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CHAPTER 1
PREPARED DIRECT TESTIMONY OF
NAIM JONATHAN PERESS

(CLIMATE POLICY)
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I INTRODUCTION

My name is Naim Jonathan Peress, and I am the Senior Director of Business Strategy &
Energy Policy for Southern California Gas Company (SoCalGas or the Company). My
testimony supplements and further elaborates on the testimony of Maryam Brown. It describes
SoCalGas’s commitment to support and advance the State’s climate policy goals.

I will point to various activities included in SoCalGas’s 2024 General Rate Case (GRC)
Application, sponsored by other witnesses, that reflect and support SoCalGas’s strong
commitment to the State’s climate policy goals. My testimony also discusses several ongoing
and planned activities reflecting the key role the gas grid plays as a facilitator of greenhouse gas
(GHG) emissions reductions, including activities to assist utility customers (gas users) in
achieving GHG reductions, and activities for consideration by state emissions regulators as they
plan for levels of achievable emissions reductions. SoCalGas proposes a portfolio of activities
and programs that support the State's decarbonization goals.

While direct forecasted costs that support the State’s climate policy goals will be
discussed in other witness’s testimony and workpapers, this testimony holistically discusses
SoCalGas’s overall strategy to support these goals via the activities being conducted by the
different business units across SoCalGas. As a result, my testimony thereby identifies the State’s
climate policy goals as a major component of SoCalGas’s 2024 GRC.

California has set a goal of carbon neutrality by 2045 as it accelerates its response to
climate change. SoCalGas and other state utilities play an essential role in the collective effort to
address climate change challenges and to achieve California’s carbon neutrality goals. In line
with the need for action and progress, in 2021, SoCalGas established a goal to achieve net-zero
carbon emissions by 2045 for Scope 1, 2, and 3 emissions, aligned with the State’s climate goals.

SoCalGas defines these scope emissions as follows:

o Scope 1 — Direct GHG emissions from sources SoCalGas controls, for example,
Company vehicles, Company facilities’ combustion equipment, the natural gas
transmission and distribution systems;

J Scope 2 — Indirect GHG emissions associated with the generation of purchased

electricity consumed by SoCalGas; and
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o Scope 3 — Indirect GHG emissions from others that are the result of SoCalGas’s
business activities, primarily from gas utility customers’ decisions to acquire and

combust natural gas, which as a common carrier, SoCalGas delivers.

SoCalGas further defines several terms regarding clean fuels that are used in my

testimony and throughout the Application, as follows!:

o “Clean Fuels” are defined as alternative fuels that have a net zero carbon
footprint. Hydrogen, biogas, synthetic natural gas, biofuels, and several synthetic
gaseous and liquid fuels fall in that category, as long as their production process
and their end use do not lead to net-positive carbon dioxide emissions.

. “Carbon-neutral hydrogen” is defined as hydrogen produced with a net-zero
carbon footprint. “Green hydrogen” is considered carbon neutral as it is produced
through electrolysis from renewable electricity, a process that splits water into
hydrogen and oxygen molecules through the passage of electric current and

produces no CO2 emissions.

° “Biogas” is comprised of non-fossil methane molecules, and can be produced
from different feedstocks, including waste gases (such as those emitted from
landfills, wastewater treatment plants, and dairy farms), and wet biomass (such as
algae or forest residue). Biogas is also frequently referred to as Renewable

Natural Gas or RNG.

] “Synthetic natural gas” can be produced by combining hydrogen and CO2
captured from any carbon emitting process, in a process called methanation. As
long as the hydrogen is carbon neutral and the captured carbon is from the
atmosphere (via biomass or direct air capture), the produced natural gas is carbon
neutral since its combustion returns the previously captured carbon to the

atmosphere with no net increase in CO2 concentrations.

1

SoCalGas, The Role of Clean Fuels and Gas Infrastructure in Achieving California’s Net Zero
Climate Goal (October 2021) at 14-15, available at:
https://www.socalgas.com/sites/default/files/2021-10/Roles_Clean_Fuels_Full Report.pdf.
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] “Biofuels” are fuels produced from biomass and could be gaseous or liquid,
although most common biofuels are liquid, such as bioethanol and biodiesel.
Their carbon footprint may vary widely depending on upstream emissions but can

even be carbon negative.

° “Synthetic liquid fuels” can be produced through clean routes by using carbon
neutral hydrogen and combining it with net-neutral CO2 in processes that result in

longer hydrocarbon chains. Fischer-Tropsch is one common synthesis method.

My testimony will focus on the role of the gas grid as a facilitator of, and proposed

actions that will address, energy systemwide decarbonization.

II. CALIFORNIA’S CLIMATE POLICY BACKGROUND

California leads the nation in addressing climate change. The State is increasingly
focused on the imperative to reduce GHG emissions and transition away from reliance on
traditional natural gas. This focus is evidenced by an ambitious and growing body of legislation
and policies aimed at achieving carbon neutrality.

These include, but are not limited to:

o Assembly Bill (AB) 32, Global Warming Solutions Act (Pavley, Nunez, 2006),
which, among other things, requires reducing GHG emissions to1990 levels by
2020, representing approximately a 30% reduction statewide;

o Senate Bill (SB) 350, Clean Energy & Pollution Reduction Act (De Ledn,
2015), which, among other things, increased California's renewable electricity
procurement goal from 33% by 2020 to 50% by 2030. The bill also doubled the
energy efficiency savings in electricity and natural gas final end uses of retail
customers through energy efficiency and conservation;

o SB 1383, Short-lived climate pollutants: methane emissions: dairy and
livestock: organic waste: landfills (Lara, 2016), which, among other things,
established methane emissions reduction targets to reduce emissions of short-
lived climate pollutants (“SLCPs”) in California, and established targets for
reducing organic waste in landfills. The bill further requires the CPUC to direct
gas corporations to implement at least five dairy biomethane pilot projects to
demonstrate interconnection with the common carrier pipeline system,;

NJP-3



0O JNnN B~WN

22
23
24
25
26
27
28
29
30
31
32
33

° SB 32, California Global Warming Solutions Act (Pavley, 2016), which,
among other things, expanded on AB 32 to require statewide GHG emissions
40% below 1990 levels by 2030;

o SB 100, California Renewables Portfolio Standard Program (De Leon, 2018),
which, among other things, requires that renewable energy and zero-carbon
resources supply 100% of the electric retail sales to end-use customers by 2045;

o Executive Order B-55-18 to Achieve Carbon Neutrality (former Governor
Brown, 2018), which dramatically expanded the State’s GHG emission reduction
goal by calling for a carbon-neutral California economy by 2045;

o AB 3232, Zero-emissions buildings and sources of heat energy (Friedman,
2018), which, among other things, requires reducing GHG emissions from
California’s residential and commercial buildings by 40% below 1990 levels by
2030; and

o SB 1440, Biomethane procurement (Hueso, 2018), which, among other things,
required the CPUC to consider adopting biomethane procurement targets or goals
for each gas corporation so each gas corporation procures a proportionate share of
biomethane annually.

California's increasingly convergent and interdependent energy System requires a capable
natural gas system to achieve the state’s decarbonization goals. Achieving California’s ambitious
carbon neutrality goals requires solving a complex challenge: how to boost renewable energy
penetration while simultaneously decarbonizing hard-to-abate sectors like heavy industry and
transportation, all while operating a resilient, affordable energy system as the overall electric
load continues to increase. A modern, flexible, reliable, and resilient energy system is critical to
solving this challenge.

California’s energy system is complicated and is becoming increasingly convergent and
interdependent, such that a capable gas system is necessary to decarbonization and reliability,
including electric reliability. The ongoing integration of unprecedented levels of variable
renewable energy adds significant volatility to energy availability. In fact, advancement of

renewable resources has changed the way electricity is generated and driven increased “inter-
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dependencies between gas and electric systems.” According to the California Energy
Commission (CEC):

There are critical interdependencies between electricity and gas system reliability in the
state. Gas-fired generation has long been an integral part of the electricity system, providing
baseload power, load following, and reliability. It has also served as the backstop during drought
conditions that reduce the availability of in-state hydro generation, as well as imports of hydro
from the Pacific Northwest and Southwest regions. The role of gas generation in the electricity
system is shifting with the addition of large amounts of renewable generation, primarily solar
and wind. Gas generators not only ensure reliability but are key enablers of increasing amounts
of renewable resources, which are the primary source of greenhouse gas (GHG) emission
reductions in the electric sector. Further, a stable grid is essential to achieving emission
reductions from electrification of residential and commercial buildings and electric vehicles to
decarbonize the transportation sector.?

In 2020, most peak hour gas deliveries from SoCalGas’s system were to serve
dispatchable electric generators (DEGs) and electric system ramping needs; these deliveries were
far greater than the peak hour deliveries to serve core customer thermal loads. “For example, of
the 77 hours in 2020 when SoCalGas deliveries to either core customers or electric generators
exceeded 100,000 Dekatherms/hour (Dths/hr) (equivalent to approximately 2.4 billion cubic
feet/day (bct/d) of capacity), 62 hours were to serve electric generators, while only 15 hours
served core customers.”

