X X X
Non-RFW Catastrophic Fires X X X
Non-RFW Destructive Fires X X X
Non-RFW Small Fires X X X
Non-RFW Large Fires X X X
Seismic-RFW Catastrophic Fires X X X
RFW Large Fires X X X
RFW Small Fires X X X
Seismic Non-RFW Catastrophic Fires X X X

In addition to developing mitigations that map to individual risk drivers, PG&E also
considers the impact mitigation initiatives will have at the cross-driver level. Because
cross-driver initiatives mitigate multiple risk drivers, the effectiveness of the program is
generally higher. As such, we consider tradeoffs between driver specific mitigations like
VM against cross-driver mitigations like EPSS.

Table PG&E-7.1.4-3 below is an example of the relationships among risk drivers,

initiatives that mitigate one risk driver, and initiatives that mitigate multiple risk drivers.

TABLE PG&E-7.1.4-3:

MAPPING RISK DRIVERS, INITIATIVES AND CROSS DRIVERS

Driver

Initiative

Cross-Driver Initiative & Situational
Awareness

Vegetation

Routine VM, VM for Operational
Mitigations, Focused Tree Inspections
(AOC)

Equipment Failure

Inspections, Maintenance, Surge
Arrester, Expulsion Fuse

Replacements

Situational Awareness: EPSS, PSPS,
DCD, Hazard Awareness and Warning
Center (HAWC)

Grid Hardening: System Hardening
Overhead, System Hardening
Underground, Remote Grids
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Balancing the Mitigation Portfolio

Risk identification and assessment is a continuous process. We evaluate and
re-evaluate our risks and the most effective ways to address them. Given the dynamic
environment, we regularly monitor the effectiveness of our existing programs. On an
annual basis we add new programs, revise the scope of existing programs, and
eliminate programs that are no longer as effective. Operational mitigations are adjusted
on a more frequent basis.

Optimizing the portfolio consists of analyzing and balancing multiple factors such as risk
reduction values, geographic considerations, feasibility constraints, available resources,
regulatory requirements, and other commitments. This analysis is consistent with the
requirements listed in Row 26 of the S-MAP Settlement Agreement requiring that we:
clearly explain our rationale for selecting mitigations for each risk; explain how we
selected our overall portfolio of mitigations; and that we are not bound to select our
mitigation strategy based solely on RSE ranking but can consider other factors.

The type of mitigation tradeoff and effectiveness analysis we conduct informed PG&E’s
decision to transition away from the Enhanced Vegetation Management (EVM)
program. While EVM was successful in mitigating vegetation risk in the HFTD, we
determined that EPSS, along with routine VM, was more effective at reducing risk and
was less resource intensive.

In balancing our mitigation portfolio, we also take into consideration local geography
such as water crossings, gradient, and the types and density of local vegetation. PG&E
considers other unique local factors such as fire history, ingress/egress, and community
risk factors. We provide local geographic information about our undergrounding
projects in ACI PG&E-22-16. ACI PG&E-22-16 includes project coordinates (latitude
and longitude) for our planned undergrounding work. PG&E also makes local
information about undergrounding projects widely available to our communities. The
PG&E.com website112 includes county-by-county maps that show the areas where we
are prioritizing undergrounding in 2022 and 2023 to have the greatest impact on
reducing wildfire risk.

As we evaluate where to deploy mitigations, we consider the following broad geographic
areas that are informed by our wildfire risk models.

112 2022-2023 County Work Area Maps (pge.com).
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Distribution

e« Geographic Area 1: The top risk areas based on wildfire risk models
(HFTD/HFRA);113

e Geographic Area 2: The remaining risk areas based on wildfire risk models
(remaining HFTD/HFRA areas); and

e Geographic Area 3: Non-HFTD/HFRA.
Transmission

e Geographic Area 1: HFTD/HFRA; and

e Geographic Area 2: Non-HFTD/HFRA.

Table PG&E-7.1.4-4 below identifies key mitigations by Geographic Area for Distribution
and Table PG&E-7.1.4-5 below identifies key mitigations PG&E considers by
Geographic Area for Transmission.

113 Because different programs have different views of top risk areas, Table PG&E-7.1.4-1
e 0 r ea souta“topris area” ithin the HFTD HFRA h ere PG&E i focus our efforts
for certain programs during the WMP cycle.

-252-



-€G¢-

TABLE PG&E-7.1.4-4:
PRIORITIZED LIST OF MITIGATIONS BY GEOGRAPHIC AREA - DISTRIBUTION

Mitigation

Geographic Area 1:
Top Risk Areas
based on Wildfire
Risk Models
(HFTD/HFRA)

Geographic Area 2:
Remaining Risk
Areas based on

Wildfire Risk
Models
(HFTD/HFRA)

Geographic Area 3:
Non-HFTD/HFRA

Comprehensive Monitoring and Data Collection

Asset Inspections

Vegetation Inspections

Weather Stations

Wildfire Cameras

Fire Detection and Alerting System

XX X X [X

X X [X X X

XX X X [X

Operational Mitigations

Enhanced Powerline Safety Settings

Equipment Maintenance and Repair

Pole Clearing

Vegetation Management for Operational Mitigations

Substation Defensible Space

Public Safety Power Shut-off

XX X X [X (X

X X X [X [X X

XX X [X (X

System Resilience Mitigations

Undergrounding

Covered Conductor

Distribution Pole Replacement and Reinforcement

Distribution Line Removal

HFTD/HFRA Open Tag Reduction - Distribution

Tree Removal Inventory

XX X [X X (X

X X [X X X
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TABLE PG&E-7.1.4-5:
PRIORITIZED LIST OF MITIGATIONS BY GEOGRAPHIC AREA — TRANSMISSION

Mitigation

Geographic Area 1:
HFTD/HFRA

Geographic Area 2:
Non-HFTD/HFRA

Comprehensive Monitoring and Data Collection

Asset Inspections

Vegetation Inspections

Weather Stations

Wildfire Cameras

Fire Detection and Alerting System

X X [X X [X

XX X X [X

Operational Mitigations

Enhanced Powerline Safety Settings

Equipment Maintenance and Repair

Pole Clearing

Substation Defensible Space

Transmission Integrated Vegetation Management

Public Safety Power Shut-off

X O [X X X [X [X

XX X [X X [X

System Resilience Mitigations

Transmission Pole Replacement and Reinforcement

Transmission Conductor Replacement

Transmission Line Removal

HFTD/HFRA Open Tag Reduction — Transmission

X [X [X [X




In Section 7.2.1 below we introduce our portfolio of mitigations. Each of the mitigations
described in Section 7.2.1 was evaluated according to the procedures described above
and ultimately selected for inclusion in our balanced portfolio. In Section 7.2.1 we
discuss mitigations that we evaluated but chose not to pursue.

In Section 8 of this WMP we provide detailed information about all our distribution and
transmission wildfire mitigation initiatives, the risks that they reduce, and benefits of
implementing them.

In Section 9 of this WMP we provide detailed information about our PSPS Program and
how we use PSPS to mitigate the consequences of wildfire risk.

At the same time PG&E’s risk organization and program owners are developing and
evaluating the mitigation initiatives, our Investment Planning organization works within
its prescribed funding level to begin developing a balanced budget that incorporates
wildfire risk reduction work while also funding other priorities such as compliance work,
capacity, reliability, and customer work. Funding our wildfire and PSPS mitigation
portfolio, and our other priorities, depends in large part on the outcomes of our GRC
and Transmission Operator filings. The levels of funding we receive may require us to
adjust our workplans during this WMP cycle.

Along with evaluating risk reduction and considering available resources, PG&E also
conducts work execution analyses centered around evaluating the number of hours
available to execute work based on current staffing levels and the volume and type of
work considered. Work Execution also evaluates precursor and dependent work, such
as the number of project estimators needed and material availability, to support the
forecast. In addition to evaluating available resources in aggregate, PG&E also
balances regional and geographic resource availability.

Figure PG&E-7.1.4-1B is an illustration depicting how we develop our balanced
mitigation portfolio.
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FIGURE PG&E-7.1.4-1B:
DEVELOPING THE BALANCED MITIGATION PORTFOLIO
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7.1.4.3 Mitigation Initiative Scheduling

The electrical corporation must report on its schedule for implementing its portfolio of
mitigation initiatives. The electrical corporation must describe its preliminary schedules
for each initiative and its iterative processes modifying mitigation initiatives

(Section 7.1.4.1).

Mitigation initiatives may require several years to implement. For example, relocating
transmission or distribution capabilities from overhead to underground may require
substantial time and resources. Since mitigation initiatives are undertaken in high-risk
regions, the electrical corporation may need interim mitigation initiatives to mitigate risk
while working to implement long-term strategies. Some examples of interim mitigation
initiatives include more frequent inspections, fire detection and monitoring activities, and
PSPS usage. If the electrical corporation’s mitigation initiatives requires substantial
time to implement, the electrical corporation must identify and deploy interim mitigation
initiatives as described in Section 7.2.3.

In its WMP submission, the electrical corporation must provide a summary description
of the procedures it uses in developing and deploying mitigation initiatives. This
discussion must include the following:

e How the electrical corporation schedules mitigation initiatives.

e How the electrical corporation evaluates whether an interim mitigation initiative is
needed and, if so, how an interim mitigation initiative is selected (see Section 7.2.3).

e How the electrical corporation monitors its progress toward its targets within known
limitations and constraints. This should include descriptions of mechanisms for
detecting when an initiative is off track and for bringing it back on track.

« How the electrical corporation measures the effectiveness of mitigation initiatives
(e.g., tracking the number of protective equipment and device settings
de-energizations that had the potential to ignite a wildfire due to observed
damage/contact prior to re-energization). The mitigation sections of these
Guidelines (Section 8) include specific requirements for each mitigation initiative.

How the Electrical Corporation Schedules Mitigation Initiatives

Our overriding objective when scheduling mitigation initiatives is to ensure that we have
built sufficient risk mitigation into the system through Comprehensive Monitoring and
Data Collection and Operational Mitigations to keep our communities safe as we
develop our long-term resilience programs. The combination of Comprehensive
Monitoring and Data Collection programs, such as the Hazard Awareness and Warning
Center (HAWC) and wildfire cameras, and Operational Mitigations, like EPSS and VM
programs, allow us to manage wildfire risk while implementing long-term System
Resilience solutions.
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As an example, Figure PG&E-7.1.4-2 below illustrates how PG&E relies on the
combination Comprehensive Monitoring and Data Collection programs and Operational
Mitigations to manage wildfire risk while System Resilience occurs.
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FIGURE PG&E-7.1.4-2:
EXPOSURE AREAS AND EXAMPLES OF MITIGATION COVERAGE
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How the Electrical Corporation Evaluates Whether an Interim Mitigation Initiative
Is Needed and, If So, How an Interim Mitigation Initiative Is Selected

When our Comprehensive Monitoring and Data Collection initiatives indicate there is
wildfire exposure that cannot be quickly addressed through our suite of long-term
resilience initiatives, we identify interim mitigations within the Operational Mitigation
category that have the potential to be deployed quickly to address the threat.

Operational Mitigations are selected following the process described in Section 7.1.4.2
above. The list of Operational Mitigations and how we deploy different types of interim
mitigations is discussed in Section 7.2.3 below.

Figures PG&E-7.1.4-3, PG&E-7.1.4-4, and PG&E-7.1.4-5 below show approximate
dates mitigation initiatives were installed from 2020-2022 and the planned
implementation schedule for 2023-2026. The three figures combined show how we
have deployed, and will continue to deploy, our portfolio of mitigations to monitor our
systems, provide interim risk mitigation, and build more resilience into our systems.

The initiative percent complete is an estimate as of January 2023. The actual amount
of work completed will vary over time.

FIGURE PG&E-7.1.4-3:
COMPREHENSIVE MONITORING AND
DATA COLLECTION MITIGATIONS IMPLEMENTATION SCHEDULE
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Vegetation Management Defensible Space Inspections — Substation (Section 8.2.2.3)

Fire Detection and Alerting System (Section 8.3.4.1)
Distribution Fault Anticipation (DFA) Installations (Section 8.3.3)
Early Fault Detection (EFD) Installations (Section 8.3.3.1)

Line Sensor Installations (Section 8.3.3.1)
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FIGURE PG&E-7.1.4-4:
OPERATIONAL MITIGATIONS
IMPLEMENTATION SCHEDULES
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FIGURE PG&E-7.1.4-5:
SYSTEM RESILIENCE MITIGATIONS
IMPLEMENTATION SCHEDULE
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How the Electrical Corporation Monitors Its Progress Toward Its Targets Within
Known Limitations and Constraints

Teams who are responsible for executing mitigation activities hold weekly schedule
validation meetings to confirm that work is meeting the approved program schedule.
These meetings provide the forum for stakeholders to provide status updates,
communicate changes to schedules and to collaborate to resolve any issues and risks
to schedules. Leaders follow the lean performance system and hold daily, weekly, and
monthly operating reviews to assess performance against the overall work plan scope,
schedule, and budget. The lean operating system provides for: consistent program
monitoring through visual management that shows how we are performing against
safety, customer, delivery, and quality; operating reviews focused on identifying and
addressing issues and barriers to getting the right work done; resolving issues and
negative trends as soon as they are identified; and standardizing effective work
processes and best practices.

The Wildfire Weekly Operating Review monitors the progress of our wildfire mitigation
activities. The Wildfire Weekly Operating Review has implemented formal tracking
programs for these activities. All action items are assigned an owner and due date. We
hold a weekly meeting to track the status of items coming out of the WGRSC meetings
that are due within the coming 30 days or that are past due. A list of open action items
and the status of each are included in the WGRSC meeting materials. Once action
items are complete, the WGRSC voting members receive an email confirming
completion.
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PG&E also monitors WMP progress at the board level. We provide a monthly update to
PG&E board members through the board portal. At each quarterly board meeting we
provide an update to the Safety and Nuclear Oversight (SNO) committee. SNO
committee members are also occasionally invited to attend WGRSC meetings.

How the Electrical Corporation Measures the Effectiveness of Mitigation
Initiatives

PG&E uses performance metrics (outcome-based metrics) to measure the effectiveness
of our wildfire initiatives. Performance metrics are aligned to two goals.

e Goal 1 — Reduce ignitions in the HFTD and HFRA. Ignition reduction cannot
necessarily be attributed to a single mitigation, so we evaluate ignition reduction at
the portfolio level.

e Goal 2 — Reduce customer impacts from EPSS and PSPS.

For example, to determine EPSS ignition reductions, PG&E calculates ignition reduction
from EPSS based on the following: CPUC Reportable Facility Ignitions in HFTDs on
primary distribution conductor on an EPSS enabled zone as compared to the annual
average of ignitions during the 2018-20 time period, weather-normalized to when EPSS
would have been enabled. Further detail regarding the effectiveness of the EPSS
program can be found in Section 8.1.8.1.

In Sections 8 and 9 we provide the performance metrics we use to evaluate the
effectiveness of our mitigations in reducing wildfire and PSPS risk.
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7.2 Wildfire Mitigation Strategy

Each electrical corporation must provide an overview of its proposed wildfire mitigation
strategies based on the evaluation process identified in Section 7.1.

7.2.1 Overview of Mitigation Initiatives and Activities

The electrical corporation must provide a high-level summary of the portfolio of
mitigation initiatives across its service territory. In addition, the electrical corporation
must describe its reasoning for the proposed portfolio of mitigation initiatives and why it
did not select other potential mitigation initiatives.

Additionally, for each mitigation initiative category, the electrical corporation must
provide the following:

e A high-level overview of the selected mitigation initiatives;

e An implementation plan, including its schedule and how progress will be monitored;
and

« How the need for any interim mitigation initiatives was determined and how interim
mitigation initiatives were selected (see Section 7.2.3).

Table 7-3 provides an example of a summary list of mitigation initiative.

In this section we provide a brief overview of our wildfire mitigation initiatives by
category included in our WMP. We also provide a reference to the section in this WMP
where they are described in more detail. We described how we determine the need for
the mitigations included in the portfolio in Section 7.1.4, and how we monitor the
mitigations more specifically in Section 7.1.4.3 above.

PG&E’s mitigations are generally divided into three categories—Comprehensive
Monitoring and Data Collection, Operational Mitigations, and System Resilience—that
are broadly defined as:

« Comprehensive Monitoring and Data Collection: Programs designed to provide
insight into the condition of PG&E’s equipment and the environment;

o Operational Mitigations: Programs designed to manage system risk; and

o System Resilience: Mitigations designed to reduce ignition risk by changing how
PG&E’s grid is constructed and operated.

Below is a brief overview of the mitigation initiatives contained in our plan that fall into
each of these three categories, as well as mitigation initiatives considered but ultimately
not chosen for implementation as part of this Plan. In the overview, we also identify
which mitigation initiatives are related to specific targets and objectives that we will be
reporting throughout the year to Energy Safety.
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Not every program associated with a target or objective is introduced in Section 7.2.1.
For example, Target GM-01 is aligned to Asset Inspections — Quality Assurance.
Because quality assurance is not a mitigation initiative but is instead a program to
improve the Asset Inspections initiative, the Asset Inspections — Quality Assurance
program is not listed in the Section 7.2.1 overview. The Asset Inspections program
itself is introduced in Section 7.2.1.

Following the overview, Tables 7-3-1 and 7-3-2 list all our current Objectives and
Targets for the next ten years.

Comprehensive Monitoring and Data Collection

Detailed Asset Inspections Transmission — Ground (See Section 8.1.3.1)

Transmission overhead assets in a HFTD and/or a HFRA are inspected in accordance
with the Electric Transmission Preventive Maintenance and/or the Failure Mode and
Effects Analysis. These inspections seek to proactively identify pending failures of
asset components, which could create a fire ignition. Inspection methodologies include
ground, climbing, aerial, infrared (IR), intrusive pole inspection, patrols, switch function
tests and pilot inspections. This initiative is aligned to Targets Al-02, Al-04, Al-05, and
Al-06 and Objective GM-01.

Detailed Asset Inspections — Distribution (See Section 8.1.3.2)

Distribution overhead assets in HFTD and HFRA are inspected in accordance with the
Electric Distribution Preventive Maintenance (EDPM) Manual. PG&E’s methods of
inspection include detailed ground inspections, ground patrols, IR inspections, intrusive
pole inspections, and Light Detection and Ranging (LiDAR) assessments. All
inspections seek to proactively identify pending failures of asset components, which
could lead to an ignition. This initiative is aligned to Target Al-07 and Objectives GH-03,
GM-01 and AI-01.

Intrusive Pole Inspections — Distribution (See Section 8.1.3.2.3)

Intrusive pole inspections, also called Pole Test and Treat, are a way to evaluate
in-service wood poles and are conducted on an approximate 10-year cycle for early
detection of deterioration. These inspections can be effective in identifying wood poles
that need to be replaced before a pole failure, which could result in an ignition event.

Aerial Inspections — Distribution (See Section 8.1.3.2.7)

PG&E plans on conducting Pole Top Drone Inspections during which we will capture
approximately 3 to 10 photos of the PG&E structures covering mainly the top 1/3 of the
structure. This type of aerial inspection will be focused on eliminating ignition risk from
PG&E structures by conducting inspections more quickly. This initiative is aligned to
Objective Al-03.

Asset Inspections — Substation (See Section 8.1.3.3.1)

The substation supplemental inspection program is a comprehensive inspection of all
the assets located inside substations located within HFTD and HFRA areas. These
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inspections are designed to identify equipment issues and damage that may adversely
impact reliable operations and/or pose a wildfire ignition risk. The supplemental
inspection program includes drone-based aerial inspections, ground-based visual
inspections, and IR inspections. Substation inspections include transmission,
distribution, and hydro generation substations. This initiative is aligned to Targets
Al-08, Al-09, and AI-10.

Vegetation Management Inspections — Routine Transmission (See Section 8.2.2.1.1)

Trees or other vegetation that make contact or cross within flash-over distance of high
voltage transmission lines can cause phase-to-phase or phase-to-ground electrical
arcing, fire ignition, or local, regional, or cascading, grid-level service interruption.
PG&E’s transmission VM program consists of several different methods for inspecting
vegetation in proximity to transmission lines. This initiative is aligned to Objectives
VM-09, VM-10 and VM-12.

LiDAR Routine Inspections — Transmission (See Section 8.2.2.1.1)

The Routine North American Electric Reliability Corporation (NERC) Program includes
LiDAR inspection, visual verification of findings, and mitigation of vegetation
encroachments on approximately 6,800 miles of transmission lines designated by
NERC as critical. The Non-Routine NERC Program includes LiDAR inspection, visual
verification of findings, and mitigation of vegetation encroachments as well as other
vegetation conditions on approximately 11,400 miles of transmission lines not
designated as critical by NERC. This initiative is aligned to Target VM-01.

Vegetation Management Inspections — Transmission Tree Morality, Second Patrol
(See Section 8.2.2.1.2)

PG&E conducts a Second Patrol aerial LIDAR inspection in the HFTD areas of our
system at the height of the vegetation growing season which coincides with the
beginning of what is historically the most active part of the California fire season. This
patrol allows PG&E to conduct a supplemental assessment of potential tree growth
following seasonal rain to reduce the potential of ignitions.

Vegetation Management Inspections — Routine Distribution (See Section 8.2.2.2.1)

Vegetation located close to electrical equipment can cause ignitions by contacting the
equipment, either catching fire or dropping a spark that could cause other vegetation to
ignite. PG&E’s distribution VM program inspects approximately 80,000 miles of
overhead distribution electric facilities on a recurring cycle and is designed to comply
with state and federal laws and regulations. This initiative is aligned to Objectives
VM-09, VM-10, and VM-12.
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Vegetation Management Inspections — Distribution, Second Patrol See
Section 8.2.2.2.2)

In accord with regulatory requirements and/or PG&E procedures, the VM Second Patrol
program performs scheduled patrols approximately six months before or after the
routine patrol on overhead primary and secondary distribution facilities. Beginning in
2023, PG&E will use the annual review of AOC, that we committed to doing in
RN_PG&E-22-09, to identify areas subject to Second Patrols.

Vegetation Management Defensible Space Inspections — Substation
(See Section 8.2.2.3.1)

PG&E assesses the area around Electric Substations in HFTD and HFRA areas to
identify potential flammable fuels and vegetation for removal to minimize the potential
for ignition spread outside of facilities and to provide improved structure defense
capability for firefighting purposes by ensuring there is a safe distance between
vegetation and critical infrastructure. Substation inspections include electric and hydro
generation substations. This initiative is aligned to Targets VM-05, VM-06, and VM-07.

Weather Stations (See Section 8.3.2.1)

PG&E’s weather stations are used year-round to monitor temperatures, wind speeds,
wind gusts and relative humidity and are exceptionally crucial during PSPS events.
Readings from stations are evaluated in real-time to support decision-making around
whether or not to implement PSPS and are used to validate conditions before the
weather all-clear is declared.

Wildfire Cameras (See Section 8.3.4.1)

Video cameras allow fast and accurate detection or confirmation of wildfires, which can
help operators assess the scope of resource response needed. This initiative is aligned
to Objective SA-01.

Fire Detection and Alerting System (See Section 8.3.4.1)

Early fire detection systems, including satellite IR imaging, high-definition video, and
land-based IR cameras, are located throughout the entire PG&E service territory
including identified HFTD areas.

Distribution Fault Anticipation Installations (See Section 8.3.3.1)

Distribution Fault Anticipation (DFA) are substation-based devices measuring volts,
amps, and arcing conditions. They provide detection and assistance in locating faults,
abnormal power flow events, and categorization of events. This initiative is aligned to
Objective SA-03.

