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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—Ilike 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:

Expands the machine learning to predict ignitions in the HFTD;

« 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 Patrtial Voltage Detection capabilities. As a result, we transitioned the EVM
Program to three new risk-informed VM programs.

e 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. ERSS-enabled devices vegetation-outages
Vegetation outage extent of condition inspections_conducted on EPSS-enabled
devices may generate additional tree work.

e 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;

e 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

/’ [ REDUCE WILDFIRE RISK | ENHANCE SITUATIONAL AWARENESS | REDUCE IMPACTS FROM OUTAGE EVENTS ] \

Implement a
Comprehensive Risk
Mitigation Strategy

Adapt our Approach to
Address Evolving Threats

Rely on Risk-Informed
Decision Making

Incorporate Feedback and Meet and Exceed our
Lessons Learned Commitments

Acknowledge Gaps and

Areas for Improvement

K[ CONTINUOUS IMPROVEMENT ]/

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;

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

e 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.

Comprehensive Monitoring
and Data Collection Operational Mitigations System Resilience Community Impacts

= Gain insight into the
current state of our
electrical systems

= Help us to proactively
identify and address
issues to reduce
ignition risk

= Information and Data
Collection includes
programs such as Fire
Detection and Alerting
System and Asset
Inspections

We rely on operational
mitigations to manage
our current risk on the
system while we
implement longer-term
improvements to
permanently reduce risk

Operational Mitigations
include programs such as
Downed Conductor
Detection and Life
Extension Application for
Transmission Line Assets

Mitigations designed to
reduce risk in the HFTD
and HFRA by changing
how our electric system
are constructed and
operated

System Resilience
mitigations include
programs such as
Transmission Pole/Tower
Replacement and
Reinforcements and
HFTD/HFRA Open Tag
Reduction

Reduce customer and
community impacts related
to wildfire emergencies and
PSPS and EPSS outages

Mitigation programs
designed to reduce wildfire
and outage related customer
impacts

We host safety-focused
community engagement
events to convey wildfire
safety information before,
during, and after wildfire
events

Using this framework, we have identified 82 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. 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.

In response to Critical Issues RN-PG&E-23-01, RN-PG&E-23-06, and RN-PG&E-23-07,
PG&E created new targets and objectives and updated our objectives for several
initiatives. We now have a total of 82 targets and objectives. PG&E’s complete
response to Critical Issue RN-PG&E-23-01 is in Section 7.2.1, following Revised

Table 7-3-1. PG&E’s complete response to Critical Issue RN-PG&E-23-06 is in

Section 8.2.1.2. PG&E'’s complete response to Critical Issue RN-PG&E-23-07 is in

Section 8.2.2.

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 AOCs.
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

-11-



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.

-12-



PACIFIC GAS AND ELECTRIC COMPANY
2023-2025 WILDFIRE MITIGATION PLAN
SECTION 2
RESPONSIBLE PERSONS
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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.

-14-
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PACIFIC GAS AND ELECTRIC COMPANY
2023-2025 WILDFIRE MITIGATION PLAN
SECTION 3
STATUTORY REQUIREMENT CHECKLIST
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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]).
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PACIFIC GAS AND ELECTRIC COMPANY
2023-2025 WILDFIRE MITIGATION PLAN
SECTION 4
OVERVIEW OF WMP
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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
o 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. Objectives 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 $4,287,104 $(1,062,809)
2021 $4,898,624 $4,673,631 $244,993
2022 $5,963,795 $5,310,302 $653,493
2023 $5,499,540 N/A N/A
2024 $6,173,839 N/A N/A
2025 $6,453,606 N/A N/A

PG&E'’s planned cost estimates for 2024 and 2025 may be impacted by Energy Safety’s
decision on the 2023-2025 WMP following submission of Revision Notices on August 7,
2023. To the extent there are any changes, we will notify Energy Safety of these

changes in the appropriate forum.
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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:

« 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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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 will test the feasibility to create a species-specific stress index model for PG&E
tree health and mortality. We are working with an external vendor who will deliver
system-wide satellite imagery providing dead tree canopy coverage. 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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e 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

e 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.

e Inthe 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.

o 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.

o 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

NORTE

HIKIYOU MOoDOC

LA SIEN

AN A

FRaNCIscOl 3 Ry

JAN MATEO JOE

C L
SANTA CRUZNJANIA

PGA&E Service Territory
D PG&E Service Territory

MEZSCED
MERCED

INYO

FRESNO

TULARE

[:] County Boundary
Population Density

. Highly Rural
Rural

KERN

Urban

D o° 50 100 Miles
\ [ ] 1/11/2023

Electric Operations | Asset Knowlsdgs Managsmeant | GIS Analytics N - VENTURA

LO$ ANGELES

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

o 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. EXxisting 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/qgis)>, 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 chapatrral 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%
Snowl/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 45,908,281 | 100.0000%
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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;
e 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)

(@) 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 PFRSs), 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).

-96-


https://suppression.18
https://occurrence.16

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

(Eigure 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).

-97-


https://result.26
https://suppression.22
https://frequent.21

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 (Eigure 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

« 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
Fire Size No. of Destroyed and Financial Loss
Ignition Date Fire Name®© (acres) Fatalities Damaged ($ millions)®
9/9/2015 Butte 70,868 2 965 $71
8/29/2017 Railroad 12,407 - - $3
10/8/2017 Nuns Complex 245,000 3 1,527 $47
10/8/2017 Cherokee 8,500 — 7 $1.4
10/8/2017 Atlas 51,624 6 903 $47
10/8/2017 Cascade 9,989 4 274 $7.75
10/8/2017 Redwood Valley 36,523 9 584 $23
10/8/2017 La Porte 6,151 — 76 $7.75
10/9/2017 Pocket 17,357 — 8 $47
11/8/2018 Camp 153,336 85 19,558 $16,650
10/23/2019 Kinkade 77,758 — 434 $950
9/27/2020 Zogg 56,338 4 231 $375
7/13/2021 Dixie 963,309 1,405 $1,150
9/6/2022 Mosquito® 76,788 - - Unknown

(@)

(b)
(©)

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.

The Mosquito Fire is under investigation and has not been attributed to PG&E’s equipment at this time.
Data in this table comes from the CAL FIRE website (excluding financial loss).

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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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/Tierl 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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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
(Eigure 5-2-2) and minimum temperature (Eigure 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.
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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
(Eigure 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.html.

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:

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

e 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.
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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.41 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.49 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 |bid.
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.
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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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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 sg. 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 sg. mi. and areas with a population of more than
1,000 persons per sg. mi., respectively, in accordance with GO 165.
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https://rural.61
https://instructions.60

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

-121-



5.4.2 Wildland-Urban Interface

The electrical corporation must provide a brief narrative 