While annual DEG gas demand is projected to decrease and may become less frequently
called for by customers in the future, it is needed quickly and in large quantities when called

upon. This requires the infrastructure that allows for gas to be available in the right amounts and

See CEC, “Overview of California Gas Reliability Issues”, presented at the IEPR Joint Agency
Workshop on Summer 2021 Reliability, Session 3: Gas Reliability Issues and Polar Vortex, available
at: https://www.energy.ca.gov/event/workshop/2021-07/iepr-joint-agency-workshop-summer-2021-
electric-and-natural-gas-0.

California Energy Commission, Final 2021 Integrated Energy Policy Report Volume I1I:
Decarbonizing the State’s Gas System (March 2022) at 24 (Ch. 2: Gas and Electric
Interdependencies), available at: https://www.energy.ca.gov/data-reports/reports/integrated-energy-
policy-report/2021-integrated-energy-policy-report.

* Id at3l.
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locations when electric generators ramp up, and it requires a capable flexible gas system to

manage downswings when the DEGs shut off and the DEGs’ draw of natural gas subsides.

A. Natural Gas Storage Facilities Support Decarbonization and Changing
Energy Demand

Southern California natural gas storage facilities are particularly valuable in responding
to hour-to-hour changing demand and large swings in demand for natural gas that occur within a
single day, regardless of whether those large swings are upward or downward. The California
Council of Science and Technology’s (CCST)® “Technical Report on the Long-Term Viability of
Underground Natural Gas Storage in California” (CCST Report) recognized this important point.
The CCST noted that “[s]torage provides intraday balancing to support hourly changes in
demand that the receipt point pipelines cannot accommodate. This service is essential in
allowing the flexible use of gas-fired electricity generators to back up renewable generation.”®
When DEG is needed during peak demand conditions (hours and/or days), ratable pipeline
deliveries are expected to increase (e.g., flowing supplies are assumed to increase). During these
high demand conditions, pipeline supplies and injection and withdrawals from storage are
instrumental in supporting energy demand. When intermittent resources like solar and wind
resume generation, DEG is quickly displaced. Storage absorbs gas which needs a place to go as
weather-dependent renewable output increases, and supplies gas as renewable output wanes and
gas i1s needed to maintain reliability in effect, enabling renewable resource deployment and

facilitating energy system decarbonization.

B. Pipeline Capacity Helps Meet Decarbonization-Driven Peaks

High pressure and high-volume pipeline capacity (including but not limited to the
Backbone Transportation System, or BTS) also provide a critical role to support the reliability of

the electric grid, particularly as electricity demand increases as additional energy demand is

The CCST is a nonpartisan, nonprofit organization that responds to the Governor, the Legislature, and
other state entities who request independent and impartial assessments of public policy issues affected
the State of California.

®  CCST, Long-Term Viability of Underground Natural Gas Storage in California (January 18, 2018)
at 494 (Ch. 2), available at https://ccst.us/wp-content/uploads/Full-Technical-Report-v2_max.pdf and
https://ccst.us/reports/long-term-viability-of-underground-natural-gas-storage-in-california-an-
independent-review-of-scientific-and-technical-information/.
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electrified, and expanding electric capacity is wind, solar, and batteries. This decarbonization-
driven trendline is likewise evolving the role of the high-pressure transmission system, as its
capabilities are relied upon to provide high just-in-time volumes of fuel to power generators.
Based on economywide modeling, we can expect to see declines in annual natural gas
throughput and demand, while concurrently, peak hourly and daily use of natural gas is
increasing, a dynamic which has been addressed before the CPUC by experts such as Arne Olson
of Energy and Environmental Economics.” Likewise, in the 2021 Integrated Energy Policy
Report (IEPR), the CEC recognized that the functions of and services from the gas grid are
increasingly weighted towards electric reliability as decarbonization measures are deployed —
over time as much or more so than the gas grid’s role in supporting thermal needs of core
customers.

In sum, a capable high pressure transmission system is necessary to continue and expand
various decarbonization measures to ensure that there is the necessary capability for delivery of
fuel to serve ever increasing intraday demand swings and peak hourly demand brought about by
renewable deployment and electrification. This ongoing and expanding dynamic system
supports the need to restore necessary BTS capacity® and deploy the infrastructure to serve

evolving climate policy driven energy system demands.

C. Leveraging the Existing Gas System to Deliver Cleaner Fuels Supports State
Decarbonization Goals

The gas system currently transports and delivers fuel relied upon by millions of
residential and commercial customers. In order to support the State’s decarbonization goals, the

gas grid will be used to transport cleaner energy with decreasing carbon intensity commensurate

7 Dr. Arne Olson, presentation at July 21, 2020 CPUC Workshop, Rulemaking (R.) 20-01-007: Order
Instituting Rulemaking to Establish Policies, Processes, and Rules to Ensure Safe and Reliable Gas
Systems in California and Perform Long-Term Gas System Planning.

SoCalGas is working diligently to restore its backbone transportation system back to full capacity to
maintain a resilient and affordable energy system. Over the past few years SoCalGas’s backbone
capacity has not been 100% available due extended maintenance outages. SoCalGas is committed to
resolve these outages during the rate case term as projects implemented under the Pipeline Safety
Enhancement Plan (PSEP) and Transmission Integrity Maintenance Program (TIMP) are completed.
For more information, please refer to the Gas Transmission Operations and Construction Testimony
of Rick Chiapa, Steve Hruby, and Aaron Bell (Exhibit (Ex.) SCG-06).
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with the State’s climate policies. For example, gas utility infrastructure could act as the transport
mechanism for cleaner fuels such as RNG, as well as green hydrogen (hydrogen produced via
electrolysis powered by renewable energy) blended with natural gas. The gas grid can thus
enable even broader resiliency and reliability services for the energy system in high renewable
scenarios. Such lower carbon fuels and electric sector demand and supply integration would

provide further flexibility to energy system operations for achieving a decarbonized end state.

D. Carbon Capture, Utilization and Sequestration Reduces GHGs, Mitigates
Climate Change

According to the California Air Resources Board (CARB), “Carbon capture and
sequestration (CCS) is an important strategy to reduce greenhouse gas (GHG) emissions and
mitigate climate change.” In fact, “[s]tudies by the Intergovernmental Panel on Climate Change
(IPCC) and the California Council on Science and Technology (CCST) have shown that CCS has
the potential to reduce carbon emissions by millions of metric tons, and may be an integral part
of meeting California’s long term climate goals.”

SoCalGas’s system and expertise can contribute greatly to carbon capture utilization and
sequestration (CCUS) deployment, linking sources of CO2 emissions (thermal generation,
industry, direct air capture) to consumers or sinks of CO2 (synthetic fuels production facilities
and storage sites) to further support California’s carbon neutrality goal. Utility rights-of-way
can be leveraged for dedicated CO2 pipelines. Moreover, SoCalGas’s skilled workforce has
expertise relevant to CCUS, including pipeline workers, technicians, welders, chemical
engineers, geologists, and other employees with related operational and construction skills. Thus,
existing jobs could be preserved in service of decarbonization.

As evidenced by the foregoing, a flexible, resilient, and capable gas system is necessary

for widespread renewable deployment and achieving decarbonization goals.

California Air Resources Board, Carbon Capture & Sequestration, available at:

https://ww2.arb.ca.gov/our-work/programs/carbon-capture-sequestration/about.
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III. SOCALGAS’S EVOLVING ROLE IN SUPPORT OF THE STATE’S
DECARBONIZATION GOALS

Given the critical role of the Company and its infrastructure in helping achieve State
climate goals, SoCalGas has embarked upon several initiatives that demonstrate its commitment
to work across its service territory as a carbon reduction, management, and mitigation company.

In March 2021, SoCalGas announced its goal to achieve net-zero GHG emissions in its
operations and delivery of energy by 2045. This commitment made SoCalGas the largest gas
distribution utility in North America to set a net-zero target including Scope 1, 2, and 3 GHG
emissions, which would eliminate its own direct emissions and those generated by customers’
energy delivered by SoCalGas’ energy infrastructure.

In October 2021, SoCalGas released an economy-wide technical analysis underscoring
the essential role that clean fuels like hydrogen and renewable natural gas will play in a carbon-
neutral California. “The Role of Clean Fuels and Gas Infrastructure in Achieving California's
Net Zero Climate Goal”'? examines the complexity of reaching 100 percent net-zero emissions
in California by 2045 and, for the first time, offers detailed solutions that include the clean fuels
infrastructure needed to support and accelerate decarbonization efforts. The analysis supports
existing state climate and energy policies, including resilient and reliable electrification, and
provides solutions for the hard-to-abate transportation and industrial sectors.

In January 2022, SoCalGas released its ASPIRE 2045 Sustainability Strategy'’, a broader
environmental, social, governance (ESG) strategy building on its March 2021 goal to achieve
net-zero GHG emissions by 2045 and continuing to support the Company’s mission to build the
cleanest, safest, and most innovative energy company in America (the Sustainability Strategy).
The Sustainability Strategy reflects SoCalGas’s focus on embedding sustainable business
practices across its business units. As detailed in the direct testimony of Michelle M. Sim, which
follows as Chapter 2 of this testimony, SoCalGas’s five sustainability focus areas are (1)
accelerating the transition to clean energy, (2) protecting the climate and improving air quality in

our communities, (3) increasing clean energy access and affordability, (4) advancing a diverse,

1" SoCalGas, The Role of Clean Fuels and Gas Infrastructure in Achieving California’s Net Zero
Climate Goal (October 2021), available at: https://www.socalgas.com/sites/default/files/2021-
10/Roles Clean_Fuels_Full Report.pdf.