Early Fault Detection Installations (See Section 8.3.3.1)

Early Fault Detection sensors are a sophisticated technology that listens for the RF
signal that is generated by partial discharge arcing on AC circuits and uses precision
time measurement of events to locate the source along the conductors. EFDs provide
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early detection of failing equipment and have the potential to detect vegetation
encroachment. This initiative is aligned to Objective SA-03.

Line Sensor — Installations (See Section 8.3.3.1)

Line Sensors provide detection and assistance in locating faults. This initiative is aligned
to Target SA-02.

Operational Mitigations

Temporary Distribution Microgrids (See Section 8.1.2.7.2) (Interim Mitigation

Group 2)114

PG&E’s temporary distribution microgrids are designed to reduce the number of
customers impacted by PSPS events and support community resilience by powering a
cluster of shared resources (e.g., commercial corridors and critical facilities within the
energized zones) so that those resources can continue serving surrounding residents
during PSPS events.

Community Microgrid Enablement Program and Microgrid Incentive Program
(See Section 8.1.2.7.3) (Interim Mitigation Group 2)

PG&E introduced the Community Microgrid Enablement Program (CMEP) as part of our
proposal to address PSPS mitigation and support energy resilience for our customers
and communities. CMEP’s approach is to empower communities directly through a
combination of technical and financial assistance, as well as through development of
the tariffs and agreements necessary to facilitate multi-customer microgrids. Microgrid
Incentive Program (MIP) is intended to fund clean community microgrids, with a focus
on disadvantaged and vulnerable populations impacted by grid outages.

Downed Conductor Detection (See Section 8.1.2.10.1) (Interim Mitigation Group 3)

High impedance faults are conditions where line-to-ground faults (i.e., downed
conductor) do not draw a large enough fault current (a function of contact resistance to
ground) that a protective device can reliably sense and trip the circuit offline. These
situations can create a potential ignition source. DCD technology can improve the ability
to detect and isolate high impedance faults before an ignition can occur. This initiative is
aligned to Target GM-06.

Equipment Maintenance and Repair (See Section 8.1.4) (Interim Mitigation Group 2)

PG&E performs maintenance and repair activities on our equipment to ensure that the
equipment is properly installed and maintained to prevent operational failures and
reduce system risk, including ignition risk.

114 pG&E divides our Operational Mitigations into three Interim Mitigation groups as described
in Section 7.2.3 below.
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Enhanced Powerline Safety Settings (See Section 8.1.8.1.1) (Interim Mitigation

Group 3)

Enabling EPSS distribution and transmission line protection devices reduces the time it
takes for line protective devices such as circuit breakers and line reclosers (LR) to
de-energize a powerline when a fault occurs. This more rapid response can prevent
potential wildfire ignitions. This initiative is aligned to Objective GM-07.

Partial Voltage Detection (See Section 8.1.8.1) (Interim Mitigation Group 3)

PG&E has enabled single-phase and po phase SmartMeters™ to send rea -time
alarms to the Distribution Management System when they detect partial voltage
conditions (25 to 75 percent of nominal voltage), or full or partial loss of phase (in
polyphase). Detection of partial voltage conditions allows Control Center Operators to
dispatch field personnel to locations where equipment may be in a condition that
increases wildfire risk. This technology helps PG&E detect and locate a wire down
condition within minutes, instead of relying on a customer phone call or employee
assessment to provide notification of a wire down. This may reduce the amount of time
a line is energized while down (where it can cause an ignition) and allow first
responders to extinguish wire-down related ignitions more quickly if they occur.

Partial Voltage Force Out (See Section 8.1.8.1.1) (Interim Mitigation Group 3)

The Partia Vo ta e For ce Out process evera es our e tended SmartMeter™ net or

to help identify and respond to High Impendence faults. When a partial voltage (PV)
aarm indicates o Sm artMeter™ votae ont o or more SmartMeter™ devices at the
fuse level, the Distribution Control Center Operator will force out the next upstream
automatic protection device and dispatch response teams to the area of the alarm.

Safety and Infrastructure Protection Team (Section 8.1.8.3) (Interim Mitigation Group 3)

Safety and Infrastructure Protection Team (SIPT) supports resources performing work
in HFRAs. SIPT crews consist of two to three International Brotherhood of
Electrical-Workers represented employees who are trained and certified as SIPT
personnel. The SIPT crews provide standby resources for PG&E crews performing
work in high fire hazard areas, pre-treatment of PG&E assets during any ongoing fire,
fire protection to PG&E assets, and emergency medical services. SIPT crews perform
high priority fire mitigation work, protect PG&E assets, and gather critical data to help
prepare for and manage wildfire risk. SIPT crews perform both routine and emergency
work.
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Pole Clearing Program (See Section 8.2.3.1) (Interim Mitigation Group 2)

PG&E performs removal of vegetation around select transmission and distribution poles
and towers, in accordance with PRC Section 4292, to maintain a firebreak of at least

10 feet in radius (out from the pole) and 8 feet up from the ground. These requirements
apply in the state responsibility area during designated fire season. This initiative is
aligned to Target VM-02.

Utility Defensible Space (See Appendix D, ACI PG&E-22-23) (Interim Mitigation Group 2)

PG&E developed a Utility Defensible Space (UDS) program in 2021 that addresses
reduction or adjustment of lives fuels. UDS expands vegetation clearance around
certain poles to extend the firebreak. UDS is not used as extensively as pole clearing
but is based on a risk informed prioritization and has a more limited scope.

Wood Management (See Section 8.2.3.2) (Interim Mitigation Group 2)

Utility work on vegetation creates debris and wood products which, if left unmanaged,
can become fuel for wildfire. PG&E is required to reduce or adjust live fuels as they are
generated from programs developed to comply with PRC 4293, General Order 95

Rule 35 and Pub. Util. Code 8386.

Vegetation Management for Operational Mitigations (See Section 8.2.2.2.3) (Interim
Mitigation Group 3)

This program is intended to help reduce outages and potential ignitions using a risk
informed targeted plan to mitigate potential vegetation contacts based on historic
vegetation caused outages on EPSS-enabled circuits. We will initially focus on
mitigating potential vegetation contacts in circuit protection zones that have experienced
vegetation caused outages. Scope of work will be developed by using EPSS and
historical outage data and vegetation failure from the WDRM v3 risk model.
EPSS-enabled devices vegetation outages extent of condition inspections may
generate additional tree work.

Focused Tree Inspections (See Section 8.2.2.2.5) (Interim Mitigation Group 2)

PG&E is developing AOC in order to better focus VM efforts to address higher risk
areas that have experienced higher volumes of vegetation damage during PSPS
events, outages and/or ignitions. This initiative is aligned to Objectives VM-03 and
VM-11.

Substation Defensible Space (See Section 8.2.3.5) (Interim Mitigation Group 2)

In 2023, Defensible Space is defined by three primary zones of clearance: 0’ to 5’ from
energized equipment or building is referred to as Zone 0 or the “Ember — Resistant
Zone” and is intended to be void of any combustibles; 5’-30’ surrounding energized
equipment and building is called the “Clean Zone” and in most cases is clear of trees
and most vegetation; 30’-100’ is the “Reduced Fuel Zone” where vegetation is
permitted, if it is reduced or thinned and maintained.
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Transmission Integrated Vegetation Management (See Section 8.2.3.7)
(Interim Mitigation Group 2)

Integrated VM for transmission promotes desirable, stable, low-growing plant
communities that resist invasion by tall growing tree and brush species, using
appropriate, environmentally sound, and cost-effective control methods. Integrated VM
control methods include a combination of chemical, biological, cultural, mechanical,
and/or manual treatments. Integrated VM focuses on reclaimed
Transmission-Right-of-Way (ROW) corridors. ROW corridors are placed into the
Integrated VM program typically one to two years following reclamation, and periodically
reworked when regrowth threshold triggers are met or exceeded.

Emergency Response Vegetation Management (See Section 8.2.3.8) (Interim Mitigation

Group 2)

All trees identified for work by pre-inspectors are evaluated for the priority of the
required tree work. If vegetation is determined to be an immediate risk to PG&E
facilities, described as a Priority 1 Condition in the VM Priority Tag Procedure
(TD-7102P-17), the condition will be mitigated within 24 hours of identification as long
as conditions are safe for the tree crew to proceed with work.

Community Engagement (See Section 8.5) (Interim Mitigation Group 4)

PG&E hosts safety-focused community engagement events, including regional town
halls and community webinars to engage directly with customers. PG&E uses these
events to convey local wildfire safety information in advance of wildfire season and
events focusing on the impacts that wildfire safety efforts have on the community.
PG&E will also host events for specific audiences, including customers with Access and
Functional Needs, K-12 schools, in-language webinars, large commercial customers,
and for Community Based Organizations. This initiative is aligned to Objectives CO-01
and CO-03.

PSPS Event (See Section 9) (Interim Mitigation Group 3)

A PSPS event consists of the activities directly associated with PG&E’s proactive
de-energization of our electric transmission and/or distribution lines following a
determination of weather-related imminent threats to power line assets and increased
risk of catastrophic wildfire. The scope and duration of a PSPS event is based upon
PG&E’s near-term modeling of weather forecasts and vegetation fire potential. This
initiative is aligned to Targets PS-06 and PS-07 and Objectives PS-01 through PS-05.

System Resilience

Covered Conductor Installation — Distribution (See Section 8.1.2.1)

Covered conductor installation, also referred to as Overhead System Hardening,
involves the replacement of bare overhead primary (high voltage) conductor and
associated framing with conductor insulated with abrasion-resistant polyethylene
coatings (sometimes referred to as covered conductor or tree wire). Installing covered
conductor can help reduce the likelihood of faults due to line-to-line contacts,
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tree-branch contacts, and faults caused by animals. This initiative is aligned to
Target GH-01 and Objective GH-02.

10K Undergrounding (See Section 8.1.2.2)

Undergrounding consists of relocating existing high risk overhead distribution lines
underground. Undergrounding effectively eliminates the ignition risk for overhead lines
that have been placed underground. The underground alternative is considered as the
preferred mitigation when addressing PSPS impacts, ingress and egress concerns, and
tree fall-in risk. This initiative is aligned to Target GH-04.

Distribution Pole Replacements and Reinforcement (See Section 8.1.2.3)

Distribution poles are inspected and evaluated to determine whether their condition
allows them to support pole mounted equipment and safely keep energized conductors
in the air. When early deterioration is identified, the distribution poles are remediated
through replacement or reinforcement, which reduces the risk of ignition.

Transmission Pole/Tower Replacements and Reinforcements (See Section 8.1.2.4)

Maintenance, repair, life extension, and replacement of transmission structures in HFTD
areas are integral means of mitigating risk associated with wildfire.

Transmission Conductor Replacement (See Section 8.1.2.5.1)

PG&E does not have a separate program for overhead system component hardening
that specifically aligns with the updated Energy Safety definition of traditional overhead
hardening. Transmission conductor replacement projects focus on the risk associated
with transmission line conductor failure, which may lead to wildfire ignition. There are
two levels of projects for transmission conductor hardening: larger projects in the
Targeted Line Rebuild program; and smaller projects in the Dispersed Conductor
Component (Splice) Hardening and Conductor Segment Replacements. These
initiatives are aligned to Targets GH-05 and GH-06.

Remote Grid (See Section 8.1.2.7.1)

Removal of an existing overhead distribution line fully eliminates the fire risk associated
with that line. Throughout PG&E’s service territory, pockets of isolated small customer
loads are currently served via long electric distribution feeders, some of which traverse
HFTD areas and require significant annual maintenance and vegetation management.
The Remote Grid Program will remove these long feeders and serve customers from a
Remote Grid.

Distribution Protection Devices (See Section 8.1.2.8.1)

Install additional line reclosers and Fuse Savers on the highest impacted protective
zones to reduce the EPSS reliability impact. These will be installed in locations that are
within the HFRA or protect equipment within the HFRA. This initiative is aligned to
Target GH-07.
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Transmission Line Removal in HFTD (See Section 8.1.2.9.1)

PG&E investigates potentially idle transmission facilities. When these facilities are
identified and confirmed to be within an HFTD area with no operational needs, they are
prioritized for de-energization, grounding, and/or removal. This initiative is aligned to
Target GH-05.

Distribution Line Removal in HFTD (See Section 8.1.2.9.2)

PG&E investigates potentially idle distribution facilities and determines if they can be
permanently removed from service. Line removal mitigates ignition risk, specifically for
equipment and conductor.

Single Phase Reclosers (See Section 8.1.2.10.2)

A single phase recloser is a flexible, cost-effective, intelligent device which can replace
fuses and has the capability to trip all phases (i.e., open and stop power flowing through
all two or three phases if just one phase experiences a fault), reducing the risk
associated with a wire-down event, where the downed wire could remain energized due
to a back-feed condition from another phase of the circuit.

Motor Switch Operator Replacement (See Section 8.1.2.10.3)

MSO switches were initially installed on PG&E’s distribution system in mid-2019 as
sectionalizing devices with the ability to reduce the scope of PSPS events. PG&E
crews identified a risk that some MSO switches were reported to exhibit an arc flash
during operation and PG&E halted further installations of MSO switches in late 2019.
This activity replaces the MSO switches with reclosers, subsurface equipment, and
other vacuum switch equipment that is approved for current usage in HFTD. This
initiative is aligned to Target GH-09.

Surge Arrester — Removals (See Section 8.1.2.10.4)

The Non-Exempt Surge Arrester Replacement program replaces non-exempt surge
arresters with exempt surge arresters and corrects abnormal grounding issues where
necessary. Exempt surge arresters are designed to reduce the potential for release of
electrical arcs, sparks, or hot material during operation. This initiative is aligned to
Target GH-08.

Expulsion Fuse — Removal (See Section 8.1.2.10.5)

In most cases, the Expulsion Fuse Replacement Program replaces non-exempt fuses
with exempt fuses in HFTD and HFRA regions. Exempt fuses are designed to reduce
the potential for release of electrical arcs, sparks, or hot material during operation. This
initiative is aligned to Target GH-10.

Other Grid Topology Improvements to Mitigate PSPS — Distribution
(See Section 8.1.2.11.2)

Installing remotely operable SCADA sectionalizing devices and manually operated
sectionalizing devices on the distribution system supports PG&E’s ability to segment the
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distribution circuits close to designated meteorology shut-off polygons to reduce the
customer impact and the scope of PSPS events.

Avian Protection (See Section 8.1.2.12.1)

PG&E has an Avian Protection Plan that is designed to protect the avian population
from contacting electrical components in our service territory. The plan applies to both
the transmission and distribution overhead electrical facilities. Avian protection
measures may also improve system reliability, safety, and ignition risk.

Substation Animal Abatement (See Section 8.1.2.12.2)

PG&E employs a substation animal abatement program focused on mitigating
animal-related contact events within substations. This program addresses the risk
associated with an arc-flash fire or sparking caused by animal contact with energized
components that may project or propagate outside of HFTD/HFRA substations
potentially resulting in a wildfire.

HFTD and HFRA Open Tag Reduction — Transmission (See Section 8.1.7.1)

Prioritization of open work orders (notifications) based on priority levels A, E, and F
defined in the Electric Transmission Line Guidance for Setting Priority Codes Procedure
(TD-8123-103). Ignition-related notifications in HFTD and HFRA have a higher priority
than non-HFTD and non-HFRA and non-ignition-related notifications. This initiative is
aligned to Target GM-02.

HFTD and HFRA Open Tag Reduction — Distribution (See Section 8.1.7.2)

PG&E uses a risk-informed prioritization approach to address the highest risk issues on
our system. Maintenance tags generated through our inspection programs are
assigned a priority based on the potential safety impact. Open work order (tags or
notifications) prioritization uses priority levels the A, B, E, F, and H that are defined in
the Electric Distribution Preventive Maintenance Manual. This initiative is aligned to
Target GM-03 and Objectives GM-04 and GM-05.

Open Tag Reduction — Substation (See Section 8.1.7.3)

PG&E performs corrective repairs and equipment replacements identified through
maintenance and inspections of substations located in HFTD areas. This work is
intended to correct deficiencies identified to ensure that substation equipment operates
as designed and mitigates the risk of failure. Corrective work is prioritized and
completed based on equipment condition and risk of failure.

Tree Removal Inventory (See Section 8.2.2.2.4)

This is a long-term program intended to eventually work down trees that were previously
identified through EVM inspections. Under the Tree Removal Inventory Program, we
will re-inspect and evaluate the condition of previously identified trees and determine if
they should remain in the inspection program or be identified for removal. This initiative
is aligned to Target VM-04.
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Other Mitigations Considered

As described in Section 7.1.2 above, the WRGSC considers various potential
mitigations. Certain mitigations evaluated by the WRGSC are not pursued or, after an
initial pilot project, are further evaluated, but not ultimately implemented. Mitigations
that the WRGSC considered, but did not select for this WMP period, include the
following:

Rapid Earth Fault Current Limiter (See Section 8.1.8.1.3.1)

Rapid Earth Fault Current Limiter (REFCL) technology mitigates ignitions from
line-to-ground faults such as wire down or tree contacts. High-impedance,
line-to-ground faults on distribution circuits are difficult to detect with traditional
overcurrent protection and can become an ignition source.

Under EPIC 3.15, “Proactive Wires Down Mitigation Demonstration Project (Rapid Earth
Fault Current Limiter)”, PG&E initiated a REFCL demonstration project in 2018 at the
Calistoga substation. After initial positive tests, the Calistoga REFCL pilot
demonstration was stalled due to the failure of the substation REFCL equipment. In
addition, PG&E had difficulty obtaining replacement equipment from various overseas
suppliers due to supply chain issues and the ongoing Coronavirus pandemic. Thus, the
REFCL technology could not be fully evaluated beyond the initial testing. More recently,
PG&E has made progress on our REFCL pilot project including completing changes to
the substation equipment after encountering equipment failures. PG&E has performed
successful stage fault tests of the REFCL system and is in the process of reviewing the
test data to evaluate REFCL'’s wildfire risk reduction for ground faults on distribution
circuits.

While PG&E is looking at opportunities for REFCL deployments in our distribution
substations to mitigate wildfire risk and evaluating combinations of REFCL with EPSS
and other mitigations, implementing it would require significant and costly changes to
the grid. Instead of making costly changes to the grid, we are moving forward with more
cost-effective solutions such as DCD and Partial Voltage Detection.

Distribution, Transmission, and Substation: Fire Action Schemes and Technology

Distribution, Transmission, and Substation: Fire Action Schemes and Technology is a
technology developed internally at PG&E. It uses fraction of a second technologies to
detect an object (such as a falling branch) approaching an energized power line and
respond quickly to shut off power before the object impacts the line. We will complete
the in-progress installations on our transmission system and continue to evaluate its
effectiveness before implementing the program on the distribution system.

Enhanced Vegetation Management (See Section 8.2.2.2.6)

We will transition away from our EVM program after 2022. PG&E evaluated the
program’s effectiveness compared to the mitigation effectiveness provided by EPSS.
We determined that EPSS is more effective at mitigating wildfire risk at a lower cost as
shown by comparing the RSEs for the two programs: at the time we filed the 2023
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GRC, the RSE for EVM was 14.5 compared to the EPSS RSE of 105.7.115 While we
are not adding new circuit segments to the EVM program we will maintain previously
completed segments through the Routine VM program unless lines are undergrounded.

Distribution Infrared Inspections

In 2023, PG&E will be focusing on re-evaluating role of IR within PG&E’s broader
overhead inspections programs as well the standards and processes supporting the
program. We will consider the effectiveness of this technology compared to other
inspection methods and how and when it might be best deployed. Options may include
focusing the inspection to detect suspected failure modes on certain structures or
components and returning to non-HFTD areas instead of performing inspections in
HFTD on a mileage basis.

In 2023, PG&E will be deploying IR inspections on an as-needed basis to examine
areas of emerging concern. For example, we may deploy IR inspections to complete an
extent of condition evaluation for a failure that can be detected by IR.

Utility Defensible Space (See Appendix D, ACl PG&E-22-23)

In the Final Decision on PG&E’s 2022 WMP Update, Energy Safety stated that while it
believes “UDS is effective, Energy Safety does not consider this activity as a long-term
solution. Energy Safety would like to see PG&E decrease [our] UDS program over time
as [we] implement other mitigations, such as system hardening and

undergrounding.”116 PG&E is required to report on progress made to reduce the need
for the UDS program in its 2023 WMP.117

PG&E’s UDS program addresses reduction or adjustment of lives fuels by expanding
vegetation clearance around certain poles to extend the firebreak. PG&E will comply
with Energy Safety’s direction to decrease the UDS program over time and instead rely
on other mitigations.

Line Sectionalizing for PSPS

PG&E has completed our transmission and distribution PSPS line sectionalizing
programs. Because there is limited incremental benefit to install additional switches, we
are not including these mitigation initiatives in this WMP.

Tables 7-3-1 and 7-3-2: PG&E’s O jective s and Tar ets

As discussed above, we have set specific targets and objectives for our mitigation
initiatives in this WMP period (2023-2025 and e ond pursuant to Ener Safet’s
Guidelines. In Tables 7-3-1 and 7-3-2 below, we list all our objectives and targets over
the next 10 years. Our outlook will continue to change as our mitigation portfolio, risk
analysis, and emerging technology evolves over this period. We will continue to share

115 A 21-06-021, Exhibit (PG&E-4), pp. 3-39 to 3-40, Table 3-4, lines 1 and 30.
116 OEIS Docket #2022-WMP, Final Decision on PG&E’s 2022 WMP (Nov. 10, 2022) p. 118.
117 see ACI PG&E-22-23.
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updates to our Objectives and Targets in subsequent Annual WMP updates, quarterly
and annual compliance reports, as well as Change Orders requests, where applicable.

For additional context for Tables 7-3-1 and 7-3-2 below, we note the following:

1.

Reporting: Unless changed through Energy Safety’s Change Order process, PG&E
will use the Objectives and Targets in Tables 7-3-1 and 7-3-2 below for quarterly
compliance reporting including the Quarterly Data Report (QDR), Quarterly
Notification (QN), and the Annual Report on Compliance (ARC). It is also important
to note that throughout this 2023-2025 WMP, we discuss current plans for
wildfire-related activities in addition to the Objectives and Targets in these two
tables. The timing and scope of these additional activities and work may change.
We will not be reporting on these plans or activities in our QDR, QN, or ARC
because they are not Targets nor Objectives but are descriptions of plans and
activities in our 2023-2025 WMP to provide a complete picture of our mitigation
activities.

Table 7-3-1 Objective Information Summary: In Table 7-3-1, we are providing the
category for the WMP objective (Category), the objective name, the applicable
Initiative Tracking ID that correlates with the associated initiative in Section 8 or 9
(Initiative Tracking ID), a description of the objective (Objective Description), the
planned due date for the objective (Completion Date), and the location in Section 8
or 9 where the additional content required for the objectives is located (Location in
the WMP). In the associated Objective tables in Section 8 or 9 , referenced in
“Location in the WMP” field, we also provide the “Applicable Regulations, Codes,
Standards, and Best Practices”, “method of verification”, and “section and page #’
references; however, these columns are not a part of the Objective. Instead, the
controlling Objective information is in the “Objective Description” and “Completion
Date” columns.

Table 7-3-2 Target Information Summary: In Table 7-3-2, we are providing the
category for the WMP target (Category), the target name and ID (Target Name/ID),
the applicable Initiative Tracking ID that correlates with the associated initiative in
Section 8 or 9 (Initiative Tracking ID), a description of the Target for each applicable
year (2023 Target & Unit, 2024 Target & Unit, 2025 Target & Unit), and the location
in Section 8 or 9 where the additional content required for targets is located
(Location in the WMP). In the associated Target tables in Section 8 or 9 ,
referenced in “Location in the WMP” fie d, e a so provide the “% Ris | mpact”, and
the method of verification; however, these columns are not a part of the Target.
Instead, the contro in tar et information is in the “Tar et & Unit” co umns for each
respective year. Additionally, as specified in the Technical Guidelines, quarterly
targets are also specified in Section 8 for inspections and PSPS outreach. Due
dates for annual targets are calendar year end unless stated otherwise.