See Appendix B.
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equitable, and inclusive culture, and (5) achieving world-class safety. This holistic approach
supports SoCalGas’s aspiration of achieving net-zero GHG emissions by 2045 while further
advancing California’s climate goals, in alignment with some of the United Nations Sustainable
Development Goals.'?

A. SoCalGas Facilitates Economy-Wide GHG Emission Reductions

Consistent with SoCalGas’s initiatives, our fundamental role to advance the public
interest, and in response to growing calls for more actionable progress, SoCalGas has been
developing and implementing various approaches to facilitate economy-wide GHG emission
reductions.

1. Renewable Natural Gas Initiatives for Clean Molecules

In March 2019, SoCalGas announced a plan to replace 20 percent of the Company’s core
customers’ traditional natural gas supply with Renewable Natural Gas (RNG) from organic
waste streams by 2030."* Clean molecules like RNG will play a critical role in enabling the State
to reach net-zero GHG emissions by 2045. To kickstart the plan, the Company pursued CPUC
authority to implement an RNG procurement program, with a goal of replacing five percent of its
core customer natural gas supply with RNG by the end of 2022.'* In addition, the Company filed
a request with the CPUC to allow its customers to purchase renewable natural gas for their
homes."” To date, SoCalGas has successfully facilitated RNG production at four SB 1383 Dairy
Farm pilots in the San Joaquin Valley. These Dairy Farm pilots are an investment in reducing

GHG emissions in California by capturing methane that historically would be released into the

2 See United Nations—Department of Economic and Social Affairs—Sustainable Development, The 17

Goals, available at: https://sdgs.un.org/goals.

3 Sempra, SoCalGas Announces Vision to Be Cleanest Natural Gas Utility in North America (March 6,
2019) available at: https://sempra.mediaroom.com/index.php?s=19080&item=137611 or
Cision PR Newswire, available at: https://www.prnewswire.com/news-releases/socalgas-announces-
vision-to-be-cleanest-natural-gas-utility-in-north-america-300807922.html. or
https://www.prnewswire.com/news-releases/socalgas-announces-vision-to-be-cleanest-natural-gas-
utility-in-north-america-300807922.html"
https://sempra.mediaroom.com/index.php?s=19080&item=137611 or
https://www.prnewswire.com/news-releases/socalgas-announces-vision-to-be-cleanest-natural-gas-
utility-in-north-america-300807922.html

4 Id. https://www.prnewswire.com/news-releases/socalgas-announces-vision-to-be-cleanest-natural-

gas-utility-in-north-america-300807922.html
5 A.19-02-015 SoCalGas & SDG&E's Opt-In Renewable Natural Gas Tariff.
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atmosphere. And SoCalGas added four more Dairy Farm producers since the completion of
SB1383 Dairy Farm pilot sites, totaling eight operational dairy farm producer sites.

In February 2022, the CPUC issued an order establishing state-wide RNG procurement
requirements amounting to 17.6 BCF in 2025 and 72 BCF in 2030, comprising 12.2% of annual
bundled core customer demand in 2030. The CPUC decision implements Senate Bill 1440 and
finds that substituting RNG for traditional gas, at those levels, is necessary to meet the State’s
methane emission reduction goals as codified in Senate Bill 1383. SoCalGas’s Gas Acquisition
Department plans to purchase biomethane for its retail core customers, consistent with
procurement targets established by the CPUC. Doing so will help customers manage short-lived
climate pollutant (SLCP) emissions. It will further expand California’s renewable resources
portfolio and support renewable electric generation.

a. Hydrogen Initiatives Can Help Displace Traditional Fossil
Natural Gas

SoCalGas is also pursuing a program to blend hydrogen into the gas grid to displace
traditional natural gas and to reduce GHG emissions. Blending hydrogen into the gas grid
reduces the carbon intensity of the energy delivered to customers. SoCalGas and San Diego Gas
and Electric (SDG&E), along with Pacific Gas and Electric (PG&E) and Southwest Gas
Corporation, proposed a Hydrogen Blending Demonstration Program to begin blending
hydrogen at lower levels in isolated sections of the gas grid, similar to international
demonstrations that have blended hydrogen at less than 20 percent.

Through the Hydrogen Blending Demonstration Program, SoCalGas, SDG&E, PG&E,
and Southwest Gas filed Application (A.) 20-11-004 with the CPUC to authorize the
development and implementation of a hydrogen injection standard for California to accelerate
innovative clean energy solutions consistent with California's decarbonization goals.'®

Among several projects to advance hydrogen to scale, SoCalGas is engaging in a
partnership with Bloom Energy, a fuel cell and microgrid solutions provider based in San Jose,

California, on a new project to showcase the future of the hydrogen economy and technologies

16 See A.20-11-004 — Joint Utility Preliminary Hydrogen Injection Standard Application, available at:

https://www.socalgas.com/regulatory/a20-11-004.
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needed to help California reach carbon neutrality. The project will generate and then blend
hydrogen into the existing natural gas network at California Institute of Technology (Caltech) in
Pasadena. It is intended to pilot a prospective approach for how existing gas infrastructure can
be decarbonized. Bloom Energy’s solid oxide, high temperature electrolyzer will generate
hydrogen, which will then be injected into Caltech’s natural gas infrastructure. The resulting ten
percent hydrogen blend will be converted into electricity without combustion through existing
Bloom Energy fuel cells downstream of the SoCalGas meter, producing electricity for a portion
of the university.

For purposes of this project, the electrolyzer is designed to generate hydrogen from grid
electricity. However, it is capable of producing green hydrogen from 100 percent renewable
electricity. If widely adopted, the electrolyzer and fuel cell combination could enable long
duration clean energy storage and low carbon distributed power generation through the gas
network for businesses, residential neighborhoods, and dense urban areas. When configured as a
microgrid, it could also provide resilient power when and where energy is needed most,
protecting businesses, campuses, or neighborhoods from widespread power outages.

Likewise, and as another example, SoCalGas is supporting multiple demonstration
projects in an effort to decarbonize California’s transportation sector by accelerating the adoption
and commercialization of steam methane reforming (SMR) technology. SoCalGas, along with
various partners, will be deploying a Linde HydroPrime skid mounted SMR reactor for the first
time in the Americas. This partnership will demonstrate the use of commercial SMR technology
with RNG feedstock to produce hydrogen for hydrogen refueling operations at a northern
California facility.

SoCalGas also provides funding and technical support for the development of a highly
efficient, rapidly deployable, and modularizable skid mounted SMR reactor produced by Solar
Thermochemical Advanced Reactor Systems (STARS), where the reactor uses electricity to
produce heat and achieve thermochemical SMR through induction. These units can use
renewable electricity and RNG to produce green hydrogen. These reactors will be deployed in
an on-site demonstration in the Coachella Valley in Southern California, where they will support
storage and fueling operations for a small fleet of hydrogen-powered buses. The estimated

timeframe for operation for these two projects is mid- to late-2022.
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In February 2022, SoCalGas proposed the development of what would be the nation's
largest green hydrogen energy infrastructure system, the Angeles Link, to deliver clean, reliable
energy to the Los Angeles region to further two related State clean energy policy objectives.!”
First, the Angeles Link would advance the State’s decarbonization and clean air goals by
bringing green hydrogen into the Los Angeles Basin to support current and future green
hydrogen end users, including hard-to-electrify industries, electric generation and the heavy-duty
transportation sector. Second, the Angeles Link would decrease demand for natural gas, diesel,
and other fossil fuels in the Los Angeles Basin to help accelerate California’s and the

achievement of the region’s climate and clean air goals.

b. Clean Transportation Initiatives Lower GHG Emissions

As part of SoCalGas’s efforts to help the State reach its climate goals, the Company is
actively working to advance clean transportation. The transportation sector is the largest source
of GHG emissions in California.'® SoCalGas has worked with fleet owners to secure millions of
dollars in incentive funding for the replacement of diesel trucks with cleaner, near-zero
emissions natural gas trucks. SoCalGas also provides public access to 16 of our 31 refueling
stations, which dispense 100% RNG. In 2021, these stations dispensed over 3.4 million gasoline
gallon equivalents of RNG."

In addition, the Company is currently working with the SunLine Transit Agency to test
new technology that will produce hydrogen from RNG at SunLine’s hydrogen fueling station in
Thousand Palms, California. The research project will produce hydrogen to fuel SunLine’s fleet
of 21 hydrogen fuel cell electric buses. At the same time, SoCalGas is actively engaged in a
partnership with Netherlands-based HyET Hydrogen on technology that could transform
hydrogen distribution and enable the rapid expansion of hydrogen fueling stations for hydrogen

fuel cell electric vehicles (HFCEVs).

17" As described and explained in the Angeles Link Application (A.22-02-007), costs related to that
Application and the work included therein are not being sought in this GRC.

18 California Air Resources Board, California Greenhouse Gas Emissions for 2000 to 2019 - Trends of
Emissions and Other Indicators (July 28, 2021) at 8, available at:
https://ww?2.arb.ca.gov/sites/default/files/classic/cc/ca_ghg inventory_trends 2000-2019.pdf.