External Factors: All targets and objectives in the below Table 7-3-1 and

Table 7-3-2 are subject to External Factors which represent reasonable
circumstances which may impact execution against targets or objectives including,
but not limited to, physical conditions, landholder refusals, environmental delays,
customer refusals or non-contacts, permitting delays/restrictions, weather
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conditions, removed or destroyed assets, active wildfire, exceptions or exemptions
to regulatory/statutory requirements, and other safety considerations.

HFTD, HFRA, Buffer Areas: Unless stated otherwise, all initiative work described in
Table 7-3-2 involves work or audits on units or equipment located in, traversing,
energizing, or protecting units or equipment in HFTD, HFRA, or Buffer Zone areas

Utility Initiative Tracking ID: We are including Initiative Tracking IDs for each
section that has associated targets and objectives. Table 7-3-1 and Table 7-3-2
display the Tracking IDs we are implementing to tie the targets and objectives to the
narratives and initiatives in the WMP and that will also be used for reporting such as
in the QDR. For any initiative without a target or an objective we have not included
an Initiative Tracking ID.
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES

Initiative 3-Year/
Tracking 10-Year Completion Location in
WMP Category Objective Name ID Objective Description Outlook Date WMP
Grid Design, Evaluate Covered GH-02 Update the covered conductor Within 3/29/2024 (2023 data) | Section 8.1.1.1
Operations and | Conductor Effectiveness recorded effectiveness calculation 3 years 3/31/2025 Objectives,
Maintenance using 2023 and 2024 outage data on (2024 data pp. 318 to 323
the lines that have Covered
Conductors for consideration in future
system hardening workplans.
Grid Design, Evaluate and Implement | GH-03 Evaluate the output of the Phase 1 Within 12/31/2023 Section 8.1.1.1
Operations and | Covered Conductor and Phase 2 covered conductor 3 years Objectives,
Maintenance Effectiveness Impact on effectiveness study to: (1) determine pp. 318 to 323
Inspections and the impacts of the study on the
Maintenance Standards maintenance and inspections
standards for deployed covered
conductor assets; and (2) update
TD-2305M-JA02 (overhead
inspections job aid), as needed.
Grid Design, Retainment of Inspectors | Al-01 1. Develop a plan to increase Within Section 8.1.1.1
Operations and | and Internal Workforce retention over time for trained and | 3 years Objectives,
Maintenance Development qualified inspectors. pp. 318 to 323
2. Develop a plan to focus on
increasing and sustaining a 12/31/2025
consistent, year-over-year internal
workforce that builds on existing
experience and mentors new
employees for asset inspections.
Grid Design, Develop Distribution Al-03 Evaluate the continued use of aerial Within 12/31/2023 Section 8.1.1.1
Operations and | Aerial Inspections inspections for distribution overhead 3 years Objectives,

Maintenance

program

equipment.

pp. 318 to 323
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES
(CONTINUED)

Initiative 3-Year/

WMP Tracking 10-Year Completion Location in
Category Objective Name ID Objective Description Outlook Date WMP
Grid Design, Filling Asset Inventory Al-11 Populate missing age data in the Within 12/31/2025 Section 8.1.1.1

Operations and | Data Gaps Asset Re i str usin “Insta ation 3 years Objectives,
Maintenance Date” dataeementasapro to pp. 318 to 323
90 percent weighted average across

risk prioritized distribution and

transmission equipment.
Grid Design, Asset GM-01 Perform annually, year-round Within 12/31/2023 Section 8.1.1.1
Operations and | Inspections - Quality Transmission and Distribution system | 3 years 12/31/2024 Objectives,
Maintenance Assurance inspection quality assurance audits of 12/31/2025 pp. 318 to 323

“QC comp ete” ocations in HFTD

areas. Statistically valid methodology

parameters, such as a confidence

level of 95 percent and 5 percent

margin of error, will be utilized.
Grid Design, HFTD/HFRA Open Tag | GM-04 Eliminate the backlog* of open Within 12/31/2025 Section 8.1.1.1
Operations and | Reduction — Backlog distribution non-pole ignition risk tags. | 3 years Objectives,
Maintenance Elimination — 3 Year . . ' pp. 318 to 323

Plan _ Be_nqklog is def_n_1ed_as the open

ignition EC natifications known as of

January 5, 2023, and found prior to

Jan 1, 2023, in HFTD/HFRA

locations.
Grid Design, HFTD/HFRA Open Tag GM-05 Eliminate the backlog* of open Within 12/31/2029 Section 8.1.1.1
Operations and | Reduction — Backlog distribution pole ignition risk tags. 10 years Objectives,
Maintenance Elimination — 7 Year . . ' pp. 318 to 323

Plan . Ba}c_:klog is del‘.lr)ed'as the open

ignition EC notifications known as of

January 5, 2023, and found prior to

Jan 1, 2023, in HFTD/HFRA

locations.
Grid Design, Updates on EPSS GM-07 Provide annually an updated EPSS Within 2/15/2024 (For 2023 | Section 8.1.1.1
Operations and | Reliability Study reliability impact study per 3 years data) Objectives,

Maintenance

ACI| PG&E-22-32

2/15/2025 (For 2024

data)

pp. 318 to 323
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES
(CONTINUED)

WMP
Category

Objective Name

Initiative
Tracking
ID

Objective Description

3-Year/
10-Year
Outlook

Completion
Date

Location in
WMP

2/15/2026 (For 2025

data)

Vegetation
Management
and Inspection

Focused Tree Inspection
Program

VM-03

Identify the AOC by developing a
collaborative, cross-functional
team to evaluate the service
territory with electric overhead
assets and create system wide
map that includes Vegetation
Management AOCs.

Initiate a pilot program in at least
one AOC.

Fully implement AOC
cross-functional team to
implement guidelines across all
AOCs. Determine value of a
multi-year historical tree data set.

Within
3 years

1. 12/01/2023
2. 12/01/2023
3. 12/31/2025

Section 8.2.1.1

Objectives,
pp. 493 to 498

Vegetation
Management
and Inspection

Constraint Resolution
Procedural Guideline

VM-09

Develop a process of centralizing
constraints resolution. As part of
the build out of the centralized
constraints team, three major
categories will be addressed:
customer constraints,
environmental constraints
(including internal PG&E
procedures required to perform
work) and permitting constraints
(including both Land and
Environmental permits). PG&E

i co nsider creatin a “ri ht
tree-ri h t p ace” pro ram, as part
of the centralize Constraints
Resolution process.

Within
3 years

1. 12/31/2023
2. 12/31/2025

Section 8.2.1.1
Objectives,
pp. 493 to 498
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES
(CONTINUED)

Initiative 3-Year/
WMP Tracking 10-Year Completion Location in
Category Objective Name ID Objective Description Outlook Date WMP
2. For each major constraint
category build a process for
addressing each constraint type,
implement the new process, and
create metrics to track each
constraint type. Reporting will
track total constraints by type and
the time it takes to resolve a
constraint after it has been
identified.
Vegetation Inspection in HFTD and | VM-10 Continue multiple inspection activities | Within 12/31/2032 Section 8.2.1.1
Management HFRA supporting key in HFTD and HFRA supporting key 10 years Objectives,
and Inspection | vegetation management vegetation management initiatives pp. 493 to 498
initiatives
Vegetation Enhance and refine VM-11 Enhance and refine Focus Tree Within 12/31/2032 Section 8.2.1.1
Management Focus Tree Inspection — Inspection - Areas of Concern (AOC) | 10 years Objectives,
and Inspection | Areas of Concern (AOC) development criteria and application pp. 493 to 498
of the AOCs to vegetation
management programs
Vegetation Evaluate emerging VM-12 Evaluate emerging technologies to Within 12/31/2032 Section 8.2.1.1
Management technologies enhance focus of and streamline 10 years Objectives,
and Inspection execution of vegetation management pp. 493 to 498
inspections
Situational Al in Wildfire Cameras SA-01 Enable Artificial Intelligence Within 6/30/2023 Section 8.3.1.1
Awareness and processing of Wildfire Camera Data to | 3 years Objectives,

Forecasting

provide automated wildfire
notifications in the internal PG&E
monitoring tool (Wildfire Incident
Viewer).

pp. 565 to 568
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES
(CONTINUED)

Initiative 3-Year/

WMP Tracking 10-Year Completion Location in
Category Objective Name ID Objective Description Outlook Date WMP
Situational EFD and DFA Reporting | SA-03 Develop scalable processes to: (a) Within 12/31/2023 Section 8.3.1.1

Awareness and analyze alarms and alerts from Early | 3 years Objectives,
Forecasting Fault Detection (EFD) and DFA pp. 565 to 568

sensors; (b) conduct field

investigation and reporting; (c) track

identified mitigations to completion;

and (d) track effectiveness of issue

identification and remediation using

EFD/DFA technologies.
Situational FPI and IPW Modeling — | SA-04 Evaluate enhancements to the FPI Within 12/31/2023 Section 8.3.1.1
Awareness and | Revision Evaluation model and the Ignition Probability 3 years Objectives,
Forecasting Weather model. This involves testing pp. 565 to 568

new features and types of model

configurations that could improve

model skill. At present we do not

know if model skills can be improved

but we will attempt to do so.
Situational Evaluate FPI and IPW SA-05 Evaluate enhancements to the FPI Within 12/31/2025 Section 8.3.1.1
Awareness and | Modeling enhancements (Fire Potential Index) model and the 3 years Objectives,

Forecasting

in 2023 - 2025

IPW (Ignition Probability Weather)
model in the 2023-2025 period. This
work involves testing new features
and types of model configurations that
could improve model forecasting
ability. For example, one of the
features that will be evaluated for
inclusion in the IPW model is the use
of covered conductor on the system.

pp. 565 to 568
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES
(CONTINUED)

Initiative 3-Year/

WMP Tracking 10-Year Completion Location in
Category Objective Name ID Objective Description Outlook Date WMP
Situational Evaluate FPI and IPW SA-06 Evaluate enhancements to the FPI Within 12/31/2032 Section 8.3.1.1

Awareness and | Modeling enhancements (Fire Potential Index) model and the 10 years Objectives,
Forecasting in 2026 - 2032 IPW (Ignition Probability Weather) pp. 565 to 568
model in the 2026-2033 period. This

work involves testing new features
and types of model configurations that
could improve model forecasting
ability.
Emergency Complete PSPS and EP-01 Complete PSPS and Wildfire Within 11/30/2023 Section 8.4.1.1
Preparedness Wildfire Tabletop and Tabletop and Functional Exercise 3 years 11/30/2024 Objectives,
Plan Functional Exercises annually in compliance with the 11/30/2025 pp. 623 to 628
guiding principles of the Homeland
Security Exercise Evaluation
Program.
Emergency Maintain all hazards EP-02 Maintain the all hazards planning and | Within 12/31/2025 Section 8.4.1.1
Preparedness planning and preparedness program to provide 3 years Objectives,
Plan preparedness program emergency response and safely and pp. 623 to 628
in 2023-2025 expeditiously restore service.
Emergency Maintain all hazards EP-03 Maintain the all hazards planning and | Within 12/31/2032 Section 8.4.1.1
Preparedness planning and preparedness program to provide 10 years Objectives,
Plan preparedness program emergency response and safely and pp. 623 to 628
in 2026-2033 expeditiously restore service.
Emergency Expand all hazards EP-04 Expand the all hazards planning Within 12/31/2025 Section 8.4.1.1
Preparedness planning to include program to include additional threats 3 years Objectives,
Plan additional threats and and scenarios. pp. 623 to 628
scenarios in 2023-2025
Emergency Expand all hazards EP-05 Expand the all hazards planning Within 12/31/2032 Section 8.4.1.1
Preparedness planning to include program to include additional threats 10 years Objectives,
Plan additional threats and and scenarios. pp. 623 to 628

scenarios in 2026-2032
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES
(CONTINUED)

Initiative 3-Year/

WMP Tracking 10-Year Completion Location in
Category Objective Name ID Objective Description Outlook Date WMP
Community Community CO-01 Hold community engagement Within 9/30/2023 Section 8.5.1.1

Outreach and Engagement - Meetings meetings within the five PG&E 3 years 9/30/2024 Objectives,
Engagement regions of service that will include, but 9/30/2025 pp. 718 to 721
are not limited to, a mix of webinars,

open houses, town halls, and/or
answer centers.
Community Community Engagement | CO-03 Continue to hold community Within 12/31/2032 Section 8.5.1.1
Outreach and — Meetings in 2026-2032 engagement meetings within the five 10 years Objectives,
Engagement PG&E regions of service. This work pp. 718 to 721
will include, but not be limited to, a
mix of webinars, open houses, town
halls, and/or answer centers.
PSPS Evaluate enhancements | PS-01 Evaluate enhancements for the PSPS | Within 12/31/2025 Section 9.1.3
for the PSPS Transmission guidance to enhance 3 years Objectives,
Transmission guidance focus of PSPS events. pp. 756 to 759
PSPS Evaluate incorporation of | PS-02 Evaluate incorporation of approved Within 12/31/2025 Section 9.1.3
approved IPW IPW enhancements into the PSPS 3 years Objectives,
enhancements into the Distribution guidance to enhance pp. 756 to 759
PSPS Distribution focus of PSPS events.
guidance
PSPS Evaluate enhancements | PS-03 Evaluate enhancements for the PSPS | Within 12/31/2032 Section 9.1.3
for the PSPS Transmission guidance to enhance 10 years Objectives,
Transmission guidance focus of PSPS events. pp. 756 to 759
PSPS Evaluate incorporation PS-04 Evaluate incorporation of approved Within 12/31/2032 Section 9.1.3
of approved IPW IPW enhancements into the PSPS 10 years Objectives,
enhancements into the Distribution guidance to enhance ppp- 756 to
PSPS Distribution focus of PSPS events. 759

guidance
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TABLE 7-3-1:
PG&E’S WMP OBJECTIVES
(CONTINUED)

Initiative 3-Year/

WMP Tracking 10-Year Completion Location in
Category Objective Name ID Objective Description Outlook Date WMP
PSPS Evaluate the transition PS-05 Evaluate the transition of the Portable | Within 12/31/2032 Section 9.1.3

of the Portable Battery Battery Program to permanent battery | 10 years Objectives,

Program to permanent
battery solutions

solutions for PG&E customers at risk
of PSPS or EPSS, focusing on but not
limited to AFN, MBL, and
self-identified vulnerable populations.

pp. 756 to 759
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TABLE 7-3-2:
PG&E’S WMP TARGETS

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Grid Design, System Hardening — GH-01 Complete 420 circuit miles of Complete 470 circuit miles of Complete 580 circuit miles of Section
Operations Distribution system hardening work which system hardening work which system hardening work which 8.1.1.2
and includes overhead system includes overhead system includes overhead system Targets, pp.
Maintenance hardening, undergrounding, hardening, undergrounding, and | hardening, undergrounding, and
and removal of overhead lines | removal of overhead lines in removal of overhead lines in 324 10 333
in HFTD, HFRA, or buffer zone | HFTD, HFRA, or buffer zone HFTD, HFRA, or buffer zone
areas, except for any mileage areas, except for any mileage areas except for any mileage
being undergrounded and being undergrounded and being undergrounded and
tracked separately as part of tracked separately as part of tracked separately as part of
our Butte County Rebuild and our Butte County Rebuild and our Butte County Rebuild and
other Community Rebuild other Community Rebuild other Community Rebuild
efforts. efforts. efforts.
Surge Arrestor — GH-08 Remove 663 non-exempt N/A N/A Section
Removals surge arrestors (based on the 8.1.1.2
known population as of Targets, pp.
01/12/2023) where known 324 to 333
grounding issues exist. If no
non-exempt surge arrestor is
identified at a location during
pre-field work, the unit will be
resolved, and the notification
will be canceled. Canceled
notifications will count towards
this target.
Distribution Line MSO GH-09 Replace or remove 20 MSOs Replace or remove the N/A Section
— Replacements (from the 47 identified as of remaining MSOs from the 47 8.1.1.2
January 26, 2023). identified, as of January 26, Targets, pp
2023. 324 to 333
Non-Exempt Expulsion | GH-10 Remove non-exempt expulsion | Remove non-exempt expulsion Remove non-exempt expulsion Section
Fuse — Removal fuses/ cutouts from 3,000 fuse | fuses/ cutouts from 3,000 fuse fuses/ cutouts from 8.1.1.2
locations identified on locations identified on approximately 1,400 fuse Targets, pp.
distribution poles. distribution poles. locations (based on known 324 to 333

population as of 1/26/23)
identified on distribution poles.
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
10K Undergrounding GH-04 Complete 350 circuit miles of Complete 450 circuit miles of Complete 550 circuit miles of Section
undergrounding work. The undergrounding work. The undergrounding work. The 8.1.1.2
350-circuit mile target includes: | 450-circuit mile target includes: | 550-circuit mile target includes: | Targets, pp.
(1) undergrounding taking (1) undergrounding taking place | (1) undergrounding taking place | 324 to 333
place as part of System as part of System Hardening, as part of System Hardening,
Hardening, (2) undergrounding | (2) undergrounding taking place | (2) undergrounding taking place
taking place as part of the as part of the Butte County as part of the Butte County
Butte County Rebuild program | Rebuild program (including a Rebuild program (including a
(including a small volume of small volume of previously small volume of previously
previously hardened overhead | hardened overhead lines that hardened overhead lines that
lines that are being placed are being placed underground) are being placed underground)
underground) or other or other Community Rebuild or other Community Rebuild
Community Rebuild programs, | programs, and (3) any other programs, and (3) any other
and (3) any other undergrounding work performed | undergrounding work performed
undergrounding work in HFTD, HFRA, Buffer Zone, or | in HFTD, HFRA, Buffer Zone, or
performed in HFTD, HFRA, fire rebuild areas. fire rebuild areas.
Buffer Zone, or fire rebuild
areas.
System Hardening — GH-05 Remove or replace 43 circuit N/A Remove or replace 5 circuit Section
Transmission miles of transmission miles of transmission conductor. | 8.1.1.2
conductor on lines. Targets, pp.
324 10 333
System Hardening — GH-06 Install shunt splice(s) on Install shunt splice(s) on Install shunt splice(s) on Section
Transmission Shunt 20 transmission lines. 22 transmission lines. 25 transmission lines. 8.1.1.2
Splices Targets, pp.
324 to 333
Distribution Protective GH-07 Install and SCADA N/A N/A Section
Devices commission 75 new SCADA 8.1.1.2
protective devices (Line Targets, pp.
Recloser, Fuse Saver, or 324 to 333

Interrupter).
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Detailed Inspection Al-02 Complete detailed ground Complete detailed ground Complete detailed ground Section
Transmission — inspections on 27,000 inspections on approximately inspections on approximately 8.11.2
Ground transmission structures in 20,000 transmission structures 22,000 transmission structures Targets, pp.
PG&E’s asset re istr as of in PG&E’s assetre istr asof in PG&E’s asset re istr asof 324 to 333
January 1, 2023. January 1, 2024. January 1, 2025.
Please note that this projected Please note that this projected
target may require modification | target may require modification
based on changes in the risk based on changes in the risk
output. The final inspection output. The final inspection
target units will be identified in target units will be identified in
PG&E’s asset re istr and PG&E’s asset re istr and
updated in accordance with updated in 2024 as part of the
Section 12.3 of the 2023-2025 2025 WMP Annual Update.
WMP Process and Evaluation
Guidelines.
Detailed Inspection Al-04 Complete detailed aerial Complete detailed aerial Complete detailed aerial Section
Transmission — Aerial inspections on 24,000 inspections on approximately inspections on approximately 8.1.1.2
transmission structures in 20,000 transmission structures 19,000 transmission structures Targets, pp.
PG&E’s asset re istr as of in PG&E’s assetre istr asof in PG&E'’s assetre istr asof 324 to 333

January 1, 2023.

January 1, 2024.

Please note that this projected
target may require modification
based on changes in the risk
output. The final inspection
target units will be identified in
PG&E’s asset registry and
updated in accordance with
Section 12.3 of the 2023-2025
WMP Process and Evaluation
Guidelines.

January 1, 2025.

Please note that this projected
target may require modification
based on changes in the risk
output. The final inspection
target units will be identified in
PG&E’s asset re istr and
updated in 2024 as part of the
2025 WMP Annual Update.
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Detailed Inspection Al-05 Complete detailed climbing Complete detailed climbing Complete detailed climbing Section
Transmission — inspections of 1,700 inspections on approximately inspections on approximately 8.11.2
Climbing transmission structures in 1,200 transmission structures in | 1,200 transmission structures in | Targets, pp.
PG&E’s asset re istr as of PG&E’s asset re istr as of PG&E’s asset re istr as of 324 to 333
January 1, 2023. January 1, 2024. January 1, 2025.
Please note that this projected Please note that this projected
target may require modification | target may require modification
based on changes in the risk based on changes in the risk
output. The final inspection output. The final inspection
target units will be identified in target units will be identified in
PG&E’s asset re istr and PG&E’s asset re istr and
updated in accordance with updated in 2024 as part of the
Section 12.3 of the 2023-2025 2025 WMP Annual Update.
WMP Process and Evaluation
Guidelines.
Perform transmission Al-06 Infrared patrols will be Infrared patrols will be Infrared patrols will be Section
IR inspections performed on 4,000 circuit performed on 4,000 circuit miles | performed on 3,500 circuit miles | 8.1.1.2
miles of energized of energized transmission line. of energized transmission line. Targets, pp.
transmission line. 324 to 333

Please note that this projected
target may require modification
based on changes in the risk
output. The final inspection
target units will be identified in
PG&E'’s asset re istr and
updated in accordance with
Section 12.3 of the 2023 -2025
WMP Process and Evaluation
Guidelines.

Please note that this projected
target may require modification
based on changes in the risk
output. The final inspection
target units will be identified in
PG&E'’s asset re istr and
updated in 2024 as part of the
2025 WMP Annual Update.
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Detailed Ground Al-07 Complete detailed ground Complete detailed inspections Complete detailed inspections Section
Inspections — inspections on 234,648 on approximately 233,501 on approximately 244,000 8.11.2
Distribution distribution poles, which were distribution poles, which will be distribution poles, which will be Targets, pp.
identified in PG&E’s asset identified in PG&E’s asset identified in PG&E’s asset 324 to 333

registry as of December 27,
2022.

As part of the target number
above, detailed ground
inspections will be completed
on a 42,470-pole subset of
distribution poles in Severe,
Extreme, or High plat maps by
July 31, 2023, which were
identified in PG&E’s asset
registry as of December 27,
2022.

Similarly, detailed ground
inspections will be completed
on a 30,062-pole subset of
distribution poles in Medium
plat maps by September 30,
2023, which were identified in
PG&E’s asset re istr as of
December 27, 2022.

Lastly, detailed ground
inspections will be completed
on a 162,116-pole subset of
distribution poles in Low plat
maps by December 31, 2023,
which were identified in
PG&E's asset re istr as of
December 27, 2022.

registry as of December 27,
2022.

Please note that this projected
target may require modification
based on changes in the risk
output. The final inspection
target units will be identified in
PG&E’s asset re istr and
updated in accordance with
Section 12.3 of the 2023-2025
WMP Process and Evaluation
Guidelines.

registry as of December 27,
2022.

Please note that this projected
target may require modification
based on changes in the risk
output. The final inspection
target units will be identified in
PG&E’s asset re istr and
updated in 2024 as part of the
2025 WMP Annual Update.
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Supplemental Al-08 Complete supplemental Complete supplemental Complete supplemental Section
Inspections — inspections on 52 distribution inspections on 76 distribution inspections on 78 distribution 8.11.2
Substation Distribution substations. substations. substations. Targets, pp.
Co-located Hydroelectric Co-located Hydroelectric Co-located Hydroelectric 32410333
substations and Transmission substations and Transmission & | substations and Transmission &
& Distribution substations are Distribution substations are Distribution substations are
counted separately as two counted separately as two counted separately as two
distinct units. distinct units. distinct units.
Supplemental Al-09 Complete supplemental Complete supplemental Complete supplemental Section
Inspections — inspections on 34 transmission | inspections on 36 transmission inspections on 41 transmission 8.11.2
Substation substations. substations. substations. Targets, pp.
Transmission Co-located Hydroelectric Co-located Hydroelectric Co-located Hydroelectric 32410333
substations and Transmission substations and Transmission & | substations and Transmission &
& Distribution substations are Distribution substations are Distribution substations are
counted separately as two counted separately as two counted separately as two
distinct units. distinct units. distinct units.
Supplemental Al-10 Complete supplemental Complete supplemental Complete supplemental Section
Inspections — inspections on 41 inspections on 46 Hydroelectric | inspections on 40 Hydroelectric | 8.1.1.2
Hydroelectric Hydroelectric Generation Generation Substations and Generation Substations and Targets, pp.
Substations and Substations and Powerhouses. | Powerhouses. Powerhouses. 324 to 333
Powerhouses Co-located Hydroelectric Co-located Hydroelectric Co-located Hydroelectric
substations and Transmission | substations and Transmission & | substations and Transmission &
& Distribution substations are Distribution substations are Distribution substations are
counted separately as two counted separately as two counted separately as two
distinct units. distinct units. distinct units.
HFTD/HFRA Open GM-02 PG&E will eliminate the known | N/A N/A Section
Tag Reduction — 16,831 HFTD and HFRA 8.1.1.2
Transmission transmission Ignition Risk tags Targets, pp.
(tags found prior to January 1, 324 to 333

2023, with required end dates
in 2023 or earlier).
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
HFTD/HFRA Open GM-03 Reduce 48 percent of the Reduce 68 percent of the Reduce 77 percent of the Section
Tag Reduction — wildfire risk associated with wildfire risk associated with wildfire risk associated with 8.1.1.2
Distribution Backlog backlog* ignition risk tags from | backlog* ignition risk tags from backlog* ignition risk tags from Targets, pp.
151.1 (risk units as of January | 151.1 (risk units as of January 151.1 (risk units as of January 324 to 333
1, 2023) by 72.5 (48%) risk 1, 2023) by 102.7 (68%) risk 1, 2023) by 116.3 (77%) risk
units. units. units.
*Backlog is defined as the *Backlog is defined as the open | *Backlog is defined as the open
open ignition EC notifications ignition EC notifications known ignition EC natifications known
known as of January 5, 2023, as of January 5, 2023, and as of January 5, 2023, and
and found prior to Jan 1, 2023, | found prior to Jan 1, 2023, in found prior to Jan 1, 2023, in
in HFTD/HFRA locations. HFTD/HFRA locations. HFTD/HFRA locations.
EPSS - Down GM-06 Make capable for DCD 500 Make capable for DCD 400 Make capable for DCD 250 Section
Conductor Detection protective device controllers or | protective device controllers or protective device controllers or 8.11.2
(DCD) relays. This count includes relays. This count includes relays. This count includes Targets, pp.
protection devices that due to protection devices that due to protection devices that due to 324 to 333
repair status cannot receive repair status cannot receive the | repair status cannot receive the
the DCD settings, and circuit DCD settings, and circuit DCD settings, and circuit
reconfiguration resulting in reconfiguration resulting in reconfiguration resulting in
descoping of device. descoping of device. descoping of device.
LiDAR VM-01 Collect LIDAR data of the Collect LiDAR data of the Collect LiDAR data of the Section
Routine Inspections — Transmission System (17,500 | Transmission System (17,500 Transmission System (17,500 8.2.1.2
Transmission circuit miles). The circuit miles). The Transmission | circuit miles). The Transmission | Targets, pp.
Transmission System circuit System circuit miles include System circuit miles include 499 to 506
miles include both HFTD / both HFTD / HFRA and both HFTD / HFRA and
HFRA and non-HTFD non-HTFD Transmission circuit | non-HTFD Transmission circuit
Vegetation Transmission circuit miles. miles. miles.
Management
and Pole Clearing VM-02 Inspect, clear, and maintain, 2024 pole count to be adjusted 2025 pole count to be adjusted Section
Inspection Program where clearing is necessary, by the ending pole population in | by the ending pole populationin | 8.2.1.2
77,000 poles per Vegetation the previous year (2023) poles the previous year (2024) poles Targets, pp.
Control Standard TD-7112S. per Vegetation Control per Vegetation Control 499 to 506

Standard TD-7112S will be
inspected, cleared, and
maintained where clearing is
necessary.

Standard TD-7112S will be
inspected, cleared, and
maintained where clearing is
necessary.
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Tree removal VM-04 Removal of 15,000 trees Removal of 20,000 trees Removal of 25,000 trees Section
identified from the legacy EVM | identified from the legacy EVM identified from the legacy EVM 8.2.1.2
program. program. program. Targets, pp.
499 to 506
Defensible Space VM-05 Complete defensible space Complete defensible space Complete defensible space Section
Inspections — inspections in alignment with inspections in alignment with inspections in alignment with 8.2.1.2
Distribution Substation the guidelines set forth in the guidelines set forth in LAND | the guidelines set forth in LAND | Targets, pp.
LAND 4001P-01 at 131 4001P-01 at 131 distribution 4001P-01 at 131 distribution 499 to 506
distribution substations. substations. substations.
Co-located Hydroelectric Co-located Hydroelectric Co-located Hydroelectric
substations and Transmission substations and Transmission & | substations and Transmission &
& Distribution substations are Distribution substations are Distribution substations are
counted separately as two counted separately as two counted separately as two
distinct units. distinct units. distinct units.
Defensible Space VM-06 Complete defensible space Complete defensible space Complete defensible space Section
Inspections — inspections in alignment with inspections in alignment with inspections in alignment with 8.21.2
Transmission the guidelines set forth in the guidelines set forth in LAND | the guidelines set forth in LAND | Targets, pp.
Substation LAND 4001P-01 at 55 4001P-01 at 55 transmission 4001P-01 at 55 transmission 499 to 506
transmission substations. substations. substations.
Co-located Hydroelectric Co-located Hydroelectric Co-located Hydroelectric
substations and Transmission | substations and Transmission & | substations and Transmission &
& Distribution substations are Distribution substations are Distribution substations are
counted separately as two counted separately as two counted separately as two
distinct units. distinct units. distinct units.
Defensible Space VM-07 Complete defensible space Complete defensible space Complete defensible space Section
Inspections — inspections in alignment with inspections in alignment with inspections in alignment with 8.21.2
Hydroelectric the guidelines set forth in the guidelines set forth in LAND | the guidelines set forth in LAND | Targets, pp.
Substations and LAND 5201P-01 at 61 5201P-01 at 61 Hydroelectric 5201P-01 at 61 Hydroelectric 499 to 506

Powerhouses

Hydroelectric Generation

Substations and Powerhouses.

Co-located Hydroelectric
substations and Transmission
& Distribution substations are
counted separately as two
distinct units.

Generation Substations and
Powerhouses.

Co-located Hydroelectric
substations and Transmission &
Distribution substations are
counted separately as two
distinct units.

Generation Substations and
Powerhouses.

Co-located Hydroelectric
substations and Transmission &
Distribution substations are
counted separately as two
distinct units.
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Vegetation VM-08 Each of the 3 programs The scope for Quality The scope for Quality Section
Management — Quality (Routine Distribution, Routine Verification reviews is subject to | Verification reviews is subjectto | 8.2.1.2
Verification Transmission and Pole change and will be decided change and will be decided Targets, pp.
Clearing) must achieve a a sed on earnin’s from prior a sed on earnin’s from prior 499 to 506
95 percent quality verification years, aligned to business years, aligned to business
audit results pass rate. needs and risks. needs and risks.
The estimated number of
samples for Quality Verification
audits for the 3 programs
(Routine Distribution, Routine
Transmission and Pole
Clearing) are based on quality
control completed work in
HFTD areas. Quality
verification audit locations will
be identified using a
statistically valid approach with
a 95 percent confidence level
and 5 percent margin of error.
The pass rate and associated
number of quality verification
audit locations are based on
the actual work completed in
the calendar year.
Situational Line Sensor — SA-02 Install Line Sensor devices on | Install Line Sensor devices on Install Line Sensor devices on Section
Awareness Installations 40 circuits. 40 circuits. 40 circuits. 8.3.1.2
and Targets, pp.
Forecasting 499 to 506
Annually review, and EP-06 3 documents (1 CERP and 2 3 documents (1 CERP and 2 3 documents (1 CERP and 2 Section
revise if appropriate, wildfire-related annexes) wildfire-related annexes) wildfire-related annexes) 84.1.2
Emergency the Company Targets, pp.
P Emergency Response 629 to 631
reparedness

Plan (CERP) and the
two wildfire-related
annexes (the Wildfire
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TABLE 7-3-2:
PG&E’S WMP TARGETS
(CONTINUED)

Initiative
Activity Location in
Tracking WMP
Category Target Name ID 2023 Target & Unit 2024 Target & Unit 2025 Target & Unit (Section)
Annex and the PSPS
Annex)
Community Community CO-02 PG&E will complete two PSPS | PG&E will complete two PSPS PG&E will complete two PSPS Section
Outreach and Engagement — education and outreach education and outreach education and outreach 8.51.2
Engagement Surveys surveys. surveys. surveys. Targets, pp.
722 t0 726
Provide 12,000 PS-06 Provide 4,000 cumulative new | Provide 4,000 cumulative new Provide 4,000 cumulative new Section
cumulative new or or replacement portable or replacement portable or replacement portable 9.14
replacement portable batteries to PG&E customers batteries to PG&E customers batteries to PG&E customers Targets, pp.
batteries to PG&E 760 to 762
customers at risk of
PSPS PSPS or EPSS,
focusing on but not
limited to AFN, MBL,
and self-identified
vulnerable populations
Reduce PSPS impacts | PS-07 15,000 customer events based | 33,000 customer events based 55,000 customer events based Section
by ~55k customer on Wildfire mitigation projects on Wildfire mitigation projects on Wildfire mitigation projects 9.1.5
events (3.4%) for including but not limited to including but not limited to MSO | including but not limited to MSO | Targets, pp.
2023-2025 period by MSO replacements and replacements and replacements and 763 to 765
PSPS completing planned Undergrounded miles planned | Undergrounded miles planned Undergrounded miles planned ACI
Wildfire mitigation for 2023 for 2023-2024 for 2023-2025 ==
projects including but PG&E-22-35
not limited to MSO Pp. 972t
switch replacements 974

and undergrounding.




7.2.2 Anticipated Risk Reduction

In this section, the electrical corporation must present the expected risk reduction for
each mitigation and the schedule on which it plans to implement the mitigation
initiatives.

The electrical corporation must provide:

e Projected overall risk reduction; and

e Projected risk reduction on highest-risk circuits over the 3-year WMP cycle.
7.2.2.1 Projected Overall Risk Reduction

In this section, the electrical corporation must provide a figure showing the overall utility
risk in its service territory as a function of time, assuming the electrical corporation
meets the planned timeline for implementing the mitigations. The figure is expected to
cover at least 10 years. If the electrical corporation proposes risk reduction strategies
for a duration longer than 10 years, this figure must show that corresponding time frame

In this section PG&E describes our anticipated risk reduction resulting from our wildfire
mitigation activities. We describe our projected overall risk reduction as a function of
time for the next 10 years (Figure 7-1) and the projected risk reduction on our
highest-risk circuits over the 3-year WMP cycle (Table 7-4).

This analysis represents the System Territory Risk reduction related to our portfolio of
mitigations for the 3-year WMP cycle and only our undergrounding program for the
remainder of the 10 years. The 10-year projection also includes the estimated risk
reduction impacts from EPSS and PSPS.

Figure 7-1 sho s PG&E’s projected overa ris reduction forthe net 10 ears.
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Projected Overall System Territory Risk

FIGURE 7-1:
PROJECTED OVERALL SYSTEM TERRITORY RISK
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7.2.2.2 Risk Impact of Mitigation Initiatives

The electrical corporation must calculate the expected “x% risk impact” of each of its
mitigation initiative activity targets for each year from 2023-2025. The expected x% risk
impact is the expected percentage risk reduction on the last day of each year compared
to the first day of that same year. For example:

For protective devices and sensitivity settings, the risk on Jan. 1, 2024 = 2.59 x 107",

After meeting its planned initiative activity targets for protective devices and sensitivity
settings, the risk on Jan. 1, 2024 = 1.29 x 1077,

The expected x% risk impact for the protective devices and sensitivity settings initiative
in 2024 is:

risk before — risk after

risk before

259 %1071 -1.29 x 107!
259 x 1071

» 100 = 50%

The expected “x% risk impact” numbers must be reported for each planned mitigation
initiative activities in the specific mitigation initiative sections of Section 8 (see example
tables in Section 8).

To calculate percent Risk Impact, we start by calculating Overall Utility Risk which is the
sum of Wildfire Risk + PSPS risk (as required by WMP Guidelines Figure 6-2).

To calculate Overall Utility Risk we aggregate the risk scores from the Enterprise Risk
Model (MAVF). Our Overall Utility Risk is:
Overall Utility Risk = Wildfire Risk (Dx, Tx, Sub) + PSPS Risk (Backcast, PIC)
Enterprise Risk(MAVF) = (23,082 Dx + 772 Tx + 14 Sub) + (2170) = 26,038
We use information from our more granular risk models—WDRM, WTRM, and PSPS—
that incorporate work prioritization and workplans. This information is calibrated at the

overall level to compute an Overall Utility Risk calculation as shown in
Figure PG&E-7.2.2-1B below.
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FIGURE PG&E-7.2.2-1B:
PG&E’S OVERALL UTILITY RISK CALCUATION FRAMEWORK

Overall Utility Risk
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PSPS Likelihood PSPS Consequence

Ignition Wildfire Consequence Model
Likelihood (pixels around T&D Circuits)
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Structure Burn Probability
Likelihood

Potentially Impacted Customers.
(customers possibly impacted by
future weather event)

Dx Circuit
Segment
Likelihood

Tx Support
Structure
{includes Line)
Likelihood

Substation
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After determining Overall Utility Risk, we calculate risk reduction based on the
difference between pre- and post-mitigation risk related to Operational Mitigations and
System Resilience. Operational Mitigations are generally mitigations that reduce risk
within the given year, but the risk the following year is expected to return as emerging
risk arises or the benefits are not sustained unless through continuous operation.

We use data from different risk models to inform these risk reduction calculations. The
individual models used to support the calculations are listed in Table PG&E-7.2.2-1
below.

TABLE PG&E-7.2.2-1:
RISK MODEL USED TO CALCULATE RISK REDUCTION FOR INDIVIDUAL INITIATIVES

Initiative Model Used
System Hardening — Distribution WDRM (circuits segment)
System Hardening — Transmission WTRM (structure + line)
Maintenance Backlog — Distribution (pole) WDRM (support structure)
Maintenance Backlog — Distribution (non-pole) WDRM (circuit segment)
Maintenance Backlog — Transmission WTRM (structure + line)
Proactive Fuse Replacement WDRM (circuit segment)
Proactive Surge Arrestor WDRM (circuit segment)
WDRM (circuit segment) - DCD WDRM (circuit segment)
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For each mitigation initiative, risk reduction is calculated based on: (1) the amount of
risk targeted within the scope of the program and (2) the amount of risk the program
provides overall to reducing wildfire risk. For example, the complete replacement of all
non-exempt equipment to exempt equipment provides 100 percent reduction of the
non-exempt equipment risk, but for the overall wildfire risk it provides only a small
subset of risk reduction, given that non-exempt equipment is only a small percentage of
the overall wildfire risk. Below we describe the high-level calculation and provide
example calculations for each mitigation category. These calculations are done
individually at the circuit segment or structure levels, calculating both pre- and

post- mitigation frequency and risk across the entire work portfolio.

The values used in the example calculations below do not reflect specific commitments
and/or do not necessarily align to targets in this WMP. The values are used simply to
illustrate the mechanics of the calculation.

Comprehensive Monitoring and Data Collection

While inspections have historically been viewed as a control (controls do not reduce risk
themselves but maintain the level of risk), PG&E exceeds the compliance requirements
by inspecting assets more frequently. The way in which we quantify this risk reduction
is considered “Eyes-on-Risk”. Eyes-on-Risk is calculated by aggregating the amount of
risk on the structures or circuit segments being inspected divided by the total risk on the
structures or circuit segments on the system. This helps prioritize our inspection
program.

Table PG&E-7.2.2-2 is an example of the steps taken to calculate the risk reduction
related to inspection programs.

TABLE PG&E-7.2.2-2:
EXAMPLE CALCULATION — EYES-ON-RISK RELATED TO INSPECTION PROGRAMS

Step Operational Risk Value Comments
Total Count ~700K Total number of support structures in HFTD
Workplan Count 48K Number of support structures in HFTD
% Exposure 7% Percent of support structures inspected
Total Risk 23,082 Total Distribution Wildfire
Workplan Risk 6,883 Summation of Support Structure Risk Score in Workplan
% Eyes-on-Risk 30% Percent of risk being inspected

Note: By inspecting 7 percent of structures in HFTD, PG&E has 30 percent eyes-on-risk.

Operational Mitigations
Operational mitigations like EPSS and DCD provide interim risk reduction if an

emerging situation presents itself during the year. These programs provide tremendous
in-year risk reduction, but their benefits are not sustained long-term unless we
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continually invest in them. Even though their benefits are not sustained long-term we
can still calculate pre- and post-risk reduction.

Table PG&E-7.2.2-3 is an example of the steps taken to calculate risk reduction for
Operational Mitigation programs.

TABLE PG&E-7.2.2-3:
EXAMPLE CALCULATION — OPERATIONAL MITIGATION

Step Operational Risk Value Comments

Total Overall Utility Risk 26,038

Total Distribution Wildfire Risk 23,082

Total Miles ~26K HFTD Miles of Distribution
Overhead

Workplan Miles ~11.7K Number of expected HFTD
miles deployed in 2023
workplan

% Exposure 45% Workplan / total miles

Residual Risk after EPSS 7,155 Post-EPSS effectiveness

# of ignitions post EPSS 30 Number of Ignitions EPSS did
not mitigate

# of ignitions initiative to detect 14 Number of Ignitions that are

potential failure mode high impedance fault that
initiative can detect

% of ignitions initiative to detect 14 /30 =47% % of ignitions initiative detects

% of ignitions able to mitigate 25% % of ignitions able to mitigate
SME judgement

% Effectiveness 47% * 25% = 11.8% % ignitions detected * % able to
mitigate

Risk Reduction 7,155 * 45% * 11.8% = 380 Residual Risk * % Workplan
Exposure * Effectiveness

Note: Risk reduction benefits of operational mitigations continue to exist if maintained in the
subsequent years.

System Resilience Mitigations

The risk reduction due to large-scale infrastructure upgrades like system hardening
overhead and underground is expected to have the most substantial and long-term
system resilience benefits. These benefits scale beyond individual risk driver
mitigations and span multiple drivers like equipment failure, vegetation, and animal
contact.

Table PG&E-7.2.2-4 is an example of the steps taken to calculate the risk reduction
related to system resilience programs like undergrounding.
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TABLE PG&E-7.2.2-4:

EXAMPLE CALCULATION = SYSTEM RESILIENCE MITIGATION

Step Operational Risk Value Comments
Total Miles ~26K HFTD Distribution Overhead Miles
Workplan Miles 683 Number of miles scoped for 2025,
not accounting for operational
constraints
Workplan Target 550 Miles expected to be complete

% Exposure

550 /26K =~2.1%

Workplan Target/total miles

Wildfire Risk Reduction

Total WDRM Risk 2,022 Total Risk Score (uncalibrated) to
measure workplan
Workplan WDRM Risk Exposure 125 Risk Score associated with the miles

workplan is addressing

Workplan Target WDRM Risk
Exposure

125 * 550/ 683 = 101

Risk Score adjusted to the expected
miles complete.

% Risk Exposure

101/2,022 = 4.99%

Percent of Risk expected to be
targeted

% Effectiveness

99%

Program Effectiveness applied
against targeted risk exposure

Workplan Wildfire Risk
Reduction

101 *99% =100

Risk Reduction based on program
effectiveness

WDRM to Enterprise MAVF
Calibration

23,082 /2,022 = 11.41

Calibrating WDRM to Enterprise
MAVF Distribution Wildfire Score

Workplan Risk Reduction

100 * 11.41 = 1,141

Calibrating Risk Reduction to
Enterprise MAVF

PSPS Risk Reduction

Total PSPS Risk 2,170 Total PSPS Risk Score

Total Distribution PSPS Risk 1,317 Total PSPS Risk Score attributed to
Distribution scoping

Workplan PSPS Risk Exposure 68 Risk Score associated with the miles

workplan is addressing

Workplan PSPS Risk Exposure

68 * 550 / 683 = 55

Risk Score adjusted to the expected
miles complete

Workplan Distribution Risk 37 Risk Score associated with
Exposure Distribution workplan target
% Effectiveness ~100% Program Effectiveness applied

against targeted risk exposure

Risk Reduction

37 *100% = 37

Risk Reduction based on program
effectiveness
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TABLE PG&E-7.2.2-4:

EXAMPLE CALCULATION = SYSTEM RESILIENCE MITIGATION

(CONTINUED)

Step

Operational Risk Value

Comments

Overall Risk Reduction

Total Overall Risk Reduction

1,141 +37=1,178

Total Overall Risk Reduction

Total Overall Utility Risk
Reduction %

1,178 /26,038 = 4.5%

Total Overall Utility Risk
Reduction %

Reduction.

Note: By Undergrounding ~2.1 percent of HFTD Miles, PG&E expects 4.5 percent Overall Utility Risk

The risk reduction due to backlog maintenance and proactive equipment replacement is
based on a sample set of assets/notifications. The amount of work relative to the risk

reduced can be pre-determined.

Table PG&E-7.2.2-5 is an example of the steps taken to calculate the risk reduction
related to equipment replacement and maintenance backlog programs.
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TABLE PG&E-7.2.2-5:

EXAMPLE CALCULATION - RISK REDUCTION RELATED TO REPLACEMENT AND MAINTENANCE

BACKLOG PROGRAMS

Step Operational Risk Value Comments
Total Overall Utility Risk 26,038
Total Distribution Wildfire Risk 23,082
Total Unit Count 114K Number of non-pole open tags
Workplan Unit Count 24K Number of expected units

worked in 2023 workplan

% Exposure

24K/ 114K =21%

Workplan/total count

Total Unit Risk Score 101 Total risk score of open tags

Workplan Unit Risk Score 64 Workplan risk score of open
tags

% Risk Exposure 64% Percent tag risk being mitigated

WDRM Equipment Risk 35% Percent of distribution risk

Exposure associated with equipment

% Weighted Effectiveness 90% Discounted effectiveness value
for equipment

% Detectability 15% Percent of ignitions that is

detectable via inspection,
creating a tag

Risk Reduction

2,121*64%*35%*90%*15% = 64

Associated Risk Reduction

WDRM to Enterprise MAVF
Calibration

11.41

Calibrating WDRM to Enterprise
MAVF Distribution Wildfire
Score

Workplan Risk Reduction

64 *11.41 =730

Calibrating Risk Reduction to
Enterprise MAVF

% Risk Reduction

730 /26,038 = 2.8%

Risk Reduction/Total Utility Risk

Note: By addressing 21 percent of non-pole open tags, PG&E targets 64 percent of tag risk.
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7.2.2.3 Projected Risk Reduction on Highest-Risk Circuits Over the 3-Year WMP
Cycle

The objective of the service territory risk reduction summary is to provide an integrated
view of wildfire risk reduction across the electrical corporation’s service territory. The
electrical corporation must provide the following information:

e Tabular summary of numeric risk reduction for each high-risk circuit, showing risk
levels before and after the implementation of mitigation initiatives. This must
include the same circuits, segments, or span IDs presented in Section 6.4.2. The
table must include the following information for each circuit:

— Circuit, Segment, or Span ID: Unique identifier for the circuit, segment, or span.