Volumetric data gathered from public access station credit card transaction database.
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In its own operations, the Company is incorporating more alternative fuel fleet vehicles
that use electricity and lower carbon fuels. SoCalGas took delivery of 50 Toyota Mirai HFCEV's
earlier this year, making SoCalGas among the first in the nation to transition its over-the-road
fleet with hydrogen-powered vehicles. With the addition of these HFCEVs, a third of
SoCalGas’s over-the-road fleet currently operates on clean fuels.?’ And the Company is on track
to achieve its over-the-road vehicle fleet goal of 50% alternative-fueled by 2025 and 100% zero-

emissions by 2035.2!

c. Exploring and Advancing Building Decarbonization

SoCalGas is also investing resources to explore opportunities for building
decarbonization through electrification. The Company is participating in a community-level
multi-disciplinary analytical effort to assess the practicalities of building electrification and to
identify locations in Southern California where decommissioning portions of the natural gas
system can potentially occur in a just, equitable, and cost-effective way, led by the RAND
Corporation. Other participants include the Gas Technology Institute (GTI), and Los Angeles
Regional Collaborative for Climate Action and Sustainability (LARC), City of Long Beach
Energy Resources Department, and Southern California Edison (SCE). The project will pull
together detailed data of the gas system along with socioeconomic data for candidate

communities to evaluate different decommissioning sites and approaches.

B. Actions to Further Support and Advance State Climate Policies

Due to the urgency to reduce GHG emissions impacting climate change, SoCalGas’s
GRC application includes actions and investments across multiple witness areas that reduce
Scope 3 GHG emissions in support of the State’s decarbonization policies. Below is a table that
summarizes these actions and investments as well as the climate policies they support. Each

noted testimony area provides further detail regarding the actions and investments.

2 SoCalGas, New Clean Vehicles Roll out of SoCalGas Bases (January 21, 2022), available at:
https:/mewsroom.socalgas.com/stories/new-clean-vehicles-roll-out-of-socalgas-bases.

2l SoCalGas, ASPIRE 2045 - Sustainability and Climate Commitment to Net Zero (March 2021) at 9
(Propelling Towards the Future), available at: https://www.socalgas.com/sites/default/files/2021-
03/SoCalGas_Climate_Commitment.pdf.
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Table NP-1.

Cross-Departmental Policy Alignment

Action/ Investment Climate Policy Testimony Area Witness
Support TY 2024
1. Carbon Supports GHG Clean Energy Armando Infanzon
Management emissions reductions, | Innovations
FEED Study consistent with SB
100, Executive Order
B-55-18
2. Public Access | Directly reduces Real Estate & Brenton K. Guy;
to SoCalGas GHG and short-lived | Facility Operations; | Armando Infanzon
RNG and climate pollutant Clean Energy
Hydrogen emissions from the Innovations
Fueling hard-to-abate
Stations transportation sector;
supports SB 1383,
SB 32, Executive
Order B-55-18
3. [H2] Hydrogen [ Supports residential | Clean Energy Armando Infanzon;
Home Project | GHG emission Innovations; Brenton K. Guy
reductions; supports | Real Estate &
and advances AB Facility Operations
3232, SB 32,
Executive Order B-
55-18
4. Biomethane Directly reduces Procurement Martin F. Lazarus

Procurement

GHG emissions;
enhances renewable
energy portfolio;
supports SB 1383,
SB 1440, SB 32, AB
3232, Executive
Order B-55-18
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Action/ Investment Climate Policy Testimony Area Witness
Support TY 2024
5. RNG Directly reduces Clean Energy Armando Infanzon;
Infrastructure GHG emissions; Innovations; Brian C. Prusnek
Development enhances renewable | Customer Services
energy portfolio; — Information
supports renewable
electric generation;
supports SB 1383,
SB 32, AB 3232,
Executive Order B-
55-18
6. Responsibly Supports GHG Procurement Martin F. Lazarus

Sourced Gas

emission reductions
from gas supply

chain
7. Advanced Supports GHG Customer Services | Daniel J. Rendler
Meter emissions reductions | — Field and
Operations from customer- Advanced Meter
owned pipelines and | Operations
equipment; supports
SB 32, AB 3232, SB
1383
8. Hydrogen Reduces GHG Gas Engineering Maria T. Martinez
Blending emissions in
Roadmap alignment with SB 32

and Executive Order
B-55-18

9. Clean Fuels
Transportation
Program

Supports customer
adoption and use of
zero/low emission
fuels, consistent with
SB 32, SB 1383, SB
1440, Executive
Order B-55-18

Clean Energy
Innovations;
Customer Services
— Information

Armando Infanzon;
Brian C. Prusnek
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Action/ Investment Climate Policy Testimony Area Witness
Support TY 2024
10. Clean Fuel Supports customer Clean Energy Armando Infanzon
Power adoption and use of | Innovations
Generation low carbon power
Program generation in
alignment with SB
32, SB 100,
Executive Order B-
55-18

The following is a high-level overview of each action summarized in the above table,

along with an explanation of how each action supports and advances the State’s climate goals.

1. Carbon Management FEED Study Is an Important Step in Reducing
GHG Emissions

California is home to numerous industries — chemicals, transportation fuels, steel,
cement, plastics, and rubber products, to name a few — that are vital to the economy. In the
aggregate, they contribute as much as roughly 21% of the State’s total GHG emissions.?*> Many
of these industries are heat-intensive and have yet to see energy options that can help them
transition to a decarbonized future. Carbon management strategies can help decarbonize the
industrial sector as California advances towards its net zero 2045 goal._As noted earlier in my
testimony, CARB, IPCC and CCST, among others, recognize the value of carbon management in
reducing GHG emissions and mitigating climate change. Consequently, SoCalGas’s Clean
Energy Innovations Department proposes to conduct a front-end engineering and design (FEED)
study of a CO2 pipeline connecting a regional network of high thermal load, hard-to-electrify
CO2 emitters to a region of geologic CO2 sinks to serve customer needs within its service
territory. This carbon management study is an important step in advancing decarbonization and
supports SB 100, which noted CCUS as an emerging technology to reduce GHGs, as well as the
2045 carbon neutrality goal of Executive Order B-55-18. For additional details regarding this

proposal, please see the Clean Energy Innovations testimony of Mr. Infanzon (Ex. SCG-12).

22 California Air Resources Board, California Greenhouse Gas Emissions for 2000 to 2019 - Trends of
Emissions and Other Indicators (July 28, 2021) at 8, available at:
https://ww?2.arb.ca.gov/sites/default/files/classic/cc/ca_ghg inventory trends 2000-2019.pdf.
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2. Public Access to SoCalGas RNG and Hydrogen Fueling Stations
Helps Decarbonize Transportation Sector

SoCalGas is requesting funds to help accelerate the energy transition and increase the
public’s clean energy access through sustained support for alternative transportation fueling
infrastructure. Presently, SoCalGas operates 31 RNG refueling stations, 16 of which serve the
public in fueling lower emitting compressed natural gas (CNG) powered fleets and private
vehicles.

In addition to continuing to provide public access to these RNG stations, SoCalGas will
evaluate expanding their functionality to provide hydrogen refueling services and a compact
pipeline network connecting those refueling stations with local small-scale production facilities.
The first hydrogen refueling station is planned at Pico Rivera due to the central location that will
be available for public access and the high number of fleet vehicles assigned to the facility and
surrounding Company facilities.

Reducing carbon intensity across all economic sectors is foundational to achieving net
zero GHG goals. According to CARB, on-road passenger vehicles are responsible for more than
70 percent of the transportation sector GHG emissions inventory.?> Clean transportation fuel use
supports California’s regional and State GHG and air quality emission reduction goals. For
example, Executive Order B-48-18 recognized the importance of hydrogen fueling infrastructure
to advance zero-emission vehicles.?* Similarly, RNG produced from methane emitted by organic
sources such as dairy waste, wastewater treatment plants, food and green waste, and landfills has
among the lowest carbon intensity (CI) ratings of all fuels in the CARB Low Carbon Fuel
Standard (LCFS) program. In fact, second quarter (Q2) 2020 data from CARB confirmed that the
average energy weighted CI value of all renewable gas was below zero—at (-) 0.85 grams of

carbon dioxide equivalent units per mega joule (2CO2e/MJ).>* Accordingly, SoCalGas’s

3 Id at8.

2% Executive Order B-48-18 — Zero Emission Vehicles (January 26, 2018), available at:
https://www.library.ca.gov/wp-content/uploads/GovernmentPublications/executive-order-
proclamation/39-B-48-18.pdf

2 FleetOwner, California natural gas vehicle fuel reaches carbon negative (November 16, 2020),

available at: https://www.fleetowner.com/running-green/press-release/21147848/california-natural-
gas-vehicle-fuel-reache-carbon-negative.
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alternative fueling infrastructure proposal supports SB 1383, SB 32, and Executive Order B-55-
18’s decarbonization policies.

For additional details regarding SoCalGas’s alternative fueling infrastructure proposal,
please see the direct testimony of Mr. Guy, Real Estate & Facility Operations (Ex. SCG-19) and
Mr. Infanzon, Clean Energy Innovations (Ex. SCG-12).