« If there are multiple initiatives per ID, each must be listed separately, using
an extender to provide a unique identifier.

— Overall Utility Risk: Numerical value for the overall utility risk before and after
each mitigation initiative.

— Mitigation initiatives by implementation year: Mitigation initiatives the electrical
corporation plans to apply to the circuit in each year of the WMP cycle.

Table 7-4 is based on our workplans as of February 2023. The mitigation initiatives
described below are not Objectives or Targets for quarterly or annual reporting
purposes in connection with this Plan.

There are various factors that may impact the actual execution and completion of work
and that cannot directly be accounted for in the below table. For example, external
constraints like permitting and customer authorizations may impact project completion
schedules and that will impact the risk reduction in certain years.

We are including both control and mitigation initiatives in this table to demonstrate the
layers of system protection, whether or not they provide in-year or long-term system
resiliency benefits for the years listed below.

Circuit segments in Table 7-4 are ranked by mean wildfire risk and sorted by total risk.
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TABLE 7-4:
SUMMARY OF RISK REDUCTION FOR TOP RISK CIRCUIT SEGMENTS

Total Jan 1, Jan. 1,
Wildfire Overall 2023 2026
Mean Risk HFTD Risk Overall Jan. 1, 2023 - Dec. 31, 2023 Jan. 1, 2024 Jan. 1, 2024 - Dec. 31, 2024 Jan. 1, 2025 Jan. 1, 2025 - Dec. 31, 2025 Overall
Circuit Segment ID Score Miles Score® Risk® Mitigation Initiatives Overall Risk Mitigation Initiatives Overall Risk Mitigation Initiatives® Risk
INDIAN FLAT 1104CB 0.0393 13.80 118.47 41.46 EPSS 41.38 EPSS 38.78 EPSS 38.57
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection . . . .
Ground Inspection Aerial Inspectlop Aerial Inspectlo_n
Non-Pole Backlog Ground Inspection Ground Inspection
Non-Pole Backlog Non-Pole Backlog
Pole Backlog Pole Backlog
Undergrounding in 2026
BONNIE NOOK 1101CB 0.0295 17.80 91.28 35.51 EPSS 33.99 EPSS 33.61 EPSS 18.68
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Expulsion Fuse Replacement Aerial Inspection Undergrounding
Aerial Inspection Ground Inspection Aerial Inspectio_n
Ground Inspection Non-Pole Backlog Ground Inspection
Non-Pole Backlog Tree Removal N_on-PoIe Backlog
Pole Backlog Pole Backlog Line Removal
Pole Backlog
ALLEGHANY 1102CB 0.0240 18.91 88.61 32.68 EPSS 30.64 EPSS 30.26 EPSS 22.09
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Surge Arrestor Replacement Aerial Inspection Undergrounding
Aerial Inspection Ground Inspection Aerial Inspection
Non-Pole Backlog Non-Pole Backlog Ground Inspection
Line Removal Pole Backlog Non-Pole Backlog
Pole Backlog Pole Backlog
OAK HURST 110310140 0.0288 18.76 88.41 31.42 EPSS 29.97 EPSS 29.41 EPSS 29.41
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Ground Inspection Ground Inspection Ground Inspection
Non-Pole Backlog Non-Pole Backlog Non-Pole Backlog
Tree Removal Pole Backlog Pole Backlog
DCD
Line Sensors Pilot
Pole Backlog
SILVERADO 2104515946 0.0254 19.06 85.60 33.12 EPSS 32.59 EPSS 32.29 EPSS 32.29

Veg Mgmt. (Annual & Second Patrol)
Non-Pole Backlog

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
Ground Inspection
Tree Removal

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
Ground Inspection
Undergrounding in 2026
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TABLE 7-4:
SUMMARY OF RISK REDUCTION FOR TOP RISK CIRCUIT SEGMENTS
(CONTINUED)

Total Jan. 1,
Wildfire Overall 2026
Mean Risk HFTD Risk Jan 1, 2023 Jan. 1, 2023 - Dec. 31, 2023 Jan. 1, 2024 Jan. 1, 2024 - Dec. 31, 2024 Jan. 1, 2025 Jan. 1, 2025 - Dec. 31, 2025 Overall
Circuit Segment ID Score Miles Score® | Overall Risk® Mitigation Initiatives Overall Risk Mitigation Initiatives Overall Risk Mitigation Initiatives®© Risk
HIGHLANDS 1102628 0.0261 15.78 | 75.58 23.83 EPSS 12.94 EPSS <1 EPSS <1
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Undergrounding Surge Arrestor Replacement Aerial Inspection
Overhead Hardening Aerial Inspection Ground Inspection
Aerial Inspection Ground Inspection Line Removal
Ground Inspection Non-Pole Backlog
Non-Pole Backlog Line Removal
DCD Pole Backlog
Line Removal
Pole Backlog
UPPER LAKE 11011276 0.0250 12.29 | 67.22 23.53 EPSS 14.41 EPSS 13.52 EPSS 6.75
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Undergrounding Surge Arrestor Replacement Undergrounding
Overhead Hardening Aerial Inspection Overhead Hardening
Ground Inspection Non-Pole Backlog Ground Inspection
Non-Pole Backlog Tree Removal Non-Pole Backlog
Pole Backlog Pole Backlog Pole Backlog
MIDDLETOWN 0.0352 9.83 | 58.82 15.17 EPSS 11.65 EPSS 5.73 EPSS 1.74
110148212 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Ground Inspection Aerial Inspection
Undergrounding Undergrounding Overhead Hardening
Overhead Hardening Overhead Hardening
Tree Removal
Surge Arrestor Replacement
APPLE HILL 21026552 0.0258 13.02 | 57.11 20.87 EPSS 20.14 EPSS 5.01 EPSS 4.97
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Undergrounding Aerial Inspection
Ground Inspection Aerial Inspection Ground Inspection
Non-Pole Backlog Ground Inspection Non-Pole Backlog
DCD Non-Pole Backlog Pole Backlog
Pole Backlog Tree Removal
Pole Backlog
NOTRE DAME 0.0245 11.39 | 50.10 17.90 EPSS 17.56 EPSS 17.28 EPSS 17.26
11042028 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
Ground Inspection
Non-Pole Backlog
DCD

Aerial Inspection
Ground Inspection
Non-Pole Backlog
Pole Backlog

Aerial Inspection
Ground Inspection
Non-Pole Backlog
Pole Backlog

Undergrounding in 2026
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TABLE 7-4:
SUMMARY OF RISK REDUCTION FOR TOP RISK CIRCUIT SEGMENTS
(CONTINUED)

Total Jan. 1,
Wildfire Overall 2026
Mean Risk HFTD Risk Jan 1, 2023 Jan. 1, 2023 - Dec. 31, 2023 Jan. 1, 2024 Jan. 1, 2024 - Dec. 31, 2024 Jan. 1, 2025 Jan. 1, 2025 - Dec. 31, 2025 Overall
Circuit Segment ID Score Miles Score® | Overall Risk® Mitigation Initiatives Overall Risk Mitigation Initiatives Overall Risk Mitigation Initiatives®© Risk
CLAYTON 221296224 0.0341 10.18 | 47.28 16.85 EPSS 14.53 EPSS 14.22 EPSS 12.86
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Undergrounding Aerial Inspection Overhead Hardening
Expulsion Fuse Replacement Ground Inspection Aerial Inspection
Aerial Inspection Non-Pole Backlog Ground Inspection
Ground Inspection Pole Backlog Tree Removal
Non-Pole Backlog Pole Backl
Line Sensor Pilot ole Backiog
Pole Backlog Undergrounding in 2026
ANTLER 11011384 0.0387 10.34 | 46.88 16.70 EPSS 16.23 EPSS 16.00 EPSS 16.00
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Ground Inspection Aerial Inspection Aerial Inspection
Non-Pole Backlog Non-Pole Backlog Ground Inspection
DCD Undergrounding in 2026
Line Sensor Pilot
Pole Backlog
MONTICELLO 1101654 0.0268 8.30 | 43.06 15.70 EPSS 15.70 EPSS 15.54 EPSS 14.93
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Aerial Inspection
. . . . Ground Inspection
Aerial Inspection Aerial Inspection
. . Non-Pole Backlog
Ground Inspection Ground Inspection Pole Backlo
Non-Pole Backlog g
DCD
BALCH NO 1 0.0313 747 | 4219 14.78 EPSS 13.90 EPSS 13.90 EPSS 13.89
1101105414 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Ground Inspection Ground Inspection Ground Inspection
Non-Pole Backlog Pole Backlog Pole Backlog
DCD
Pole Backlog
CURTIS 170356972 0.0250 8.42 |41.10 14.49 EPSS 13.71 EPSS 13.71 EPSS 13.71
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Ground Inspection Ground Inspection Ground Inspection
Non-Pole Backlog Undergrounding in 2026
MONTICELLO 1101630 0.0396 494 | 41.08 14.96 EPSS 14.36 EPSS 13.80 EPSS 13.80

Veg Mgmt. (Annual & Second Patrol)

Expulsion Fuse Replacement
Aerial Inspection

Ground Inspection

Non-Pole Backlog

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
Ground Inspection
Non-Pole Backlog
DCD

Pole Backlog

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
Ground Inspection
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TABLE 7-4:
SUMMARY OF RISK REDUCTION FOR TOP RISK CIRCUIT SEGMENTS
(CONTINUED)

Total Jan. 1,
Wildfire Overall 2026
Mean Risk HFTD Risk Jan 1, 2023 Jan. 1, 2023 - Dec. 31, 2023 Jan. 1, 2024 Jan. 1, 2024 - Dec. 31, 2024 Jan. 1, 2025 Jan. 1, 2025 - Dec. 31, 2025 Overall
Circuit Segment ID Score Miles Score® | Overall Risk® Mitigation Initiatives Overall Risk Mitigation Initiatives Overall Risk Mitigation Initiatives®© Risk
PINE GROVE 1101CB 0.0473 5.05 | 32.00 11.89 EPSS 11.63 EPSS 11.25 EPSS 11.21
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Ground Inspection Aerial Inspection Aerial Inspection
Non-Pole Backlog Non-Pole Backlog Ground Inspection
Pole Backlog Pole Backlog Non-Pole Backlog
Pole Backlog
Undergrounding in 2026
BUCKS CREEK 1101CB 0.0292 4.81 28.51 9.98 EPSS 5.43 EPSS 5.43 EPSS 5.43
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Undergrounding
Overhead Hardening
SILVERADO 0.0343 5.69 | 26.59 11.69 EPSS 11.32 EPSS 11.27 EPSS 11.27
2104646776 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Ground Inspection Ground Inspection Ground Inspection
Non-Pole Backlog Non-Pole Backlog L
Pole Backlog Undergrounding in 2026
CALISTOGA 0.0272 5.04 | 26.03 9.55 EPSS 9.02 EPSS 9.02 EPSS 8.85
1102131531 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Expulsion Fuse Replacement Aerial Inspection Ground Inspection
Non-Pole Backlog Ground Inspection Non-Pole Backlog
Pole Backlog Tree Removal
Existing REFCL Circuit Pole Backlog
APPLE HILL 1104CB 0.0260 5.65 16.86 6.60 EPSS 6.28 EPSS 2.39 EPSS 2.39
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Ground Inspection Undergrounding Ground Inspection
Non-Pole Backlog Aerial Inspection Non-Pole Backlog
Line Sensor Pilot Non-Pole Backlog
Pole Backlog Pole Backlog
MIDDLETOWN 0.0245 3.59 16.55 5.81 EPSS 5.49 EPSS 5.48 EPSS 5.47
1101171414 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Non-Pole Backlog Ground Inspection Ground Inspection
DCD Non-Pole Backlog Non-Pole Backlog
Pole Backlog Pole Backlog
Undergrounding in 2026
ELECTRA 1102CB 0.0264 2.60 13.93 4.88 EPSS 4.88 EPSS 4.52 EPSS 4.52

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
Ground Inspection

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
Ground Inspection
Non-Pole Backlog

Aerial Inspection
Ground Inspection
Pole Backlog
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TABLE 7-4:
SUMMARY OF RISK REDUCTION FOR TOP RISK CIRCUIT SEGMENTS
(CONTINUED)

Total Jan. 1,
Wildfire Overall 2026
Mean Risk HFTD Risk Jan 1, 2023 Jan. 1, 2023 - Dec. 31, 2023 Jan. 1, 2024 Jan. 1, 2024 - Dec. 31, 2024 Jan. 1, 2025 Jan. 1, 2025 - Dec. 31, 2025 Overall
Circuit Segment ID Score Miles Score® | Overall Risk® Mitigation Initiatives Overall Risk Mitigation Initiatives Overall Risk Mitigation Initiatives®© Risk
ORO FINO 1102CB 0.0317 2.73 12.60 4.56 EPSS 4.44 EPSS 4.31 EPSS 4.31
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Non-Pole Backlog Ground Inspection Ground Inspection
Pole Backlog Non-Pole Backlog I
Pole Backlog Undergrounding in 2026
FRENCH GULCH 0.0250 2.71 12.22 4.50 EPSS 4.20 EPSS 4.20 EPSS 4.20
1101CB Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Ground Inspection Ground Inspection Ground Inspection
Non-Pole Backlog
Pole Backlog
PARADISE 1103283794 0.0278 2.55 12.12 4.52 EPSS 4.52 EPSS 4.52 EPSS 4.52
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Ground Inspection
Undergrounding (Butte)
PARADISE 11061212 0.0270 2.37 12.04 6.21 EPSS 6.21 EPSS 6.21 EPSS 6.21
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Ground Inspection Ground Inspection
Undergrounding (Butte)
CRESTA 1101103126 0.0240 0.87 |4.95 1.76 EPSS 1.76 EPSS 1.68 EPSS 1.68
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
DCD Ground Inspection Aerial Inspection
Existing Overhead Hardened Circuit Non-Pole Backlog
CRESTA 1101546650 0.0259 0.90 |4.36 1.53 EPSS 1.53 EPSS 1.43 EPSS 1.43
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
DCD Ground Inspection Aerial Inspection
Existing Overhead Hardened Circuit Non-Pole Backlog
MONTICELLO 1101CB 0.0305 0.54 | 3.06 1.07 EPSS 1.03 EPSS 1.00 EPSS 1.00
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Ground Inspection Aerial Inspection
Non-Pole Backlog Non-Pole Backlog
Pole Backlog
TIGER CREEK 0201CB 0.0409 0.40 |2.30 0.81 EPSS 0.81 EPSS <0.1 EPSS <0.1

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection

Veg Mgmt. (Annual & Second Patrol)

Undergrounding
Ground Inspection
Pole Backlog

Veg Mgmt. (Annual & Second Patrol)

Aerial Inspection
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TABLE 7-4:
SUMMARY OF RISK REDUCTION FOR TOP RISK CIRCUIT SEGMENTS
(CONTINUED)

Total Jan. 1,
Wildfire Overall 2026
Mean Risk HFTD Risk Jan 1, 2023 Jan. 1, 2023 - Dec. 31, 2023 Jan. 1, 2024 Jan. 1, 2024 - Dec. 31, 2024 Jan. 1, 2025 Jan. 1, 2025 - Dec. 31, 2025 Overall
Circuit Segment ID Score Miles Score® | Overall Risk® Mitigation Initiatives Overall Risk Mitigation Initiatives Overall Risk Mitigation Initiatives®© Risk
INDIAN FLAT 11044440 0.0386 0.24 | 1.74 0.61 EPSS 0.61 EPSS 0.61 EPSS 0.61
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Circuit Segment is Associated with Circuit Segment is Associated with Undergrounding in 2026 with
INDIAN FLAT 1104CB INDIAN FLAT 1104CB INDIAN FLAT 1104CB
CALPINE 1144304 0.0684 0.05 |1.71 0.61 Privately Owned Line 0.61 Privately Owned Line 0.61 Privately Owned Line 0.61
APPLE HILL 2102CB 0.0901 017 | 1.43 0.53 EPSS 0.51 EPSS 0.51 EPSS 0.51
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Ground Inspection Aerial Inspection Ground Inspection
Non-Pole Backlog Undergrounding with APPLE HILL
210236878
MIDDLETOWN 1103CB 0.0270 0.05 | 1.09 0.38 EPSS 0.38 EPSS 0.38 EPSS 0.38
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Ground Inspection Aerial Inspection
Undergrounding in 2022 with
MIDDLETOWN 11018494,
MIDDLETOWN 1103830
PLACERVILLE 0.1047 0.1 0.90 0.32 EPSS 0.32 EPSS 0.32 EPSS 0.32
210658118 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Ground Inspection Aerial Inspection Ground Inspection
Veg Mgmt. (Annual & Second Patrol)
Undergrounding with PLACERVILLE
210611132
BALCH NO 1 1101CB 0.0533 0.01 0.82 0.29 EPSS 0.29 EPSS 0.29 EPSS 0.29
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection Aerial Inspection Aerial Inspection
Ground Inspection Ground Inspection Ground Inspection
ALLEGHANY 0.0661 0.01 0.34 0.12 EPSS 0.12 EPSS 0.12 EPSS 0.12
11021101/2 Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Ground Inspection Aerial Inspection
Undergrounding with
ALLEGHANY 1102CB
CALPINE 1144962 0.0244 0.04 | 0.21 0.07 Privately Owned Line 0.07 Privately Owned Line 0.07 Privately Owned Line 0.07
CAMP EVERS 2105BL 0.0449 0.00 | 0.09 0.03 EPSS 0.03 EPSS 0.03 EPSS 0.03

2101

Veg Mgmt. (Annual & Second Patrol)

Interconnected with BEN LOMOND
1104BL, BEN LOMOND 0401CB
and BURNS 2101BL at substation

Veg Mgmt. (Annual & Second Patrol)
Ground Inspection

Interconnected with BEN LOMOND
1104BL, BEN LOMOND 0401CB
and BURNS 2101BL at substation

Veg Mgmt. (Annual & Second Patrol)
Aerial Inspection

Interconnected with BEN LOMOND
1104BL, BEN LOMOND 0401CB
and BURNS 2101BL at substation
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TABLE 7-4:
SUMMARY OF RISK REDUCTION FOR TOP RISK CIRCUIT SEGMENTS
(CONTINUED)

Total Jan. 1,
Wildfire Overall 2026
Mean Risk HFTD Risk Jan 1, 2023 Jan. 1, 2023 - Dec. 31, 2023 Jan. 1, 2024 Jan. 1, 2024 - Dec. 31, 2024 Jan. 1, 2025 Jan. 1, 2025 - Dec. 31, 2025 Overall
Circuit Segment ID Score Miles Score® | Overall Risk® Mitigation Initiatives Overall Risk Mitigation Initiatives Overall Risk Mitigation Initiatives®© Risk
MARIPOSA 2101929360 0.0334 0.07 | 0.09 0.03 EPSS 0.03 EPSS 0.03 EPSS 0.03
Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol) Veg Mgmt. (Annual & Second Patrol)
Previously Overhead Hardened with Ground Inspection Aerial Inspection
MARIPOSA 2101241564 Previously Overhead Hardened with Previously Overhead Hardened with
MARIPOSA 2101241564 MARIPOSA 2101241564

Note: Circuit segments are selected from highest to lowest mean wildfire or ignition risk and sorted by total overall utility risk. Based on that ranking, PG&E identifies 41 circuit segments that fall within the top 5 percent of risk.
(a) Excludes the risk reduction associated with EPSS.

(b) Accounts for risk reduction associated with EPSS.

(c) Projected 2026 underground miles are listed for awareness only. They are not factored into the Jan. 1, 2026 Overall Risk value as risk reduction benefits do not occur until Jan. 1, 2027.

(d) Where undergrounding work is associated with a different circuit segment we do not calculate risk reduction for the “original” circuit segment. For example, APPLE HILL 2102CB undergrounding is associated with circuit segment APPLE HILL
210236878 and the risk reduction is calculated only for APPLE HILL 210236878.
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7.2.3 Interim Mitigation Initiatives

As indicated in Section 7.1.4.3, for each mitigation that will require greater than

one year to implement, the electrical corporation must assess the potential need for
interim mitigation initiatives to reduce risk until the primary or permanent mitigation
initiative is in place. If the electrical corporation determines that an interim mitigation
initiative is necessary, it must also develop and implement that initiative, as appropriate.

The electrical corporation must provide a description of the following in this section of
the WMP:

e The electrical corporation’s procedures for evaluating the need for interim risk
reduction;

e The electrical corporation’s procedures for determining which interim mitigation
initiative(s) to implement;

e The electrical corporation’s characterization of each interim risk
management/reduction action and evaluation of its specific capabilities to reduce
risks, including:

— Potential consequences of risk event(s) addressed by the
improvement/mitigation; and

— Frequency of occurrence of the risk event(s) addressed by the
improvement/mitigation.

Each interim mitigation initiative planned by the electrical corporation for implementation
on high-risk circuits must be listed as a mitigation initiative in Section 8. In addition,
interim mitigation initiatives must be discussed in the relevant mitigation initiative
sections of the WMP and included in the related target tables.

PG&E'’s wildfire mitigations are divided into three categories: Comprehensive Monitoring
and Data collection; Operational Mitigations; and System Resilience. We rely on our
Operational Mitigations as interim mitigations to reduce system risk until more
permanent, long-term System Resilience mitigations can be fully deployed.

We evaluate the need for interim risk reduction based on the time and resources
required to implement more permanent solutions. If there is any chance that a portion
of the system will be exposed to risk that cannot be managed through our control
programs pending the implementation of System Resilience mitigations, we will look to
implement an interim solution. We determine which interim mitigation to implement
following the procedures described in Section 7.1.4 above.

Operational Mitigations are divided into four interim mitigation groups.

o Group 1: Targeted programs such as Life Extension Application for Transmission
Line Assets that can be implemented quickly and provide short-term mitigation until
line replacement activities are completed.
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Group 2: Inspections and maintenance programs where we exceed compliance
requirements until permanent mitigations are deployed and/or we implement new
technologies so that we no longer need to exceed compliance requirements.

Group 3: Operational Mitigations such EPSS and PSPS that will be discontinued in
those areas where permanent risk reduction through undergrounding will occur.

Group 4: Community engagement events used to convey local wildfire safety
information to our customers in anticipation of potential PSPS events or other
events that may impact them.

Group 1: Targeted transmission line rebuild includes replacements of major
components such as structures, conductors, and insulators and is considered a
permanent mitigation. These projects are costly and complex (long lead-time material,
construction clearances, permitting), and typically take several years to complete. To
help address interim risks, shorter-term mitigations are used to address risks by
strengthening and extending the life of the components. Below are examples of these
mitigations.

Shunt splice installation on top of an existing splice that have been identified as
having a higher risk of failure. This installation eliminates the splice as a single
point of failure, as a failure of the original splice would not result in down conductor.

Conductor segment replacements targets the segments in a line with higher risk of
failure, due to asset type such as small-size conductors or localized threats such as
vibration. These targeted segments can be replaced to reduce failure risk without
rebuilding the entire line. This is to reduce risk for lines where the conductor
segments are at higher risks, but the structures are in good condition and there is
no additional electrical capacity need to increase the conductor size.

Transmission tower coating targets structures in areas subject to atmospheric
corrosion. This work enables corrosion protection of the steel from environmental
exposure and physical abrasions.

Transmission tower cathodic protection is used to control the corrosion and extends
the life of the structure foundations.

Wood pole reinforcement provides additional strength near the base of wood poles,
which can reduce the risk of failure by restoring the strength at the groundline and
extend the life of the assets.

Group 2: The mitigations that provide interim risk reduction because we exceed
compliance requirements include the following:

Equipment Maintenance and Repair;
Pole Clearing Program;
uDS;

Wood Management;
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Substation Defensible Space;
Focused Tree Inspections;
Transmission Integrated VM; and

Emergency Response VM.

Group 3: Operational Mitigations that will eventually be discontinued or reduced in
those areas where permanent risk reduction is deployed.

Temporary Distribution Microgrids — Reduces customers impacted by PSPS events
and supports community resilience during PSPS events.

CMEP and MIP — Addresses PSPS mitigation and supports energy resilience for
our customers and communities.

Downed Conductor Detection — DCD eliminates a potential ignition source in the
HFTD area until a more permanent mitigation is in place.

Enhanced Powerline Safety Settings — EPSS reduces the time it takes for line
protective devices to de-energize a powerline when a fault occurs. Reliance on
EPSS will decrease as lines are relocated underground.

VM for Operational Mitigations — Reduces outages and potential ignitions by
mitigating potential fall-in trees. This program will become unnecessary in areas
where undergrounding occurs.

PSPS Event — PG&E continues to reduce the scope of PSPS events and customers
experiencing PSPS-related outages through improved situational awareness and
grid monitoring and operations.

Partial Voltage Detection — Identifies a potential ignition source and continues to be
useful even when there is near complete undergrounding with only small segments
of overhead conductors remaining.

SIPT — The work performed by the SIPT crews will decrease as we reduce the
number of ignitions through our various mitigation programs.

Partial Voltage Force Out — EPSS enable circuits, if PV detected, a forced out would
be triggered operating the closest source side enabled device, and then we
dispatch T-Men to assess the location for potential hazards.

The interim risk mitigation provided by these mitigation initiatives is summarized in
Section 7.2.1 above and additional detail about each one is provided in Section 8 and
Section 9. A reference to the specific section where the mitigation is described in also
included in Section 7.2.1 above. Frequency of occurrence of the risk event is discussed
in Section 6.2.

Group 4: Community engagement events used to convey local wildfire safety
information to our customers. These interim mitigations reduce the impacts of wildfire
or outage events.

Community Engagement
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PACIFIC GAS AND ELECTRIC COMPANY
2023-2025 WILDFIRE MITIGATION PLAN
SECTION 8
WILDFIRE MITIGATIONS
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8. Wildfire Mitigation

8.1 Grid Design, Operations, and Maintenance

8.1.1 Overview

In this section, the electrical corporation must identify objectives for the next 3- and
10-year periods, targets, and performance metrics related to the following grid design,
operations, and maintenance programmatic areas:

Grid design and system hardening;

Asset inspections;

Equipment maintenance, and repair;

Asset management and inspection enterprise system(s);
Quality Assurance (QA)/quality control (QC);

Open work orders;

Grid operations and procedures; and

Workforce planning.

8.1.1.1 Objectives

Each electrical corporation must summarize the objectives for its 3-year and 10-year

plans for implementing and improving its grid design, operations, and maintenance.118
These summaries must include the following:

Identification of which initiative(s) in the Wildfire Mitigation Plan (WMP) the electrical
corporation is implementing to achieve the stated objective, including Utility Initiative
Tracking IDs;

Reference(s) to applicable codes, standards, and best practices/guidelines and an
indication of whether the electrical corporation exceeds an applicable code,
standard, or regulation;

Method of verifying achievement of each objective;
A target completion date; and

Reference(s) to the WMP section(s) or appendix, including page numbers, where
the details of the objective(s) are documented and substantiated.

118 Annual information included in this section must align with the Quarterly Data Report (QDR)

data.
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This information must be provided in Table 8-1 for the 3-year plan and Table 8-2 for the
10-year plan. Examples of the minimum acceptable level of information are provided
below.

Table 8-1 and Table 8-2 Information Summary: In Table 8-1 and Table 8-2, we are
providing the objective name (Objective Name), a description of the objective
(Objective Description), the anticipated outlook of the objective (3-Year/10-Year
Outlook), the planned due date for the objective (Completion Date), the applicable
Initiative Tracking ID (Initiative Tracking ID), “Applicable Regulations, Codes,
Standards, and Best Practices”, “method of verification”, and “section and page #’
references. As noted in Section 7.2.1, “Applicable Regulations, Codes, Standards,
and Best Practices”, “method of verification”, and “section and page #” columns are
not a part of the objective. Instead, the controlling objective information is in the

“Objective Description” and “Completion Date” columns.

Reporting: Unless changed through Energy Safety’s Change Order process,
Pacific Gas and Electric Company (PG&E) will use the objectives in Table 8-1 and
Table 8-2 below for quarterly compliance reporting including the QDR, Quarterly
Notification (QN), and the Annual Report on Compliance (ARC). We note that
throughout this 2023-2025 WMP, we discuss current plans for wildfire-related
activities beyond the objectives in Table 8-1 and_Table 8-2. The timing and scope
of these additional activities and work may change. We will not be reporting on
these plans or activities in our QDR, QN, or ARC because they are not objectives
but are descriptions of plans and activities in our 2023-2025 WMP to provide a
complete picture of our wildfire mitigation activities.

External Factors: All objectives in the below Table 8-1_and Table 8-2 are subject to
External Factors which represent reasonable circumstances which may impact
execution against objectives including, but not limited to, physical conditions,
landholder refusals, environmental delays, customer refusals or non-contacts,
permitting delays/restrictions, weather conditions, removed or destroyed assets,
active wildfire, exceptions or exemptions to regulatory/statutory requirements, and
other safety considerations.

Utility Initiative Tracking ID: We are including Initiative Tracking IDs in each section
that has associated targets and objectives. Table 8-1 and Table 8-2 display the
Tracking IDs we are implementing to tie the objectives to the narratives and
initiatives in the WMP. The Initiative Tracking IDs will also be used for reporting in
the QDR.
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TABLE 8-1:

GRID DESIGN, OPERATIONS, AND MAINTENANCE OBJECTIVES (3-YEAR PLAN)

Applicable
Regulations,
Codes,
Applicable Standards,
Initiative(s), and Best Reference
Tracking Practices Method of Verification Completion (Section and
Objective Name Objective Description ID(s) (See Note) (i.e., program) Date Page #)
Evaluate Covered Update the covered conductor GH-02 G095, GO165, | Whitepaper showing the | 3/29/2024 Section 8.1.2.1
Conductor recorded effectiveness calculation ACI PG&E updated covered (2023 data) Page 338
Effectiveness using 2023 and 2024 outage data 22-11 conductor effectiveness | 3/31/2025 9
on the lines that have Covered calculation using 2023 (2024 data)
Conductors for consideration in outage data.
future system hardening Whitepaper showing the
workplans.
updated covered
conductor effectiveness
calculation using 2024
outage data.
Evaluate and Evaluate the output of the Phase | GH-03 G095, GO165, | Report outlining the 12/31/2023 Section 8.1.2.1

Implement Covered
Conductor
Effectiveness
Impact on
Inspections and
Maintenance
Standards

1 and Phase 2 covered conductor
effectiveness study to: (1)
determine the impacts of the
study on the maintenance and
inspections standards for
deployed covered conductor
assets; and (2) update
TD-2305M-JA02 (overhead
inspections job aid), as needed.

TD-2305M-JAO
2

impacts of the
methodology and any
proposed changes.

Updated
TD-2305M-JA02
document for
inspections and
maintenance to include
references to covered
conductor asset
inspection and
maintenance, as
needed.

Page 338
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TABLE 8-1:

GRID DESIGN, OPERATIONS, AND MAINTENANCE OBJECTIVES (3-YEAR PLAN)
(CONTINUED)

Applicable
Regulations,
Codes,
Applicable Standards,
Initiative(s), and Best Reference
Tracking Practices Method of Verification Completion (Section and
Objective Name Objective Description ID(s) (See Note) (i.e., program) Date Page #)

Retainment of Develop a plan to increase Al-01 N/A Multiyear resource plans. | 12/31/2025 Section 8.1.9.1
Inspectors and retention over time for trained Page 478
Internal Workforce and qualified inspectors. 9
Development

Develop a plan to focus on

increasing and sustaining a

consistent, year-over-year

internal workforce that builds on

existing experience and mentors

new employees for asset

inspections.
Develop Distribution | Evaluate the continued use of Al-03 N/A Report summarizing the 12/31/2023 Section 8.1.3.2.7
Aerial Inspections aerial inspections for distribution results of the 2023 Aerial

) ) Page 406

program overhead equipment. Inspections.
Filling Asset Populate missing age data in the | Al-11 TD-9212S - List of targeted 12/31/2025 Section 8.1.5
Inventory Data Gaps | Asset Registry (using Asset Registry | distribution and Page 433

“Installation Date” data element Standard transmission equipment 9

as a proxy) to 90 percent
weighted average across risk
prioritized distribution and
transmission equipment.

types.

Baseline and actual rate
of completeness for the
“Installation Date” data
element for each targeted
distribution and
transmission equipment

type.
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TABLE 8-1:

GRID DESIGN, OPERATIONS, AND MAINTENANCE OBJECTIVES (3-YEAR PLAN)

(CONTINUED)

Applicable
Regulations,
Codes,
Applicable Standards,
Initiative(s), and Best Reference
Tracking Practices Method of Verification Completion (Section and
Objective Name Objective Description ID(s) (See Note) (i.e., program) Date Page #)

Asset Inspections — | Perform annually, year-round GM-01 N/A Final reports and field 12/31/2023 Section 8.1.6.1
Quality Assurance Transmission and Distribution guides for all audits.

system inspection quality 12/31/2024 Page 441

assurance audits of “QC 12/31/2025

complete” locations in HFTD

areas. Statistically valid

methodology parameters, such

as a confidence level of

95 percent and 5 percent margin

of error, will be utilized.
HFTD/HFRA Open Eliminate the backlog* of GM-04 N/A Closed notifications. 12/31/2025 Section 8.1.7.2
Tag Reduction — distribution open non-pole Page 449
Backlog Elimination | ignition risk tags. g
— 3 Year Plan *Backlog is defined as the open

ignition EC natifications known

as of January 5, 2023, and found

prior to Jan 1, 2023, in

HFTD/HFRA locations.
Updates on EPSS Provide annually an updated GM-07 D-16-01-008 Annual EPSS Reliability 2/15/2024 for Section 8.1.8.1.1
Reliability Study Enhanced Powerline Safety and Revision Study 2023 data Page 463

Settings (EPSS) reliability impact Notice 22-12 2/15/2025 for 9

study per Areas for Continued from 2022 2024 data

Improvement (ACI) PG&E-22-32 WMP

2/15/2026 for

2025 data
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TABLE 8-2:

GRID DESIGN, OPERATIONS, AND MAINTENANCE OBJECTIVES (10-YEAR PLAN)

Applicable
Regulations,
Codes,
Applicable Standards, and Method of Reference
Objective Initiative(s), Best Practices Verification Completion (Section and
Objective Name Description Tracking ID(s) (See Note) (i.e., Program) Date Page #)
HFTD/HFRA Open | Eliminate the GM-05 N/A Closed notifications | 12/31/2029 Section 8.1.7.2

Tag Reduction —
Backlog Elimination
— 7-year Plan

backlog*® of open
distribution pole
ignition risk tag.

Backlog is defined
as the open ignition
EC notifications
known as of
January 5, 2023,
and found prior to
January 1, 2023, in
HFTD/HFRA
locations.

Page 449




8.1.1.2 Targets

Initiative targets are forward -looking quantifiable measurements of activities identified
by each electrical corporation in its WMP. Electrical corporations will show progress
toward completing targets in subsequent reports, including QDRs and WMP Updates.

The electrical corporation must list all targets it will use to track progress on its grid
design, operations, and maintenance for the three years of the Base WMP. Energy
Safety’s Compliance Assurance Division and third parties must be able to track and
audit each target. For each initiative target, the electrical corporation must provide the
following:

« Utility Initiative Tracking IDs.
o Projected Targets for each of the three years of the Base WMP and relevant units.
e Quarterly, rolling targets for 2023 and 2024 (inspections only).

e The expected “x% risk impact” for each of the three years of the Base WMP. The
expected x% risk impact is the expected percentage risk reduction per year, as
described in Section 7.2.2.2.

e Method of verifying target completion.

The electrical corporation’s targets must provide enough detail to effectively inform
efforts to improve the performance of the electrical corporation’s grid design, operations,
and maintenance initiatives.

Table 8-3 and Table 8-4 below provide examples of the minimum acceptable level of
information.

1. Table 8-3 Information Summary: In Table 8-3, we_are providing the target name
(Target Name), the applicable Initiative Tracking ID (Initiative Tracking ID) and a
description of the Target for each applicable year (2023 Target & Unit, 2024 Target
& Unit, 2025 Target & Unit), the “% Risk Impact” for each respective year, and the
method of verification. As noted in Section 7.2.1, the percent Risk Impact and
method of verification columns are not a part of the Target. Instead, the controlling
target information is in the “Target & Unit” columns for each respective year.

2. Table 8-4 Information Summary: Table 8-4 contains the Q2 and Q3 quarterly
targets for 2023 and 2024 as well as the year end targets for 2023, 2024, and 2025
for inspections. Please note, the end of year targets in Table 8-4 are also
represented in Table 8-3. For readability and efficiency, the annual targets in
Table 8-3 include additional language to provide more context on the quantitative
target values, as well as all other required information associated with targets
(i.e., method of verification, percent Risk Impact). Therefore, if additional context is
needed to better understand the quarterly target values in Table 8-4, please refer to
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the 2023 Target & Unit, 2024 Target & Unit, 2025 Target & Unit columns in
Table 8-3 that have the same associated target name (Target Name).

Utility Initiative Tracking ID: We are including Initiative Tracking IDs in each section
that has associated targets and objectives. Table 8-3 and Table 8-4 display the
Tracking IDs we are implementing to tie the targets to the narratives and initiatives
in the WMP. The Initiative Tracking IDs will also be used for reporting in the QDR.

Reporting: Unless changed through Energy Safety’s Change Order process, PG&E
will use the Targets in Table 8-3 and Table 8-4 below for quarterly compliance
reporting including the QDR, QN, and the ARC. It is also important to note that
throughout this 2023-2025 WMP, we discuss current plans for wildfire-related
activities in addition to the Targets in Table 8-3 and Table 8-4. The timing and
scope of these additional activities and work may change. We will not be reporting
on these plans or activities in our QDR, QN, or ARC because they are not Targets
but are descriptions of plans and activities in our 2023-2025 WMP to provide a
complete picture of our mitigation activities.

Percent Risk Impact: The percent Risk Impact provided in Table 8-3 is calculated
based on the risk reduction of the mitigation initiative divided by total overall utility
risk as defined in Section 6.4.2, Section 7.2.2.2, and Section 7.2.2.3. The percent
Risk Impact provided is an estimate based on the best available workplans applied
against the latest risk models as of time of this filing. Please note, in many cases,
the workplans contain units exceeding the target presented to ensure target
completion is feasible. We anticipate that as mitigation work takes place and as risk
models and workplans are updated, the estimated percent Risk Impact projections
could change. Additionally, for inspection and line sensor related targets, since
inspections in of themselves do not reduce risk, instead we provided an

“E es-on-Ris ” value to provide insights into the level of risk being assessed.

External Factors: All targets in the below Table 8-3 and Table 8-4 are subject to
External Factors which represent reasonable circumstances which may impact
execution against targets including, but not limited to, physical conditions,
landholder refusals, environmental delays, customer refusals or non-contacts,
permitting delays/restrictions, weather conditions, removed or destroyed assets,
active wildfire, exceptions or exemptions to regulatory/statutory requirements, and
other safety considerations.

High Fire Threat District (HFTD), High Fire Risk Area (HFRA), Buffer Areas: Unless
stated otherwise, all initiative work described in Table 8-3 involves work or audits on
units or equipment located in, traversing, energizing, or protecting units or
equipment in HFTD, HFRA, or Buffer Zone areas.
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TABLE 8-3:
GRID DESIGN, OPERATIONS, AND MAINTENANCE TARGETS BY YEAR

Initiative Reference X% Risk X% Risk X% Risk
Activity Section Impact Impact Impact Method of
Target Name Tracking ID 2023 Target & Unit 2023 2024 Target & Unit 2024 2025 Target & Unit 2025 Verification
System GH-01 8.1.2.1 Complete 420 circuit 2% Complete 470 circuit 4% Complete 580 circuit 5% For
Hardening — miles of system miles of system miles of system post-construction
Distribution hardening work which hardening work which hardening work which projects, as-built job
includes overhead includes overhead includes overhead package and Fire
system hardening, system hardening, system hardening, Safe Spans
undergrounding, and undergrounding, and undergrounding, and Inspection report.
removal of overhead removal of overhead removal of overhead )
lines in HFTD, HFRA, or lines in HFTD, HFRA, or lines in HFTD, HFRA, or For partially
buffer zone areas buffer zone areas buffer zone areas completed/
except for any mileage except for any mileage except for any mileage in-construction
being undergrounded being undergrounded being undergrounded projects, design
and tracked separately and tracked separately and tracked separately construction drawing
as part of our Butte as part of our Butte as part of our Butte and Fire Safe Spans
County Rebuild and County Rebuild and County Rebuild and Inspection report.
other Community other Community other Community
Rebuild efforts. Rebuild efforts. Rebuild efforts.
10K GH-04 8.1.2.2 Complete 350 circuit 2% Complete 450 circuit 3% Complete 550 circuit 5% For
Undergrounding miles of undergrounding miles of undergrounding miles of undergrounding post-construction
work. The 350-circuit work. The 450-circuit work. The 550-circuit projects, as-built job
mile target includes: mile target includes: mile target includes: package and Fire
(1) undergrounding (1) undergrounding (1) undergrounding Safe Spans
taking place as part of taking place as part of taking place as part of Inspection report.
System Hardening, System Hardening, System Hardening, )
(2) undergrounding (2) undergrounding (2) undergrounding For partially
taking place as part of taking place as part of taking place as part of completed/
the Butte County the Butte County the Butte County in-construction
Rebuild program Rebuild program Rebuild program projects, design
(including a small (including a small (including a small construction drawing
volume of previously volume of previously volume of previously and Fire Safe Spans
hardened overhead hardened overhead hardened overhead Inspection report.
lines that are being lines that are being lines that are being
placed underground) or placed underground) or placed underground) or
other Community other Community other Community
Rebuild programs, and Rebuild programs, and Rebuild programs, and
(3) any other (3) any other (3) any other
undergrounding work undergrounding work undergrounding work
performed in HFTD, performed in HFTD, performed in HFTD,
HFRA, Buffer Zone, or HFRA, Buffer Zone, or HFRA, Buffer Zone, or
fire rebuild areas. fire rebuild areas. fire rebuild areas.
System GH-05 8.1.2.5.1 Remove or replace <1% N/A N/A Remove or replace 5 <1% As-built job
Hardening — 43 circuit miles of circuit miles of package.

Transmission

transmission conductor
on lines.

transmission conductor.
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TABLE 8-3:
GRID DESIGN, OPERATIONS, AND MAINTENANCE TARGETS BY YEAR
(CONTINUED)

Initiative X% Risk X% Risk X% Risk
Activity Reference Impact Impact Impact Method of
Target Name Tracking 1D Section 2023 Target & Unit 2023 2024 Target & Unit 2024 2025 Target & Unit 2025 Verification
System GH-06 8.1.2.5.1 Install shunt splice(s) on <1% Install shunt splice(s) TBD Install shunt splice(s) TBD As-built job package
Hardening — 20 transmission lines. on 22 transmission on 25 transmission
Transmission lines. lines.
Shunt Splices
Distribution GH-07 8.1.2.8.1 Install and SCADA 0% N/A 0% N/A 0% As-built job package
Protective commission 75 new or SCADA Release
Devices SCADA protective Letters
devices (Line Recloser,
Fuse Saver, or
Interrupter).
Surge Arrestor — GH-08 8.1.2.10.4 | Remove 663 <1% N/A N/A N/A N/A Closed work orders
Removals non-exempt surge
arrestors (based on the
known population as of
01/12/2023) where
known grounding issues
exist. If no non-exempt
surge arrestor is
identified at a location
during pre-field work, the
unit will be resolved, and
the notification will be
canceled. Canceled
notifications will count
towards this target.
Distribution Line GH-09 8.1.2.10.3 | Replace or remove 20 <1% Replace or remove the <1% N/A N/A As-built job package
Motor Switch MSOs (from the 47 remaining MSOs from or (SCADA)
Operator (MSO) identified as of January the 47 identified, as of Release Letters
— Replacements 26, 2023). January 26, 2023.
Non-Exempt GH-10 8.1.2.10.5 | Remove non-exempt <1% Remove non-exempt <1% Remove non-exempt <1% Closed work orders
Expulsion Fuse expulsion fuses/ expulsion fuses/ expulsion fuses/
— Removal cutouts from 3,000 fuse cutouts from 3,000 fuse cutouts from

locations identified on
distribution poles.

locations identified on
distribution poles.

approximately

1,400 fuse locations
(based on known
population as of
1/26/23) identified on
distribution poles.
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TABLE 8-3:
GRID DESIGN, OPERATIONS, AND MAINTENANCE TARGETS BY YEAR
(CONTINUED)

Initiative x% Risk X% Risk x% Risk
Activity Reference Impact Impact Impact Method of
Target Name Tracking 1D Section 2023 Target & Unit 2023 2024 Target & Unit 2024 2025 Target & Unit 2025 Verification
Detailed Al-02 8.1.3.1.1 Complete detailed 69% Complete detailed TBD Complete detailed TBD Attainment report
Inspection ground inspections on (Eyes-on | ground inspections on ground inspections on
Transmission — 27,000 transmission -Risk) approximately 20,000 approximately 22,000
Ground structures in PG&E'’s transmission structures transmission structures
asset registry as of in PG&E’s asset in PG&E'’s asset
January 1, 2023. registry as of January registry as of
1, 2024. January 1, 2025.
Please note that this Please note that this
projected target may projected target may
require modification require modification
based on changes in based on changes in
the risk output. The the risk output. The
final inspection target final inspection target
units will be identified units will be identified
in PG&E'’s asset in PG&E'’s asset
registry and updated in registry and updated in
accordance with 2024 as part of the
Section 12.3 of the 2025 WMP Annual
2023-2025 WMP Update.
Process and
Evaluation Guidelines.
Detailed Al-04 8.1.3.1.2 Complete detailed aerial 66% Complete detailed TBD Complete detailed TBD Attainment report
Inspection inspections on 24,000 (Eyes-on | aerial inspections on aerial inspections on
Transmission — transmission structures -Risk) approximately 20,000 approximately 19,000

Aerial

in PG&E’s asset registry
as of January 1, 2023.

transmission structures
in PG&E’s asset
registry as of January
1, 2024.

Please note that this
projected target may
require modification
based on changes in
the risk output. The
final inspection target
units will be identified
in PG&E’s asset
registry and updated in
accordance with
Section 12.3 of the
2023-2025 WMP
Process and
Evaluation Guidelines.

transmission structures
in PG&E’s asset
registry as of

January 1, 2025.