3. [H2] Hydrogen Home (“Hydrogen Home”) Project Advances
Residential Clean Fuel Use, Building Decarbonization

SoCalGas is building a Hydrogen Home, a state-of-the-art project to show the role
hydrogen could play in attaining California's carbon neutrality goal. The Hydrogen Home will be
one of the first projects of its kind that incorporates solar panels, battery storage, hydrogen
production, hydrogen fuel cells, and hydrogen blending into the natural gas system, for a less
carbon-intensive energy source to be used in the home’s heat pump heating and air conditioning
unit, water heater, clothes dryer, and gas stove. The home will function and feel exactly like a
regular home but will use reliable and clean energy 24 hours a day, seven days a week, 365 days
a year. It is designed for Platinum LEED certification upon its completion.

Notably, the research, testing and demonstration efforts as part of the Hydrogen Home
project inform the viability of further innovating and adopting future green hydrogen
technologies at scale. As the project will showcase methods for reducing GHG emissions from
California’s residential buildings, and supports and advances AB 3232. Similarly, by serving as a
model for residential clean energy use, the Hydrogen Home project supports SB 32 and
Executive Order B-55-18’s GHG emission reduction goals. The Hydrogen Home project aims to
accelerate the energy transition by increasing the delivery and use of clean fuels such as
hydrogen.

For additional details regarding the Hydrogen Home project, please see the direct
testimony of Mr. Infanzon, Clean Energy Innovations (Ex. SCG-12) and Mr. Guy, Real Estate &
Facility Operations (Ex. SCG-19).

4. Biomethane Procurement Reduces Fossil Fuel Use and GHG
Emissions

SoCalGas’s Gas Acquisition Department plans to purchase biomethane for its retail core

customers, consistent with procurement targets established by the CPUC in Rulemaking 13-02-
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008.2° According to a June 1, 2021 CPUC Energy Division staff draft report, “Biomethane—
also called renewable natural gas (RNG)—is combustible gas produced from the anaerobic
decomposition of organic materials (i.e., biogas) that is captured and then purified to a quality
suitable for injection into an IOU-operated gas pipeline.” Further, “Biomethane can decrease
methane emissions from the waste sector and be used as a direct replacement for fossil natural
gas to help California reduce its GHG emissions.”’ Procuring biomethane for the communities
SoCalGas serves, including disadvantaged communities, will help manage SLCP emissions and
landfill waste, and will be critical to realizing the vision of SB 1383 and SB 1440. Since
displacing traditional fossil natural gas with biomethane helps reduce GHG emissions, as noted
in the above-referenced CPUC Energy Division staff report, biomethane procurement also
supports and advances SB 32, AB 3232 and Executive Order B-55-18. Moreover, procuring
biomethane expands California’s renewable resource portfolio and supports renewable electric
generation. For additional details regarding SoCalGas’s biomethane procurement, please see the
Procurement testimony of Mr. Lazarus (Ex. SCG-11).

5. RNG Infrastructure Development Promotes Biomethane Production
and Utilization to Decarbonize the Gas Grid

SoCalGas is requesting sustained funding for the RNG Infrastructure Development
function, which promotes increased production and utilization of biogas resources to help
decarbonize the gas grid and customer end uses. As mentioned in the February 24, 2022 CPUC
decision implementing SB 1440 biomethane procurement program, “Methane and black carbon
are potent short-live climate pollutants.”?® “Capturing biomethane and substituting it for
methane from gas wells reduces the amount of methane entering the atmosphere,”* Further,

Section 399.20(f)(2)(D) of the Public Utilities Code states, “The Commission shall encourage

%6 R.13-02-008 (Order Instituting Rulemaking to Adopt Biomethane Standards and Requirements,
Pipeline Open Access Rules, and Related Enforcement Provisions).

27 R.13-02-008, Administrative Law Judge’s Ruling Directing Parties to File Comments on Phase 4A
Staff Proposal and Related Questions (June 03, 2021),
available at: https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M386/K579/386579735.PDF.

2 D.22-02-025 at 52 (Findings of Fact 4).
? Id. at 52 (Findings of Fact 8).
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gas and electrical corporations to develop and offer programs and services to facilitate
development of in-state biogas for a broad range of purposes.”

By conducting outreach to biogas feedstock owners and developers to discuss the benefits
of pipeline injection and providing information on gas quality requirements, the interconnection
process, technology options, as well as high-level economic assessments and other information
resources, the RNG Infrastructure Development function promotes increased development and
utilization of clean fuels in customers’ homes, businesses and electric generation. As such, this
function helps increase the availability and diversification of renewable resources, while
supporting the State’s SB 1383 methane reduction goal, and SB 32, AB 3232 and Executive
Order B-55-18’s GHG reduction goals.

For additional details regarding this proposal, please see the Clean Energy Innovations
testimony of Mr. Infanzon (Ex. SCG-12) and the Customer Services — Information testimony of
Mr. Prusnek (Ex. SCG-15).

6. Responsibly Sourced Gas Reduces Methane Emissions

Responsibly sourced gas (RSG), also referred to as Certified Natural Gas, is natural gas
procured from suppliers that proactively manage methane emissions across their entire gas
supply chain. Additionally, RSG is certified through a third-party verification process to confirm
that the gas meets the highest standards and practices to minimize its environmental footprint.
RSG assessment criteria are generally focused on methane emissions but can also consider other
qualities such as the quantity of other air emissions, water use, water quality, and land use or
community engagement. In an effort to support the reduction of GHG emissions and to
minimize environmental and social impacts associated with its natural gas supplies, the Gas
Acquisition Department assesses RSG procurement opportunities and has committed to source
increased RSG supplies as available and when it is economical to do so. For additional details
regarding RSG, please see the Procurement testimony of Mr. Lazarus (Ex. SCG-11).

7. Advanced Meter Operations Help Mitigate Customer Emissions

SoCalGas is seeking continued funding for Advanced Meter Operations, which help
SoCalGas identify potential emissions on the customer side of the meter that may otherwise go
undetected. SoCalGas investigates and evaluates potential leaks when the data suggests the
possibility of a leak. When a leak is verified, SoCalGas field technicians isolate and resolve the

leak or shut the meter off until the customer remediates the leak, and thus mitigate the GHG
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emissions from the customer’s home or business. By helping reduce customer methane
emissions, Advanced Meter Operations supports SB 32, AB 3232 and SB 1383. For additional
details regarding this proposal, please see the Customer Services Field and Advanced Meter
Operations testimony of Mr. Rendler (Exhibit SCG-14).

8. Hydrogen Blending Roadmap Advances Clean Fuel Use and
Decarbonizes Gas Grid

SoCalGas is proposing to develop a roadmap for blending hydrogen into the existing
pipeline system to help decarbonize the gas system, consistent with the State’s climate goals.

As noted by the US Department of Energy’s National Renewable Energy Laboratory,
“Blending hydrogen into the existing natural gas infrastructure has national and regional benefits
for energy storage, resiliency, and emissions reductions. Hydrogen produced from renewable,
nuclear, or other resources can be injected into natural gas pipelines, and the blend can then be
used by conventional end users of natural gas to generate power and heat. Several projects
worldwide are demonstrating blends with hydrogen concentrations as high as 20%, but the long-
term impact of hydrogen on materials and equipment is not well understood, which makes it
challenging for utilities and industry to plan around blending at a large scale.”’

Performing engineering analysis, conducting research related to the introduction of
hydrogen into the natural gas system, updating material specifications (pipe, valve, fittings),
equipment specifications, gas standards and other policies, and carrying out pilot blending
projects, will help advance the use of green hydrogen and displace the use of natural gas. In turn,
this will help reduce GHG emissions in alignment with SB 32 and Executive Order B-55-18.

For additional details regarding the hydrogen blending roadmap, please see the Gas
Engineering testimony of Ms. Martinez (Exhibit SCG-07).

9. Clean Fuels Transportation Program Helps Decarbonize the Sector
Accounting for Nearly Half of the State’s GHG Emissions

SoCalGas is requesting resources to maintain the Clean Fuels Transportation Program,

which supports customer demand for and market adoption of hydrogen and renewable natural

3% National Renewable Energy Laboratory (NREL), HyBlend Project To Accelerate Potential for
Blending Hydrogen in Natural Gas Pipelines (November 18, 2020), available at:
https://www.nrel.gov/news/program/2020/hyblend-project-to-accelerate-potential-for-blending-
hydrogen-in-natural-gas-pipelines.html.
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gas as transportation fuels in support of California’s regional and State GHG and air quality
emission reduction goals. According to the CEC, “California’s transportation sector accounts for
about 50 percent of the state’s GHG emissions, nearly 80 percent of nitrogen oxide pollution,
and 90 percent of diesel particulate matter pollution. Transitioning the transportation sector to
low-carbon fuels and zero and near-zero emission technologies is critical to achieving climate
change goals and clean air standards.”"

The Clean Fuels Transportation Program provides operators of hydrogen fuel cell
vehicles (FCVs) and hydrogen refueling stations, natural gas vehicles (NGVs) and NGV
refueling stations, vehicle and equipment manufacturers, government agencies, policymakers,
and other stakeholders with comprehensive information, education and training related to clean
transportation. Specifically, Program staff develop customer outreach materials, and provide
direct customer support in the form of grant funding assistance, fleet financial analysis tools, a
truck loan program, training on market subjects, and subject matter expertise regarding clean
transportation-related local, state and federal regulations. Program staff are also responsible for
managing utility public access to 16 SoCalGas refueling stations. In 2021, these stations
dispensed over 3.4 million gasoline gallon equivalents of RNG.