Please note that this
projected target may
require modification
based on changes in
the risk output. The
final inspection target
units will be identified
in PG&E’s asset
registry and updated in
2024 as part of the
2025 WMP Annual
Update.
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TABLE 8-3:
GRID DESIGN, OPERATIONS, AND MAINTENANCE TARGETS BY YEAR
(CONTINUED)

Initiative x% Risk X% Risk x% Risk
Activity Reference Impact Impact Impact Method of
Target Name Tracking 1D Section 2023 Target & Unit 2023 2024 Target & Unit 2024 2025 Target & Unit 2025 Verification
Detailed Al-05 8.1.3.1.3 Complete detailed <1% Complete detailed TBD Complete detailed TBD Attainment report
Inspection climbing inspections of (Eyes-on | climbing inspections on climbing inspections on
Transmission — 1,700 transmission -Risk) approximately 1,200 approximately 1,200
Climbing structures in PG&E’s transmission structures transmission structures
asset registry as of in PG&E’s asset in PG&E'’s asset
January 1, 2023. registry as of January registry as of
1, 2024. January 1, 2025.
Please note that this Please note that this
projected target may projected target may
require modification require modification
based on changes in based on changes in
the risk output. The the risk output. The
final inspection target final inspection target
units will be identified units will be identified
in PG&E'’s asset in PG&E'’s asset
registry and updated in registry and updated in
accordance with 2024 as part of the
Section 12.3 of the 2025 WMP Annual
2023-2025 WMP Update.
Process and
Evaluation Guidelines.
Perform Al-06 8.1.3.1.4 IR patrols will be 56% IR patrols will be TBD IR patrols will be TBD Attainment report
transmission performed on 4,000 (Eyes-on | performed on 4,000 performed on 3,500
infrared (IR) circuit miles of energized -Risk) circuit miles of circuit miles of

inspections

transmission line.

energized transmission
line.

Please note that this
projected target may
require modification
based on changes in
the risk output. The
final inspection target
units will be identified
in PG&E’s asset
registry and updated in
accordance with
Section 12.3 of the
2023-2025 WMP
Process and
Evaluation Guidelines.

energized transmission
line.

Please note that this
projected target may
require modification
based on changes in
the risk output. The
final inspection target
units will be identified
in PG&E'’s asset
registry and updated in
2024 as part of the
2025 WMP Annual
Update.
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TABLE 8-3:
GRID DESIGN, OPERATIONS, AND MAINTENANCE TARGETS BY YEAR
(CONTINUED)

Initiative x% Risk X% Risk x% Risk
Activity Reference Impact Impact Impact Method of
Target Name Tracking 1D Section 2023 Target & Unit 2023 2024 Target & Unit 2024 2025 Target & Unit 2025 Verification
Detailed Ground Al-07 8.1.3.2.1 Complete detailed 40% Complete detailed 47% Complete detailed 45% Attainment report
Inspections — ground inspections on (Eyes-on | inspections on (Eyes-on-R | inspections on (Eyes-on
Distribution 234,648 distribution -Risk) approximately 233,501 isk) approximately 244,000 -Risk)

poles, which were
identified in PG&E'’s
asset registry as of
December 27, 2022.

As part of the target
number above, detailed
ground inspections will
be completed on a
42,470-pole subset of
distribution poles in
Severe, Extreme, or
High plat maps by July
31, 2023, which were
identified in PG&E’s
asset registry as of
December 27, 2022.

Similarly, detailed
ground inspections will
be completed on a
30,062-pole subset of
distribution poles in
Medium plat maps by
September 30, 2023,
which were identified in
PG&E’s asset registry
as of December 27,
2022.

Lastly, detailed ground
inspections will be
completed on a
162,116-pole subset of
distribution poles in Low
plat maps by
December 31, 2023,
which were identified in
PG&E'’s asset registry
as of December 27,
2022.

distribution poles,
which will be identified
in PG&E’s asset
registry as of
December 27, 2022.

Please note that this
projected target may
require modification
based on changes in
the risk output. The
final inspection target
units will be identified
in PG&E'’s asset
registry and updated in
accordance with
section 12.3 of the
2023-2025 WMP
Process and
Evaluation Guidelines.

distribution poles,
which will be identified
in PG&E'’s asset
registry as of
December 27, 2022.

Please note that this
projected target may
require modification
based on changes in
the risk output. The
final inspection target
units will be identified
in PG&E'’s asset
registry and updated in
2024 as part of the
2025 WMP Annual
Update.
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TABLE 8-3:
GRID DESIGN, OPERATIONS, AND MAINTENANCE TARGETS BY YEAR
(CONTINUED)

Initiative X% Risk X% Risk X% Risk
Activity Reference Impact Impact Impact Method of
Target Name Tracking 1D Section 2023 Target & Unit 2023 2024 Target & Unit 2024 2025 Target & Unit 2025 Verification
Supplemental Al-08 8.1.3.3.1 Complete supplemental 28% Complete TBD Complete TBD Pronto report
Inspections — inspections on 52 (Eyes-on | supplemental supplemental
Substation distribution substations. -Risk) inspections on 76 inspections on 78
Distribution . distribution substations. distribution substations.
Co-located Hydroelectric
substations and Co-located Co-located
Transmission & Hydroelectric Hydroelectric
Distribution substations substations and substations and
are counted separately Transmission & Transmission &
as two distinct units. Distribution substations Distribution substations
are counted separately are counted separately
as two distinct units. as two distinct units.
Supplemental Al-09 8.1.3.3.1 Complete supplemental 36% Complete TBD Complete TBD Pronto report
Inspections — inspections on 34 (Eyes-on | supplemental supplemental
Substation transmission Risk) inspections on 36 inspections on 41
Transmission substations. transmission transmission
. substations. substations.
Co-located Hydroelectric
substations and Co-located Co-located
Transmission & Hydroelectric Hydroelectric
Distribution substations substations and substations and
are counted separately Transmission & Transmission &
as two distinct units. Distribution substations Distribution substations
are counted separately are counted separately
as two distinct units. as two distinct units.
Supplemental Al-10 8.1.3.3.1 Complete supplemental 35% Complete TBD Complete TBD Pronto report
Inspections — inspections on 41 (Eyes-on | supplemental supplemental
Hydroelectric Hydroelectric -Risk) inspections on 46 inspections on 40

Substations and
Powerhouses

Generation Substations
and Powerhouses.

Co-located Hydroelectric
substations and
Transmission &
Distribution substations
are counted separately
as two distinct units.

Hydroelectric
Generation Substations
and Powerhouses.

Co-located
Hydroelectric
substations and
Transmission &
Distribution substations
are counted separately
as two distinct units.

Hydroelectric
Generation Substations
and Powerhouses.

Co-located
Hydroelectric
substations and
Transmission &
Distribution substations
are counted separately
as two distinct units.
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TABLE 8-3:
GRID DESIGN, OPERATIONS, AND MAINTENANCE TARGETS BY YEAR
(CONTINUED)

Initiative X% Risk X% Risk X% Risk
Activity Reference Impact Impact Impact Method of
Target Name Tracking 1D Section 2023 Target & Unit 2023 2024 Target & Unit 2024 2025 Target & Unit 2025 Verification
HFTD/HFRA GM-02 8.1.7.1 PG&E will eliminate the <1% N/A TBD N/A TBD Closed work orders
Open Tag known 16,831 HFTD
Reduction — and HFRA transmission
Transmission Ignition Risk tags (tags
found prior to January 1,
2023, with required end
dates in 2023 or earlier).
HFTD/HFRA GM-03 8.1.7.2 Reduce 48% of the 2.2% Reduce 68% of the <1% Reduce 77% of the <1% Closed work orders
Open Tag wildfire risk associated non-pole | wildfire risk associated non-pole wildfire risk associated non-pole
Reduction — with backlog* ignition <1% pole | with backlog* ignition <1% pole | with backlog* ignition <1% pole
Distribution risk tags from 151.1 (risk risk tags from 151.1 risk tags from 151.1
Backlog units as of January 1, (risk units as of (risk units as of
2023) by 72.5 (48%) risk January 1, 2023) by January 1, 2023) by
units. 102.7 (68%) risk units. 116.3 (77%) risk units.
*Backlog is defined as *Backlog is defined as *Backlog is defined as
the open ignition EC the open ignition EC the open ignition EC
notifications known as of notifications known as notifications known as
January 5, 2023, and of January 5, 2023, of January 5, 2023,
found prior to Jan 1, and found prior to Jan and found prior to Jan
2023, in HFTD/HFRA 1,2023, in 1,2023, in
locations. HFTD/HFRA locations. HFTD/HFRA locations.
EPSS — Down GM-06 8.1.2.10.1 Make capable for DCD <2% Make capable for DCD <1% Make capable for DCD <1% Report with the
Conductor 500 protective device 400 protective device 250 protective device number of

Detection (DCD)

controllers or relays.
This count includes
protection devices that
due to repair status
cannot receive the DCD
settings, and circuit
reconfiguration resulting
in descoping of device.

controllers or relays.
This count includes
protection devices that
due to repair status
cannot receive the
DCD settings, and
circuit reconfiguration
resulting in descoping
of device.

controllers or relays.
This count includes
protection devices that
due to repair status
cannot receive the
DCD settings, and
circuit reconfiguration
resulting in descoping
of device.

protective device
controllers or relays
that are DCD
capable
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TABLE 8-4:

ASSET INSPECTIONS TARGETS BY QUARTER

Initiative Reference Target End Target End End of Year Target End Target End End of Year | End of Year
Activity Section of Q22023 & | of Q32023 & | Target 2023 | of Q2 2024 & | of Q3 2024 & | Target 2024 | Target 2025
Target Name Tracking ID Unit Unit & Unit Unit Unit & Unit & Unit
Detailed Inspection Al-02 8.1.3.1.1 18,000 27,000 27,000 12,000 20,000 20,000 22,000
Transmission — Ground Transmission | Transmission | Transmission | Transmission | Transmission | Transmission | Transmission
Structures Structures Structures Structures Structures Structures Structures
Detailed Inspection Al-04 8.1.3.1.2 17,000 24,000 24,000 17,000 20,000 20,000 19,000
Transmission — Aerial Transmission | Transmission | Transmission | Transmission | Transmission | Transmission | Transmission
Structures Structures Structures Structures Structures Structures Structures
Detailed Inspection Al-05 8.1.3.1.3 1,200 1,700 1,700 900 1,200 1,200 1,200
Transmission — Transmission | Transmission | Transmission | Transmission | Transmission | Transmission | Transmission
Climbing Structures Structures Structures Structures Structures Structures Structures
Perform transmission Al-06 8.1.3.14 1,500 Miles 3,000 Miles 4,000 Miles 1,500 Miles 3,000 Miles 4,000 Miles 3,500 Miles
IR inspections
Detailed Ground Al-07 8.1.3.2.1 123,699 193,699 234,648 190,805 233,501 233,501 244,000
Inspections — Distribution Distribution Distribution Distribution Distribution Distribution Distribution
Distribution Poles Poles Poles Poles Poles Poles Poles
Supplemental Al-08 8.1.3.3.1 46 52 52 68 76 76 78
Inspections — Distribution Distribution Distribution Distribution Distribution Distribution Distribution
Substation Distribution Substations Substations Substations Substations Substations Substations Substations
Supplemental Al-09 8.1.3.3.1 31 34 34 33 36 36 41
Inspections — Transmission | Transmission | Transmission | Transmission | Transmission | Transmission | Transmission
Substation Substations Substations Substations Substations Substations Substations Substations
Transmission
Supplemental Al-10 8.1.3.3.1 41 41 41 45 46 46 40
Inspections — Hydroelectric | Hydroelectric | Hydroelectric | Hydroelectric | Hydroelectric | Hydroelectric | Hydroelectric
Hydroelectric Substations Substations Substations Substations Substations Substations Substations
Substations and and and and and and and and
Powerhouses Powerhouses | Powerhouses | Powerhouses | Powerhouses | Powerhouses | Powerhouses | Powerhouses




8.1.1.3 Performance Metrics Identified by the Electrical Corporation

Performance metrics indicate the extent to which an electrical corporation’s WMP is
driving performance outcomes. The electrical corporation must:

o List the performance metrics the electrical corporation uses to evaluate the
effectiveness of its grid design, operations, and maintenance in reducing wildfire
and Public Safety Power Shutoff (PSPS) risk.

e For each of these performance metrics listed, the electrical corporation must:

e Report the electrical corporation’s performance since 2020 (if previously collected);
e Project performance for 2023-2025; and

e List method of verification.

The electrical corporation must ensure that each metric’s name and values are the
same in its WMP reporting as its QDR reporting (specifically, QDR Table 2 and QDR
Table 3). Metrics listed in this section that are the same as performance metrics
required by Energy Safety and reported in QDR Table 2 (Performance Metric) must
match those reported in QDR Table 2. Metrics listed in this section that are not the
same as any of the performance metrics identified by Energy Safety and reported in
QDR Table 2 must match those reported in QDR Table 3.

The electrical corporation must:
e Summarize its self-identified performance metrics in tabular form; and
e Provide a brief narrative that explains trends in the metrics.

Table 8-5 provides an example of the minimum acceptable level of information.

Table 8-5 lists the recorded Grid Design, Operations, and Maintenance performance
metrics by year, 2020-2022, and the projected metrics for 2023-2025.

Number of Risk events includes ignitions, wire downs, and outages in HFTD Tier 2 and
Tier 3. The metric includes risk events on high wind warning days, red flag warning
days, and no wind event days. The Number of Risk events is weather dependent. The
projected number of Risk Events is based on a 5-year average that allows us to better
account for yearly fluctuations.

PG&E tracks the number of distribution outages while EPSS is enabled. Recognizing
that there is year-to-year variability in outage activity, we are taking steps to reduce the
number of outages that occur while EPSS is enabled. PG&E launched EPSS as a pilot
project in 2021 and in 2022 expanded the scope of EPSS to all HFRAs and select
adjacent EPSS buffer zones. We are projecting a decrease in the number of outages
by approximately 2 percent each year from 2023-2025 compared to the number of
outages in 2022.
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PG&E uses many performance metrics to evaluate the effectiveness of our PSPS
Program. Some of these metrics include tracking the frequency, scope, and duration of
PSPS events, as well as customer hours of PSPS per Red Flag Warning Overhead
circuit mile days. We provide recorded data and an analysis of the past 5 years of
weather data as a basis for the forecasted metrics.

Performance metrics related to frequency, scope, and duration of PSPS events are
largely weather dependent and customer impact will fluctuate depending on the
meteorological conditions and grid configuration at the time of each event.

Using our 2023 workplans for undergrounding and MSO replacements, PG&E projected
PSPS metrics into 2023 and keeps those values static for 2024-2025. PG&E
anticipates continued improvement from 2023-2025, but we do not yet have final
workplans and analysis on the value of those improvements for the following years.
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GRID DESIGN, OPERATIONS, AND MAINTENANCE PERFORMANCE METRICS RESULTS BY YEAR

TABLE 8-5:

Method of Verification

2023 2024 2025 (i.e., third-party
Performance Metrics 2020 2021 2022 Projected Projected Projected evaluation, QDR)

Number of Risk events (ignitions, wire 9,744 12,022 6,660 10,034 10,034 10,034 QDR®
downs and outages in HFTD)

Number of EPSS Events @ @ 2,375 2,350 2,300 2,250 QDR®
Frequency of PSPS Events 6 5 0 4 4 4 QDR®@
Duration of PSPS Events 22.3 million | 2.5 million 0 12.3 million | 12.2 million | 12.0 million QDR

(in customer hours)

Total Number of Customers impacted 649,685 80,319 0 317,151 313,527 309,138 QDR®

by PSPS

(a) QDR Table 2, QDR No. 1a — sum of HFTD Tier 2 and HFTD Tier 3.

(b) QDR Table 10, QDR No. 1d.
(c) QDR Table 10, QDR No. 1a.
(d) QDR Table 10, QDR No. 1c.
(e) QDR Table 10, QDR No. 4a.

(f) No dataavaia e as PG&E’s EPSS pro r am started only from 2022.




8.1.2  Grid Design and System Hardening

In this section, the electrical corporation must discuss how it is designing its system to
reduce ignition risk and what it is doing to strengthen its distribution, transmission, and
substation infrastructure to reduce the risk of utility-related ignitions resulting in
catastrophic wildfires.

The electrical corporation is required, at a minimum, to discuss grid design and system
hardening for each of the following mitigation activities:

1. Covered conductor installation;

2. Undergrounding of electric lines and/or equipment;

3. Distribution pole replacements and reinforcements;

4. Transmission pole/tower replacements and reinforcements;

5. Traditional overhead hardening;

6. Emerging grid hardening technology installations and pilots;

7. Microgrids;

8. Installation of system automation equipment;

9. Line removal (in the HFTD);

10. Other grid topology improvements to minimize risk of ignitions;
11. Other grid topology improvements to mitigate or reduce PSPS events; and
12. Other technologies and systems not listed above.

In Sections 8.1.2.1 through 8.1.2.12, the electrical corporation must provide a narrative
including the following information for each grid design and system hardening mitigation
activity:

Utility Initiative Tracking ID

Overview of the Activity: A brief description of the activity including reference to related
objectives and targets. Additionally, the overview must identify whether the activity is a
program, project, pilot, or study.

Impact of the Activity on Wildfire Risk

Impact of the Activity on PSPS Risk
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Updates to the Activity: Changes to the initiative since the last WMP submission and a
brief explanation as to why those change were made. Discuss any planned
improvements or updates to the activity and the timeline for implementation.

PG&E’s Grid Design and System Hardening initiatives focus on mitigating wildfire risk in
Tier 2 and 3 HFTD and HFRA areas within PG&E's service territory. Our System
Hardening program focuses on mitigating potential catastrophic wildfire risk caused by
transmission and distribution overhead assets. The mitigation portfolio also includes
initiatives that mitigate or reduce the impact of wildfire related outages, including PSPS
and EPSS.

Grid Design and System Hardening mitigations are risk informed. We discuss our risk
analysis framework in Section 6 and our wildfire mitigation strategy in Section 7 of this
WMP. We discuss our Grid Design and System Hardening initiatives in this section.

8.1.2.1 Covered Conductor Installation — Distribution

In Sections 8.1.2.1 through 8.1.2.12, the electrical corporation must provide a narrative
including the following information for each grid design and system hardening mitigation
activity:

Utility Initiative Tracking ID

Overview of the Activity: A brief description of the activity including reference to related
objectives and targets. Additionally, the overview must identify whether the activity is a
program, project, pilot, or study.

Impact of the Activity on Wildfire Risk
Impact of the Activity on PSPS Risk

Updates to the Activity: Changes to the initiative since the last WMP submission and a
brief explanation as to why those change were made. Discuss any planned
improvements or updates to the activity and the timeline for implementation.

Office of Enerqgy Infrastructure Safety (OEIS) Covered Conductor (CC) Installation
Definition: Installation of covered or insulated conductors to replace standard bare or
unprotected conductors (defined in accordance with General Order (GO) 95 as supply
conductors, including but not limited to lead wires, not enclosed in a grounded metal
pole or not covered by: a “suitable protective covering” (in accordance with Rule 22.8),
grounded metal conduit, or grounded metal sheath or shield). In accordance with

GO 95, conductor is defined as a material suitable for: (1) carrying electric current,
usually in the form of a wire, cable or bus bar, or (2) transmitting light in the case of fiber
optics; insulated conductors as those which are surrounded by an insulating material
(in accordance with Rule 21.6), the dielectric strength of which is sufficient to withstand
the maximum difference of potential at normal operating voltages of the circuit without
breakdown or puncture; and suitable protective covering as a covering of wood or other
non-conductive material having the electrical insulating efficiency (12 kilovolts (kV) per
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inch dry) and impact strength (20ft.-Ibs) of 1.5 inches of redwood or other material
meeting the requirements of Rule 22.8-A, 22.8-B, 22.8-C or 22.8-D.

Utility Initiative Tracking IDs: GH-01; GH-02; GH-03
Overview of the Activity

PG&E’s System Hardening program, which includes targeted CC installation, focuses
on mitigating potential catastrophic wildfire risk caused by distribution overhead assets.
The System Hardening Program applies various mitigations to circuit segments that
have the highest wildfire risk. For 2023, the highest wildfire risk miles are identified
using the following categories:

1. Top Risk Based on Wildfire Distribution Risk Models (WDRM): The primary
approach for selecting system hardening miles used two risk prioritization
methodologies: (1) top 20 percent circuit segments based on the 2021 WDRM v2;
and (2) the Wildfire Feasibility Efficiency (WFE)119 ranked circuit segments based
on the 2022 WDRM v3. Overhead hardening was selected where undergrounding
was deemed infeasible for the WDRM v3 selection.

2. Fire Rebuilds: Rebuilding electric distribution lines within towns and communities in
the aftermath of catastrophic wildfires. Overhead hardening Fire Rebuild work is
identified through a decision tree to determine the type of rebuild (overhead
hardening, undergrounding, or other solution) in areas that have been impacted by
a wildfire and may include fire-impacted areas in both HFTD and non-HFTD; and

3. PG&E’s Public Safety Specialist (PSS) Identified: Locations identified by PG&E’s
PSS team as presenting elevated wildfire risk.

CC installation involves the replacement of bare overhead primary conductor (voltage
between 2-21 kV) and associated framing with conductor that is insulated with
abrasion-resistant polyethylene coating (generally referred to as “covered conductor”
and occasionally as “tree wire”). Installing CC can help reduce the likelihood of faults,
and by extension ignitions, due to line-to-line contacts, tree-branch contacts, and faults
caused by animals. Installing CC on secondary lines has similar benefits as for primary
lines.

Overhead system hardening, including CC installation, is effective in several
environments including: (a) areas with low PSPS risk that have minimal tree fall-in risk
with more short, grassy fuels; (b) areas with limited risk associated with entering and
exiting (referred to as ingress and egress); or (c) in extreme terrain where
undergrounding is not feasible. It can be effective against third-party impacts that cause
line slap and some tree-fall situations, where there are fewer overstrike trees.

Overhead system hardening is an effective mitigation for many transient-type outages
(brief power interruptions typically caused by temporary faults on power lines), as well

119 pG&E’s WFE methodology is discussed in our response to ACl PG&E-22-34.
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as those caused by contact from vegetation (i.e., eucalyptus bark, palm fronds,
branches, etc.), birds, animals, and mylar balloons. Overhead system hardening also
includes installing covered jumpers and animal protection in addition to the CC. This
approach eliminates most exposed energized components and is effective in mitigating
many phase-to-ground type outages. As such, overhead system hardening may be
considered for HFTD or HFRA buffer zones that are adjacent to HFTD or HFRA
boundaries, or in non-HFTD or non-HFRA areas that experience recurring outages that
may indicate wildfire risk.

PG&E uses the same hardened overhead design criteria, including CC installation,
when new or replacement overhead assets are installed as part of other planned work
in the HFTD and HFRA, such as through projects driven by New Business, Work
Requested by Others (WRO), or capacity and reliability upgrades, if installation or
replacement of conductor is required.

Impact of the Activity on Wildfire Risk

PG&E uses the output from the WDRM to risk rank circuit segments. The circuit
segment rankings are the first step in defining the highest risk circuit segments for
project selection, planning, and execution.

Based on the latest analysis using data through 2022, the estimated effectiveness of
mitigating ignition risk through CC is 64 percent. This is consistent with the previous
results that were completed using data through 2020. We continue to review CC
installation effectiveness associated with the System Hardening standard through the
joint CC effectiveness study. Please refer to ACI PG&E-22-11 for more information
about the latest preliminary effectiveness estimates based on the Joint IOU CC
effectiveness study.

Impact of the Activity on PSPS Risk

Currently, PG&E does not consider CC as an exclusion criterion for PSPS events.
Instead, PG&E uses other grid design and system hardening methods, such as
undergrounding, to address PSPS risk.

Updates to the Activity

Since 2019, PG&E has installed approximately 960 miles of hardened overhead
conductor, including approximately 335 overhead system hardening miles in 2022. For
the period of this WMP, PG&E is significantly increasing the number of underground
miles (see Section 8.1.2.2) and decreasing the number of overhead hardening miles
relative to prior years.

PG&E’s overall System Hardening program includes the combination of Overhead
Hardening, Undergrounding (the System Hardening portion of Section 8.1.2.2) and
Line Removal (Section 8.1.2.9). The estimated mileage contribution forecasts of the
three sub-programs within System Hardening are found in Table PG&E-8.1.2-1 below
(with non-System Hardening undergrounding as part of the Butte County Rebuild
program included for reference as well).
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TABLE PG&E-8.1.2-1:
OVERALL SYSTEM HARDENING MILEAGE FORECAST

Estimated Estimated
Overhead System Estimated Butte
Covered Hardening County Rebuild
Conductor Undergrounding | Estimated Line Overall System Undergrounding
Year Miles Miles Removal Miles | Hardening Target Miles
2023 110 280 30 420 70
2024 75 380 15 470 70
2025 50 515 15 580 35
2026 50 750 15 815® 0
2023-2026 285 1,925 75 2,285 175

(@) The 2023 WMP requires annual targets for 2023-2025. The 2026 miles are provided as a forecast only.

As indicated above, and in Target GH-01, PG&E has set annual targets for overall
system hardening work each year from 2023-2026. These targets are part of PG&E’s
larger plan to complete 2,285 miles of system hardening work from 2023-2026. The
estimated mileage forecasts for each sub-type of hardening (overhead, underground
and line removal) will vary from the actual mileage completed in each year.
Additionally, if we complete system hardening miles above the annual targets in a
particular year, we may lower future annual targets in a subsequent WMP or plan
update, such that by the end of 2026 we have completed 2,285 miles of system
hardening work.
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8.1.2.2 Undergrounding of Electric Lines and/or Equipment — Distribution

In Sections 8.1.2.1 through 8.1.2.12, the electrical corporation must provide a narrative
including the following information for each grid design and system hardening mitigation
activity:

Utility Initiative Tracking ID

Overview of the Activity: A brief description of the activity including reference to related
objectives and targets. Additionally, the overview must identify whether the activity is a
program, project, pilot, or study.

Impact of the Activity on Wildfire Risk
Impact of the Activity on PSPS Risk

Updates to the Activity: Changes to the initiative since the last WMP submission and a
brief explanation as to why those changes were made. Discuss any planned
improvements or updates to the activity and the timeline for implementation.

OEIS Undergrounding of Electric Lines and/or Equipment Definition: Actions taken to
convert overhead electric lines and/or equipment to underground electric lines and/or
equipment (i.e., located underground and in accordance with GO 128).

Utility Initiative Tracking ID: GH-04
Overview of the Activity

In July 2021, PG&E launched a multi-year program to underground 10,000 distribution
circuit miles in high wildfire risk areas. Undergrounding will make our system safer and
more resilient, allowing us to better serve our customers and address a rapidly changing
climate. Additional benefits of undergrounding include improved reliability, reducing
PSPS and EPSS outages, fewer emergency restoration activities during winter storms,
and less need for vegetation management activities.

Undergrounding electric lines is part of PG&E’s effort to minimize the growing wildfire
risk in California. The primary risk addressed by undergrounding is reducing ignition
potential from overhead electric distribution equipment and structures. By relocating
existing overhead lines underground, ignition risk is reduced by approximately

99 percent. By the end of 2026, PG&E estimates that the undergrounding program will
have effectively eliminated approximately 18 percent of the existing, quantified ignition
risk in the HFTDs within PG&E’s territory.

PG&E’s undergrounding program is primarily delivered as part of the overall System
Hardening program. Our system hardening program targets the highest wildfire risk
miles, and it includes various mitigations such as line removal, conversion from
overhead to underground, application of remote grid alternatives, mitigation of exposure
through relocation of overhead facilities, and in-place overhead system hardening.
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The 2023-2026 undergrounding portfolio is focused on undergrounding lines in the
highest risk areas, which include the following:

1. Top Risk-Ranked Circuit Segments Based on WDRMs: The primary approach for
selecting miles used two risk prioritization methodologies: (1) Top 20 percent circuit
segments based on the 2021 WDRM v2; and (2) the WFE-ranked120 circuit
segments based on the 2022 WDRM v3 and considering undergrounding feasibility.
Both approaches used to select undergrounding projects represent approximately
70 percent of our total wildfire risk.

2. Fire Rebuilds: Undergrounding electric distribution lines within towns and
communities that are rebuilding in the aftermath of catastrophic wildfires.
Undergrounding work in Fire Rebuild areas typically results from the use of a
decision tree to determine the type of asset to rebuild and occurs in areas that have
been impacted by an actual wildfire that may include fire-impacted areas in both

HFTD and non-HFTD.121

3. PSPS Mitigation Projects: Projects identified that would reduce PSPS customer
impacts.

4. PG&E’s PSS ldentification: Locations identified by PG&E’s PSS team as
presenting elevated wildfire risk such as ingress/egress constraints and community
risk factors.

In addition to the undergrounding projects identified through the four avenues listed
above, PG&E, at times, also undergrounds some previously overhead circuit segments
in HFTDs through other programs, such as Rule 20, WRO, capacity, and reliability.

In executing the system hardening program, PG&E first uses a scoping criterion that
identifies the highest risk areas, and then selects the appropriate risk mitigation
approach for that circuit which may include undergrounding, remote grid installation, line
removal, or overhead hardening (depending on the local circumstances). Since late
2021, PG&E has prioritized undergrounding as the preferred approach to reduce the
most system risk. Once a circuit is selected for undergrounding, PG&E evaluates each
proposed circuit segment quantitatively and qualitatively to mitigate the maximum
amount of risk and evaluate feasibility and executability, to include the following factors:

o Existing infrastructure (i.e., water, natural gas, and sewer/stormwater drainage
systems, bridges, streetlights, SCADA communications, number of services and
transformers, community traffic and access impacts)

120 pGgE’s WFE methodology is discussed in our response to ACI PG&E-22-34, supra.

121 |n the 2022 WMP, PG&E maintained a separate section for the Butte County Rebuild
Program which focused on rebuilding specific Butte County assets underground. PG&E
received feedback that this separation of one kind of undergrounding work was potentially
confusing. For the 2023 WMP, PG&E has combined the Butte County Rebuild program
within this section’s electric distribution undergrounding program update to simplify the
WMP by having all undergrounding activity discussed in one section.
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Major execution dependencies (i.e., land rights, environmental permitting,
requirements for future road widening, paving plans, or moratoriums by local
governments);

Land and environment considerations (i.e., accessibility for ingress and egress of
areas, waterway crossings, sensitive species habitats, land rights and easements,
tribal lands, steep gradient, hard rock, tree density); and

Community and Customer Considerations (i.e., cultural considerations, community,
and customer impact).

Any of the above considerations may create delays or complexities that can impact the
scope, cost, and schedule of undergrounding projects.

Undergrounding projects are executed in multiple stages once the circuit segment has
been identified:

1.

Scoping: Identifying the proposed route of undergrounding the electric distribution
lines, which includes gathering base map data (i.e., Light Detection and Ranging
(LiDAR) and survey data of the expected route) and identifying any long lead time
dependencies (i.e., land acquisitions, environmental sensitivities and permits).
Scoping includes breaking out planned circuit segments into smaller, more
manageable projects. Scoping is the first step to providing visibility to the
construction feasibility and possible execution timing.

Designing/Estimating: Designing the specific project to determine trench location,
connection points, equipment details, materials needed, and related details, such as
circuitry and pull boxes. The design also provides information about the land rights
needed and produces the drawings that are submitted for permits. The project cost,
including expected labor and materials, is calculated at this stage.

Dependencies: During this stage we may need to obtain land rights, environmental
permits, construction contracts, encroachment permits from local counties, state
and/or federal agencies, order long-lead materials, finalize construction cost
estimates, and determine the construction schedule. The two longest lead
dependencies often include obtaining land rights and environmental permits.

Construction: Executing the undergrounding takes place in two phases: (1) civil
construction and (2) electric construction. Project schedules may be significantly
impacted during civil construction due to unanticipated weather, discovery of hard
rock, and/or detection of unmarked existing utility infrastructure. Once civil
construction is complete with conduit and boxes installed, then electric construction
resources pull the cable through the conduit, splice segments together and
re-connect the customers to the new underground system. Customer input
regarding the timing of re-connection, material availability, weather, and other risks
can impact the electric construction schedule as well.

As projects move through each stage, schedule certainty improves. Project schedules
can change at any time because of project dependencies which could cause projects to
span multiple years. Generally, if a project is not completed during the year that it was
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originally targeted for completion, it will continue through all the job phases and be
completed in a subsequent year.

PG&E works closely with customers, governments, agencies, tribes, and regulatory
officials to manage these issues within the program and optimize project efficiency.

Impact of the Activity on Wildfire Risk

By replacing existing overhead lines with underground assets, ignition risk is reduced by
approximately 99 percent in that area. PG&E is focusing on undergrounding in areas
where it can be most beneficial in reducing wildfire risk and PSPS and EPSS outages
that affect customers and critical facilities.

In December 2022, we updated our 2023-2026 undergrounding mileagel22 and have
subsequently updated our workplan. As a result, based on the current 2023-2026
workplan, we are planning to perform approximately 87 percent of our undergrounding
work on the top 20 percent of risk-ranked circuit segments, as identified by our risk
models. With this updated workplan, PG&E’s annual undergrounding portfolio
increasingly addresses the top 20 percent risk-ranked circuit segments so that by 2025
95 percent of the portfolio addresses the top risk, and in 2026, almost 100 percent of
the targeted annual undergrounding miles are focused on the top risk. Please refer to
Table PG&E-8.1.2-3 below, which provides the details of the undergrounding mileage
targets.

Impact of the Activity on PSPS Risk

PG&E is targeting certain undergrounding planning projects in areas most affected by
PSPS. Beyond these targeted PSPS-reducing projects, whenever a line is
undergrounded, PG&E may be able to mitigate PSPS activity in that area as the
underground lines themselves do not pose an ignition risk during the extreme weather
conditions that drive PSPS events. However, undergrounding does not always
eliminate PSPS risk for the customers directly connected to the underground section,
particularly when the undergrounded section remains connected to an overhead line
either (upstream or downstream) in a HFRA that is subject to PSPS. As additional
undergrounding is completed, and underground sections are connected, more PSPS
risk will be mitigated.

Updates to the Activity

In 2022, PG&E completed approximately 180 miles of undergrounding compared to the
target of 175 miles.

Of the undergrounding miles completed in 2022, approximately 60 of those miles were
completed as part of the Butte County Rebuild Program that covers the Town of
Paradise and lower Magalia. The planned underground work in the Butte County
Rebuild started in 2019, and it is targeted for completion in 2025.

122 A.21-06-021, PG&E’s Reply Brief, (Dec. 9, 2022), p. 329, Table 4-2. See Appendix E.
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In addition to the Butte County Rebuild, PG&E rebuilds in other communities affected by
wildfires, including the community of Greenville in Plumas County, among others.

As shown in Table PG&E-8.1.2-2 below, and in Target GH-04, PG&E has current
annual targets for undergrounding miles for each year from 2023-2026 (i.e., 350 miles
for 2023, 450 miles for 2024 etc.). We adjusted the total planned mileage targets
between 2023-2026 from approximately 3,300 to 2,100 miles as follows:

TABLE PG&E-8.1.2-2:
PG&E UNDERGROUNDING MILEAGE FORECAST

Estimated System Total Annual
Hardening Estimated Butte County Underground Miles

Year Undergrounding Miles Rebuild Miles Target

2023 280 70 350

2024 380 70 450

2025 515 35 550

2026 750 0 750@
2023-2026 1,925 175 2,100
(a) The 2023 WMP requires annual targets for 2023-2025. The 2026 miles are provided as a

forecast only.

The miles included in PG&E’s workplan, as shown in Table PG&E-8.1.2-3 below, add
up to more than the planned undergrounding of 2,100 total miles from 2023-2026.
Note, the annual subtotals of system hardening vs. Butte County Rebuild underground
miles are estimates only and may differ from the total miles completed each year.

Due to the multi-year nature of most undergrounding projects, PG&E may pull forward
some miles within this four-year plan if it is feasible to do so. Ultimately, if additional
projects can be executed earlier than outlined in these annual targets, then PG&E
would seek to complete them earlier to eliminate the wildfire risk. If PG&E completes
more miles than are included in an annual target in a particular year, then PG&E may
lower future annual targets in a subsequent WMP or plan update so that by the end of
2026 we have undergrounded at least 2,100 miles in alignment with the multi-year plan
and PG&E’s General Rate Case.

The current multi-year plan is consistent with PG&E’s commitment to implement our
undergrounding proposal most efficiently and effectively. Among other benefits, the
reduced pace (as compared to prior projections) will decrease costs in the initial years
of the program. The target adjustment balances PG&E’s planned work scope with
meaningful risk reduction, as this plan will allow PG&E to target risk reduction in the
highest wildfire risk areas to eliminate approximately 18 percent of existing wildfire risk
by the end of 2026. PG&E remains fully committed to completing 10,000 miles of
undergrounding in the highest wildfire risk areas.

In PG&E’s Response to Critical Issue RN-PG&E-22-04 submitted in July 2022, we
provided the miles included in the program and our plans to improve our risk
modeling. PG&E has revisited the miles to be delivered through 2026 to ensure the
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continued focus on high-risk reduction. Further detail about the updates to the
wildfire risk prioritization, including the WFE framework is described in
ACI PG&E-22-34.

In addition, as described in ACI PG&E-22-16, PG&E’s 2023-2026 Workplan
encompasses projects totaling approximately 2,700 miles—exceeding PG&E’s
2023-2026 target of 2,100 underground miles. Additional miles are intentionally
built into the work plan to account for unforeseen delays to individual projects such
as access, weather, permitting, land rights acquisition, materials, or other
constraints. Thus, some of the projects included in this workplan may not be
completed in the 2023-2026 timeframe. Generally, PG&E will continue working on
these projects until they can be completed.

Finally, additional projects may be identified and added to the workplan going
forward for potential completion between 2023-2026.

The following Table PG&E-8.1.2-3 includes a summary of all miles in our updated
workplan as of January 3, 2023.
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TABLE PG&E-8.1.2-3:

PG&E UNDERGROUNDING WORKPLAN 2023-2026

Portfolio Year 2023 2024 2025 2026 2023-2026
# of Portfolio Miles 534 588 683 881 2,687
Total % of Total % of Total % of Total % of Total % of
Program Category SH | Butte | Miles | Portfolio | SH | Butte | Miles | Portfolio | SH | Butte | Miles | Portfolio | SH | Butte | Miles | Portfolio SH Butte | Miles | Portfolio

Top 20 percent Risk-Ranked Circuit Segments 361 0 361 68% | 458 0 458 78% | 647 0 647 95% | 879 0 879 100% 2,346 0 | 2,346 87%
Other High Risk Fire Rebuild® 45 78 123 23% 6 | 99 105 18% 2 0 2 0% 1 0 1 0% 54 | 176 230 9%
PSPS 47 0 47 9% 18 0 18 3% 16 0 16 2% 0 0 0 0% 81 0 81 3%

PSS Identified 3 0 3 1% 1 0 1 0% 0 0 0 0% 0 0 0 0% 3 0 3 0%

UG System Hardening 1 0 1 0% 1 0 1 0% 18 0 18 3% 0 0 0 0% 20 0 20 1%

Other UG Programs® 0 0 0 0% 5 0 5 1% 0 0 0 0% 0.4 0 0 0% 6 0 6 0%
Total 457 78 534 100% | 489 | 99 588 100% | 683 0 683 100% | 881 0 881 100% 2510 | 176 | 2,687 | 100%

Note: The 2023 risk rank for segments is based on the 2021 WDRM v2. The 2024-2026 risk rank for segments is based on the 2022 WDRM v3. Numbers may vary due to rounding.
(a) Fire Rebuild miles are based on current, known rebuild needs. These miles may change due to future wildfire activity, which may affect other mileage goals in the 2022-2026 workplan.
(b) Other underground projects that are not in the top risk ranked circuits (e.g., Rule 20, WRO, Capacity).
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At the portfolio level, PG&E continues to monitor and address risks that could impact
the undergrounding program. Two of those risks are:

o Materials Availability and Supply Chain: The growth of the undergrounding program
has and will put stress on our supply chain. To date, PG&E has been able to
manage these challenges, including delays in padmount transformers (consistent
with what others in the industry are experiencing), through planning ahead in
partnership with our suppliers, shifting available materials to the most time-sensitive
projects, and redesigning projects to accept substitute devices in some
circumstances. For the near future, PG&E has identified enough supply to keep up
with our needs, but we expect to incur constraints as the program continues to ramp
up demands for key materials. These challenges could come in the form of
complex materials, such as transformers, or simple materials, including
underground elbows or concrete boxes needed to house underground equipment
and joints.

o Workforce Demand: PG&E describes the workforce availability in Section 8.1.9.2.
A subset of the workforce planning related to grid hardening is PG&E'’s
undergrounding program. To meet the significant ramp up in mileage targets over
the coming years, an undergrounding resource model has been developed and will
continue to be refined. Given the specialized skills required to design and construct
underground electric lines, we will continue to monitor our resource needs and
availability.
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8.1.2.3 Distribution Pole Replacements and Reinforcements

In Sections 8.1.2.1 through 8.1.2.12, the electrical corporation must provide a narrative
including the following information for each grid design and system hardening mitigation
activity:

Utility Initiative Tracking ID

Overview of the Activity: A brief description of the activity including reference to related
objectives and targets. Additionally, the overview must identify whether the activity is a
program, project, pilot, or study.

Impact of the Activity on Wildfire Risk
Impact of the Activity on PSPS Risk

Updates to the Activity: Changes to the initiative since the last WMP submission and a
brief explanation as to why those changes were made. Discuss any planned
improvements or updates to the activity and the timeline for implementation.

OEIS Distribution Pole Replacements and Reinforcements Definition: Remediation,
adjustments, or installations of new equipment to improve or replace existing distribution
poles (i.e., those supporting lines under 65kV), including with equipment such as
composite poles manufactured with materials reduce ignition probability by increasing
pole lifespan and resilience against failure from object contact and other events.

Overview of the activity

Distribution poles are inspected and evaluated to determine their condition to support
pole mounted equipment and safely keep energized conductors in the air. When
deterioration is detected, the distribution poles are remediated through replacement or
reinforcement, which reduces the risk of ignition.

The distribution pole replacement program identifies poles for replacement when an
existing pole is found to be deficient, either by degradation, overload, or other means.
Poles are identified for replacement through routine inspections, which include patrols,
detailed visual inspections, and intrusive inspections. Poles are also identified for
replacement when assessing the loading on the pole, through the pole loading
assessment program, routine inspections, or when assessing the pole for planned work
(i.e., transformer replacement, etc.). Poles are identified for replacement when the
degradation is discovered above ground which includes the top of the pole

(e.g., woodpecker damage) or a few feet above the ground (e.g., termites). Poles are
also identified for replacement when mechanically overloaded and a larger pole is
required to support the conductor and overhead equipment.

Pole replacement includes providing more robust, up-to-standard designs for poles.

These up-to-standard designs might include larger, stronger poles, or larger clearances.
PG&E uses the WDRM v3 to prioritize distribution pole replacement workplans. Starting
in 2023, we are bundling distribution pole replacements with non-pole maintenance tags
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to gain efficiencies and minimize customer impacts. The goal of bundling is to perform
all the corrective maintenance (pole and non-pole) on the line segment under one
clearance.

The distribution pole reinforcement program provides life extension for existing poles by
installing a steel truss at the base of the wood poles. The truss supports the base of the
wood pole, which strengthens it. Poles are tagged for reinforcement through the routine
intrusive inspections. Poles may be reinforced if the degradation is at or below ground
level. To qualify for reinforcement, the pole must be in good health above ground to
support the banding of the steel truss to the wood pole.

Impact of the Activity on Wildfire Risk

Replacement or reinforcement of distribution poles can help reduce the occurrence of
premature pole failures. Pole failures can result in energized wires on the ground,
which could ignite a wildfire.

Impact of the Activity on PSPS Risk

Pole replacement and reinforcement reduce outage likelihood which decreases the
chances of the area being impacted in future PSPS events. These programs also
support public and employee safety because they improve the overall health of the
distribution poles.

Updates to the Activity

In 2022, PG&E replaced more than 15,800 distribution poles and reinforced more than
780 distribution poles in HFTD/HFRA areas.
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8.1.2.4 Transmission Pole/Tower Replacements and Reinforcements

In Sections 8.1.2.1 through 8.1.2.12, the electrical corporation must provide a narrative
including the following information for each grid design and system hardening mitigation
activity:

Utility Initiative Tracking ID
Overview of the Activity: A brief description of the activity including reference to related

objectives and targets. Additionally, the overview must identify whether the activity is a
program, project, pilot, or study.

Impact of the Activity on Wildfire Risk
Impact of the Activity on PSPS Risk

Updates to the Activity: Changes to the initiative since the last WMP submission and a
brief explanation as to why those change were made. Discuss any planned
improvements or updates to the activity and the timeline for implementation.

OEIS Transmission Pole/Tower Replacements and Reinforcements Definition:
Remediation, adjustments, or installations of new equipment to improve or replace
existing transmission towers (e.g., structures such as lattice steel towers or tubular steel
poles that support lines at or above 65 kV).

This initiative addresses remediation, adjustments, or installations of new equipment to
improve or replace existing transmission towers (e.g., structures such as lattice steel
towers or tubular steel poles that support lines at transmission voltages). PG&E defines
transmission voltages to be at or above 60 kV.

Overview of the Activity

Maintenance, repair, life extension, and replacement of transmission structures in the
HFTD are integral means of mitigating risk associated with wildfire. These activities
help reduce the risk of failure, thus reducing ignitions and the likelihood of being
included in PSPS events. In addition, repairing or replacing transmission structures
generally results in increased public and employee safety and customer reliability.

Transmission structure activities include the following:

e Transmission maintenance repair tags to mitigate a variety of deficiencies, such as
bent or loose steel members, wood rot, foundation cracks, loose and/or worn
hardware, etc. Mitigation of these tags in the HFTD can reduce wildfire risk.
Further information and the related target for this activity are in Section 8.1.7.2.

e Transmission tower coating targets structures in areas subject to atmospheric
corrosion. These structures are engineered with chemical compounds, such as
corrosion inhibitors, which enable long term corrosion protection of the steel from
UV exposure and physical abrasion.
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e Transmission tower cathodic protection uses a technique to control the corrosion of
a metal surface by making it the cathode of an electrochemical cell. A simple
method of protection connects the metal to be protected to a more easily corroded
sacrificial metal to act as the anode. The sacrificial metal then corrodes instead of
the protected metal. For structures with large protection requirements, where
passive galvanic cathodic protection is not adequate, an external Direct Current
electrical power source is used to provide sufficient current.

« Wood pole reinforcement provides additional strength near the base of wood poles,
which can reduce the risk of failure by restoring the strength at the groundline and
extend the life of the assets.

e Transmission structure replacements are based on conditions, where repairs or life
extension would not be as effective. Replacement structures are typically
constructed to more robust, current design standards. These current designs might
include larger, stronger poles, or larger clearances. Most transmission wood poles
are replaced with steel, most commonly light duty steel poles. These steel
structures are less likely to ignite compared to wood poles and crossarms. Steel is
also resistant to damage from woodpeckers, i