Clean Fuels Transportation Program activities help customers manage their energy use
more efficiently to reduce GHG emissions and increase the use of zero/low emission
transportation fuels, thereby supporting SB 32, SB 1383, SB 1440 and Executive Order B-55-18.

For additional details regarding this proposal, please see the Clean Energy Innovations
testimony of Mr. Infanzon (Exhibit SCG-12) and the Customer Services — Information testimony

of Mr. Prusnek (Exhibit SCG-16).

31 California Energy Commission, Transforming Transportation (January 2019), available at:

https://www.energy.ca.gov/sites/default/files/2019-07/ TR AN-TransformingTransportation_1.pdf.

NJP-23



O 0 9 N »n W

10

12
13
14
15
16
17
18
19
20

21

22
23
24
25
26
27
28
29

10. Clean Fuel Power Generation Program Promotes Clean Technology
Adoption

SoCalGas is seeking funding for the Clean Fuel Power Generation Program to help
advance customer adoption of clean generation technologies such as fuel cells, electrolyzers,
combined heat and power, and linear generators, using low carbon fuels, like hydrogen and
RNG, in support of California’s climate goals. Under the Program, staff will develop educational
and communication materials regarding tariffs, gas rates, safety considerations, regulatory and
technical requirements, credits and subsidies, and operational guidance. SoCalGas Account
Representatives will utilize these materials in outreach to customers, raising awareness,
providing guidance and support, and driving adoption of clean fuel power generation
technologies to enhance customers’ energy reliability while reducing their GHG and criteria
pollutant emissions. Staff will also perform technical, economic, and operational analysis of
clean power generation projects, such as microgrids, to determine deployment feasibility.
Similarly, staff will analyze regulatory, legislative, local and other policies that may affect clean
fuel power generation technologies and customers’ regulatory compliance. Collectively, these
activities will help facilitate market transformation through customer adoption of clean fuel
generation technologies that help reduce GHG emissions, thereby supporting the climate policy
goals of SB 32, SB 100 and Executive Order B-55-18.

For additional details regarding the Clean Fuel Power Generation Program, please see the

Clean Energy Innovations testimony of Mr. Infanzon (Exhibit SCG-12).

IV.  CONCLUSION

The gas grid is an essential enabler for advancing and achieving carbon neutrality — a
goal to which SoCalGas is committed, as discussed in my testimony. SoCalGas continues to
evolve the company’s mission, centered on its commitment to reduce, abate, and mitigate GHG
emissions both within its operations, and to assist customers in pursuing their respective
emissions reductions. It is critical for SoCalGas to provide the capabilities for delivering
reliability, resiliency, and the clean molecules necessary for the Company and its customers to
rapidly reduce GHG emissions. The climate imperative, and SoCalGas’s role to foster net zero

GHG emissions for its operations and customers, is a major theme within the 2024 GRC
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whereby SoCalGas will actuate the gas grid’s unique role to achieve a just and equitable energy
transition in California and to help the State achieve economy-wide carbon neutrality by 2045.

This concludes my prepared direct testimony.
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V. WITNESS QUALIFICATIONS

My name is Naim Jonathan Peress. My business address is 555 West 5th Street, Los
Angeles, California, 90013. For the past two years, I have been employed by Southern California
Gas Company (“SoCalGas”) as Senior Director of Business Strategy & Energy Policy where I
lead SoCalGas’s Energy & Environmental Strategy to encourage and support sensible energy
policies and regulations to advance SoCalGas’s efforts to decarbonize the gas system as
California moves towards carbon neutrality.

I have more than 25 years’ experience and understanding of electricity and natural gas
markets, state and federal utility regulation of those markets, and environmental and climate
change policy. This experience began in 1994 when I spent five years first as the Legal Counsel
for the Air Quality Division of the Vermont Agency of Natural Resources, then as the Director
of Administrative Litigation where I regularly appeared and practiced before the Vermont Public
Service Commission. I subsequently spent almost two years as the Director of Environmental
Services for NRG Energy, with responsibility for development and implementation of emissions
compliance strategies for a fleet of approximately twenty power plants Prior to joining
SoCalGas, I served as Senior Director of Energy Markets and Utility Regulation for the
Environmental Defense Fund (EDF) for five years. During that time, I worked closely with
federal agencies and state public utility commissions on issues related to wholesale and retail
energy regulation, focusing on natural gas and electric system coordination issues.

I have not previously appeared before the CPUC as a witness. Over the years, | have
appeared on topics relevant to emissions and energy infrastructure matters before the Vermont
Public Service Commission and New York Public Service Commission. More recently, I
appeared and presented testimony on natural gas infrastructure and climate policy before the US
Senate Energy and Natural Resources Committee and the US House Energy and Commerce

Committee, Energy Subcommittee.
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I INTRODUCTION

My name is Michelle Sim and I am the Director of Sustainability for SoCalGas. This
exhibit provides policy testimony to describe SoCalGas’s overarching sustainability strategy and
how the proposals and requests included in SoCalGas’s Test Year (TY) 2024 General Rate Case
(GRC) Application align with SoCalGas’s sustainability priorities and the State’s climate
policies. My testimony supplements and elaborates on the Policy Overview testimony of
Maryam Brown (Exhibit (Ex.) SCG-01) with respect to sustainability.

My testimony will demonstrate that SoCalGas’s sustainable business priorities aim to
advance California’s climate goals®? and promote the interests of utility customers, with
particular consideration for communities of concern and those most vulnerable to the effects of
climate change, public and employee safety, social justice, and the energy transition.
Additionally, the goals included in the SoCalGas sustainability strategy align with the United
Nations Sustainable Development Goals** (UN SDGs). SoCalGas’s goals and actions contribute
to solutions that address a large set of societal challenges, such as energy affordability, energy
reliability, personal and public safety, and racial and gender equity, that require consideration as
we continue to advance California’s objectives to achieve economy-wide carbon neutrality by
2045.

My testimony explains how sustainability is a driving force for the TY 2024 GRC
Application for SoCalGas. SoCalGas has embraced the UN’s call for the “Decade of Action”*
to accelerate sustainable solutions to the globe’s most pressing challenges. The proposed
portfolio of activities and programs as described and sponsored by other SoCalGas GRC
witnesses reflect this commitment and alignment with the State’s climate goals. It also reflects
the Company’s continued efforts to embed sustainability across its business units. The timing
and importance of this GRC filing to approve the sustainability-driven proposals herein could not

be more vital.

32 See Climate Policy Testimony of Naim Jonathan Peress (SCG-02, Ch. 1).

33 United Nations—Department of Economic and Social Affairs—Sustainable Development, The 17

Goals, available at: https://sdgs.un.org/goals.

3 United Nations—Sustainable Development Goals—The Decade of Action, available at:

https://www.un.org/sustainabledevelopment/decade-of-action/.
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II. SOCALGAS’S SUSTAINABILITY STRATEGY OVERVIEW

SoCalGas’s ASPIRE 2045 Sustainability Strategy (the Sustainability Strategy)® is a
holistic and broad environmental, social, governance (ESG) strategy that strengthens the
Company’s March 2021 established goal to achieve net-zero greenhouse gas (GHG) emissions
by 2045 and strives to advance California’s climate goals, align with the UN SDGs, and support
SoCalGas’s operational and safety imperatives. It is designed to have a positive impact on
communities we serve and strengthen business outcomes that benefit both customers and the
energy infrastructure of the future.

With a heightened global awareness of the need to accelerate climate actions,*® focused
short- and long-term planning will be critical to achieve enhanced energy security, energy
investment plans and actions, and customer benefits. As an energy utility with an obligation to
serve customers safely, reliably, and affordably today, and a need to have an outlook to establish
a carbon neutral energy infrastructure system by mid-century, this GRC TY 2024 will focus on
an examination of activities and projects that lean into near-term or immediate emission
reduction/avoidance actions while also keeping in perspective the long-term planning efforts
required to achieve decarbonization by 2045. As described in the preceding Chapter 1 of this
testimony, sponsored by Naim Jonathan Peress, the existing gas infrastructure plays a critical
role in carbon reduction, management, and mitigation to achieve a clean energy transition. It
provides solutions for the hard-to-abate transportation and industrial sectors and supports
increasing amounts of renewable power. This need for balanced investments in near-term
decarbonization activities and in foundational planning, research, and piloting efforts for long-
term decarbonization strategies that scale, are demonstrated further in Section III, “Accelerating
the Transition to Clean Energy.”

In the following Section, I provide a description of SoCalGas’s sustainability strategy and
its five areas of focus: (1) accelerating the transition to clean energy, (2) protecting the climate

and improving air quality in our communities, (3) increasing clean energy access and

35

See Appendix B.

3¢ Intergovernmental Panel on Climate Change (IPCC), Climate Change 2022 — Mitigation of Climate

Change (2022) at 1-4, available at: IPCC_AR6_WGIII FinalDraft FullReport.pdf.
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affordability, (4) advancing a diverse, equitable, and inclusive culture, and (5) achieving word-

class safety.

A. Sustainability Strategy Background

SoCalGas has, for decades, focused on serving the public interest. Now more than ever,
it is vital to implement sustainable business practices to optimize operational activities and serve
customers safely, reliably, and affordably. In an effort to build a stronger culture around
sustainable business practices that continue to support the Company’s core values of doing the
right thing, championing people, and shaping the clean energy future, SoCalGas examined the
evolving sustainability environment and landscape to identify and prioritize five focus areas for
the Company’s overarching sustainability strategy.

The Sustainability Strategy’s five focus areas aim to have an impact in addressing the
State’s climate objectives with a public purpose objective to serve customers safely, responsibly,
and reliably. For each focus area, goals were developed with key performance indicators to

transparently monitor and share progress.

B. Sustainability Transparency and Accountability

Accountability and transparency are built into our governance framework. The
governance framework has been put into place to advance accountability, transparency, and
organizational coordination to successfully implement sustainability strategies and make
program adjustments as needed. SoCalGas has a dedicated sustainability team led by the Vice
President, Strategy and Sustainability and Chief Environmental Officer. An executive steering
committee reviews and supports sustainability strategies and initiatives that guide our business
operations and actions, and is the validating body for disclosure requirements reported by
SoCalGas.

C. Five Sustainability Focus Areas

There are five identified focus areas that provide a framework for integrating
sustainability across the Company’s business, guide investment decisions, and drive the
sustainability-related proposals and programs of the SoCalGas TY 2024 GRC Application. The
following areas comprise the strategic sustainability priorities and are the focus of my testimony:

a. Accelerating the transition to clean energy
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b. Protecting the climate and improving air quality

c. Increasing clean energy access and affordability
d. Advancing a diverse, equitable, and inclusive culture
e. Achieving world-class safety

In the following sections I will address each of the five focus areas and their related

goals.

III. ACCELERATING THE TRANSITION TO CLEAN ENERGY

The “energy transition” refers to the global energy sector’s shift from fossil-based
systems to lower carbon and renewable energy sources. For SoCalGas, accelerating the energy
transition means taking steps to align business initiatives and energy infrastructure investments
with state and federal decarbonization and carbon neutrality policies and goals. It also means
transitioning to clean energy sources while maintaining a robust, reliable, affordable, and
resilient infrastructure, which are important considerations for the public health and safety of
customers, communities, and employees. One of the most significant challenges with the energy
transition is time. The United Nation’s Intergovernmental Panel on Climate Change (IPCC)
released its most recent findings outlining the unavoidable multiple climate hazards over the next
two decades and emphasizes the urgency of immediate and more ambitious actions. The report
also acknowledges the interdependencies of natural resources, energy networks, and that the
most heavily impacted are amongst lower-income populations (disadvantaged communities and
communities of concerns).>” With the energy transition, there is a need for actions to accelerate
the transition, requiring both short-term and long-term planning strategies.

SoCalGas expects that an integrated energy system comprised of renewable electricity
and clean fuels will achieve carbon neutrality faster, more reliably, and more affordably than one
without clean fuels, as described in The Role of Clean Fuels and Gas Infrastructure in Achieving
California’s Net Zero Climate Goal: SCG Whitepaper (Appendix C). As detailed in Chapter 1 of

this testimony, sponsored by Naim Jonathan Peress, an integrated energy system approach offers

37 IPCC, Climate Change 2022: Impacts, Adaptation, and Vulnerability — Chapter 8: Poverty,
Livelihoods and Sustainable Development (2022) at 30-31, available at:
https://www.ipcc.ch/report/ar6/wg2/.
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effective renewable penetration, solutions for the hard-to-abate transportation and industrial
sectors, and reliable and more affordable electrification.

As part of SoCalGas’s sustainability strategy and in support of California’s goal to deliver
increasing amounts of renewable energy>® and support economy-wide decarbonization,*
SoCalGas aims to accelerate the energy transition by increasing the delivery of clean fuels,
adapting its system for blended hydrogen, and supporting customer decarbonization.

Consistent with this goal, SoCalGas has been developing and implementing initiatives and
programs to advance the clean energy transition. As reflected in the testimonies of other
witnesses in this GRC application, accelerating the transition to clean energy will require
investment in activities that produce immediate and near-term emissions reductions and efforts
that lay the groundwork for deeper systemwide decarbonization over the long-term. Examples of
near-term decarbonization strategies include advanced meter infrastructure, market development
and distribution of renewable natural gas (RNG), clean transportation programs, energy
efficiency technologies and programs, gas compression station modernization, pipeline leak
detection and abatement, and the continued provision of a reliable and resilient energy system for
greater renewable power generation. Many of these decarbonization strategies are described and
sponsored by SoCalGas witnesses’ testimonies in this GRC application. Examples of
foundational efforts for long-term decarbonization include clean fuels infrastructure research and
demonstration in hydrogen pipeline blending, hydrogen appliance and equipment testing, design
and planning for the development of net zero industrial clusters, as well as engineering studies to
investigate the applicability of carbon capture utilization and sequestration (CCUS) technology

to support carbon management in California.

A. Near-Term Decarbonation Strategies

SoCalGas will lead the transition to a resilient and decarbonized clean fuels energy
system in California through innovation, collaboration, and investment in new technologies and

by leveraging existing assets, expertise, and customer relationships. As mentioned above and

3% Senate Bill (SB) 100 (De Ledn, 2018), available at:
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill id=201720180SB100.

3% Assembly Bill (AB) 32 (Pavley, 2016) and SB 32 (Nunez, 2006); available at:
https://www.law.berkeley.edu/research/clee/research/climate/climate-policy-dashboard/.

MS-5



O 0 I N »n B~ W N =

W W N N NN N NN N NN = e e e e e e e
—_ O O 0 9 N L kR WD =, OO O N N R W N = O

described in various testimonies, SoCalGas is implementing many decarbonization strategies
with immediate and near-term benefits and is requesting sustained funding for RNG
infrastructure development and related functions. In the past several years, SoCalGas has
focused on preparing its system and standards for RNG by providing gas system capacity and
planning analysis, design services, gas quality testing, field support, and compression services
for RNG developers. These activities are performed by Gas Engineering and described in the
testimony of Ms. Martinez (Ex. SCG-07). As a result, SoCalGas has successfully completed the
operational interconnections at eight dairy farm RNG production sites, including four SB 1383
Dairy Farm pilots in the San Joaquin Valley as described in the reasonableness review in the
Pipeline Safety Enhancement Plan (PSEP) testimony of Bill Kostelnik (Ex. SCG-08).

Since RNG is produced through the capture and repurposing of methane, it has the
unique ability to both displace traditional natural gas emissions in the pipeline and reduce
emissions into atmosphere from agriculture, wastewater, forest biomass waste, and municipal
waste streams to have an immediate effect and support the state’s goals to reduce short-lived
climate pollutants, reduce the disposal of organic waste, and help address air quality issues.
RNG has the additional benefit of being a “drop-in” fuel that can be deployed immediately
without any changes to either the pipeline or end-use equipment.

The benefits of RNG and its role in the energy transition was a driver behind SoCalGas’s
March 2019 announcement to aim to deliver 20% RNG to its core customers by the end of 2030.
SoCalGas has worked along stakeholders to set a regulatory pathway for achieving its RNG goal.
In June 2018, the CPUC approved SoCalGas’s filed Advice Letter 5295-G, which provides the
authority to procure RNG and dispense it at SoCalGas and SDG&E-owned compressed natural
gas vehicle fueling stations for use by customers and utility fleets. In December 2020, SoCalGas
received regulatory authority to offer a Voluntary RNG Tariff that affords customers the option
to elect all, or a portion of their gas service to come from renewable sources. Most recently, in
February 2022, the CPUC issued a decision establishing a statewide renewable gas standard that
requires investor-owned utilities to meet escalating RNG procurement targets out to 2030.

Another example of near-term decarbonization strategies is the deployment and
leveraging of advanced meter infrastructure (AMI) and customer programs designed to support
customer GHG abatement through energy conservation and optimization. By upgrading gas

meters with advanced meter technology, SoCalGas has helped to empower customers to save
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energy and money while helping to reduce impacts on the environment. SoCalGas upgraded
nearly six million gas meters across our 24,000-square mile service territory to advanced meters,
including residential and most business customers.

Advanced meters automatically and securely transmit gas meter data to the Company’s
service and billing centers. The technology eliminates the need for manual, on-site meter
reading, reducing Company vehicle travel and emissions while also providing customers with
more frequent and detailed gas usage information. The AMI network and data is also leveraged
to identify abnormally high gas usage, which assists with investigating and responding to
potential gas leaks. These activities help to reduce energy waste, mitigate GHG emissions, and
help to reduce financial burdens resulting from unintended higher energy usage.

As sponsored by Mr. Rendler in the Customer Services — Field Services and Advanced
Meter Operations testimony (Ex. SCG-14), AMI capabilities are made possible through the
Advanced Meter Operations (AMO) organization and the Field Systems and Analytics
organization. SoCalGas is seeking continued funding for AMO, which supports our
sustainability strategy goal of supporting customer decarbonization. Activities that AMO
provides include overall management of advance meter systems, data collection units, and meter
transmission units. The Field Systems and Analytics organization provides expertise on
integration with other SoCalGas operational systems and is responsible for the implementation
and maintenance of new technologies that leverage AMI data to enhance safety, promote GHG
reductions, and improve customer experience.

The gas system’s provision of flexible fuel delivery, long-term energy storage, and
reliable and resilient energy for customers, which enables decarbonization of the electric grid, is
another example of how the gas system contributes to immediate, near term decarbonization
strategies. The flexibility of the gas system complements decarbonization of the electric grid and
supports the use of renewable energy resources. The ways in which this is provisioned, for
example through reliably servicing dispatchable electric generators, is discussed in the preceding
Climate Policy Chapter of Mr. Peress. Many of these benefits are generated through the
consistent maintenance and improvement of the gas transmission and storage systems. The
activities, capital investments, and associated funds to support them are explained in detail by in

the Gas Transmission testimony of Messrs. Chiapa, Hruby, and Bell (Ex. SCG-06).
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B. Long-term Decarbonization Strategies: Adapting the Gas System to Support
the Energy Transition

To fully support the clean energy transition, more expansive efforts are needed, including
the evaluation of hydrogen in the areas of hydrogen blending, gas quality, impact to odorization,
safety assessments, and appliance and equipment testing. The Gas Engineering testimony of
Ms. Martinez (Ex. SCG-07) provides further details and cost information related to these
activities. Additionally, SoCalGas is developing hydrogen pilot projects to support multiple end
use applications, including industrial users, transportation, thermal generation, building
decarbonization, and distributed energy resources. At SoCalGas’s training and testing facility,
Situation City, SoCalGas is implementing a hydrogen blending demonstration pilot, H2 ProQual,
to test the impacts of 20% hydrogen blended natural gas and provides hydrogen operations
training, including new hydrogen leak detection equipment. In another example, SoCalGas is
exploring low-emissions hydrogen production technology using Solar Thermal Advanced
Reactor System (STARS) for use in supporting the advancement of zero emission fuel cell
electric vehicles. And in a larger effort that supports advancement of affordable clean fuels like
green hydrogen, SoCalGas is taking part in the HyDeal LA initiative that aims to achieve $1.50
per kilogram of delivered hydrogen to users in the LA basin.** The Clean Energy Innovation
testimony of Mr. Infanzon (Ex. SCG-12) provides an in-depth discussion on SoCalGas’s long-
term efforts to support the transition to clean energy. These collective efforts and others like it
are tantamount to delivering on the state’s ambitions to achieve carbon neutrality by mid-century
and realize a fully decarbonized energy system in California.

Along with the rapid shift away from fossil fuels, there is a critical need to scale the
development of carbon removal strategies to achieve net zero. Globally, the National Academy
of Sciences (NAS) predicts that up to 10 gigatons of carbon dioxide (GtCO2) will need to be

removed annually from the atmosphere by 2050, with increased removals thereafter.*! The

40" Green Hydrogen Coalition, HyDeal LA: Architecting a Scalable Model for Green Hydrogen Hubs,

Starting With Los Angeles Green Hydrogen Coalition (July 7, 2021) at 2, available at:
https://staticl.squarespace.com/static/5¢8961cdcbb9c05d73b319c4/t/60ef841b65edb26¢8618d579/162
6309884328/GHC+HyDeal H2+Earthshots+RFI+response July2021 HyDealSupporters.pdf.

“'" The National Academies Press, Negative Emissions Technologies and Reliable Sequestration: A

Research Agenda (2019) at 6, available at: https://nap.nationalacademies.org/read/25259/chapter/2#6.
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United States may need to remove about 2 GtCO2 per year by mid-century to reach net zero.*?

In California, the 2022 Scoping Plan update that assesses pathways for achieving carbon
neutrality includes the role of carbon removal and the development of carbon capture utilization
and sequestration (CCUS) technologies in all of the four alternative scenarios proposed to meet
the goal.** Therefore, carbon removal strategies are best viewed as a component of the
mitigation portfolio, rather than a lever to pull only after GHG abatement is exhausted.

California possesses a sizeable carbon emissions market as well as ample and conducive
geologic storage potential for safe and permanent carbon dioxide (CO2) storage,** but it
currently lacks a supportive CO2 transport infrastructure to support the potential for carbon
capture, transport, and storage and its subsequent potential for wide-scale CCUS development.
A region-critical CO2 transport pipeline infrastructure network in California to connect the hard-
to-abate industrial sources of emissions to the geologic CO2 storage sites is essential to spur the
development and deployment of large-scale CCUS infrastructure solutions. As described in the
testimony of Mr. Infanzon (Ex. SCG-12), SoCalGas proposes to conduct a front-end engineering
and design (FEED) study for the CO2 pipeline transport infrastructure necessary to enable the
deployment of CCUS technologies in California. This foundational work in carbon removal is
vital to California meeting economy-wide carbon neutrality.

Another long-term strategy essential to California achieving carbon neutrality is planning
related to the investment in and development of infrastructure needed to reduce GHG emissions
in the hard-to-abate sectors of manufacturing/industry, electric generation, and heavy-duty
transportation. The National Renewable Energy Laboratory’s report, “LA100,” found that using
renewably derived fuels, like hydrogen, for generation in the Los Angeles Basin is necessary to

reach LA’s goal of 100% renewable energy by 2045.* In February 2022, and separate from the

42 World Resources Institute, Working Paper — CarbonShot: Federal Policy Options for Carbon

Removal in the United States (January 31, 2020), available at:
https://www.wri.org/research/carbonshot-federal-policy-options-carbon-removal-united-states.

4 PATHWAYS Scenario Modeling. 2022 Scoping Plan Update. California Air Resources Board
Revised PATHWAYS Modeling Assumptions.

* Global Security, Getting to Neutral: Options for Negative Carbon Emissions in California

(August 2021), available at: https://gs.lInl.gov/sites/gs/files/2021-08/getting_to_neutral.pdf.

45 National Renewable Energy Laboratory, The Los Angeles 100% Renewable Energy Study (March

2021) at 10, 12, available at: https://www.nrel.gov/docs/fy210sti/79444-ES.pdf.
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proposals of this GRC application, SoCalGas proposed developing what would be the nation's
largest green hydrogen energy infrastructure system, the Angeles Link, to deliver clean reliable
renewable energy to the Los Angeles region.*® As proposed, the Angeles Link would support the
integration of more renewable electricity resources like solar and wind and would significantly
reduce GHG emissions from electric generation, industrial processes, heavy-duty trucks, and
other hard-to-abate sectors of the Southern California economy. 4’ This long-term strategy will
require years of planning and design activities and coordination.

The proposed Angeles Link project would also significantly decrease demand for natural
gas, diesel, and other fossil fuels in the LA Basin, helping accelerate California's and the region’s
climate and clean air goals.

The investments needed to meet California’s climate goals and accelerate the transition to
clean energy will require significant contributions from the gas infrastructure. The
decarbonization activities requested for funding will produce both near-term GHG abatement
and lay the groundwork for deeper decarbonization over the long-term. Detailed proposals are
presented in various witness areas. For ease of reference, I direct the Commission to Table MS-

1, Cross-Departmental Sustainability Alignment.

IV.  PROTECTING THE CLIMATE AND IMPROVING AIR QUALITY

Improving local air quality and reducing GHG emissions are top priorities for the State
and region. % Under the provisions of the Clean Air Act, the California Air Resources Board
(CARB) and local air quality agencies have adopted, implemented, and enforced a wide array of
nation-leading air pollution controls, based on a strong foundation of science over five decades.

Aggressive air pollution control programs in California have led to continued improvements in

4 As described and explained in the Angeles Link Application (A.22-02-007), costs related to that
Application and the work included therein are not being sought in this GRC.

47 SoCalGas, Angeles Link: Shaping the Future with Green Hydrogen (2022), available at:
https://www.socalgas.com/sustainability/hydrogen/angeles-link.

8 For information on California’s history of air pollution control efforts, see California Air Resources

Board, History, available at: https://ww?2.arb.ca.gov/about/history.

* In 2006, the Legislature passed the California Global Warming Solutions Act of 2006 (AB 32), which
created a comprehensive, multi-year program to reduce greenhouse gas emissions in California. See
California Air Resources Board, AB 32 Global Warming Solutions Act of 2006 (September 28, 2018),
available at: https://ww2.arb.ca.gov/resources/fact-sheets/ab-32-global-warming-solutions-act-2006.
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air quality, even as the population and number of cars has increased. Notwithstanding these
improvements, it is well documented that the South Coast Air Basin, which includes Orange
County, and portions of Los Angeles County, San Bernardino, and Riverside Counties, are
continually classified as having some of the worst air quality in the nation, despite having
extensive emissions regulations.’® In contrast to local air quality, the effects of GHG emissions
are often not immediately visible on a day-by-day basis, but science has shown that GHG
emissions will have negative impacts on the communities and the planet if not reduced.’! That is
why SoCalGas is focused on helping to improve air quality and take actions to decarbonize its
operations and support customers in reducing their carbon footprints.

In support of SoCalGas’s sustainability strategy and California’s carbon neutrality and air
quality improvement efforts, SoCalGas aims to help protect California communities with the

goal of achieving net zero GHG emissions and helping to improve local air quality.

A. SoCalGas’s Net Zero Goal

Climate change, and society’s response to it, will profoundly affect the way energy is
produced, delivered, and consumed over the coming decades. The changing climate requires an
energy ecosystem that is resilient to extreme weather, wildfires, and drought, while delivering
reliable, affordable, and increasingly low carbon energy to customers. In March of 2021,
SoCalGas published the Company’s climate goal to achieve net zero GHG emissions in its
operations and delivery of energy by 2045. By doing so, SoCalGas became the largest gas
distribution utility in the nation to include scope 1, 2, and 3 emissions in its target, aligning with
the Paris Climate Agreement’s recommendations to limit global warming to 1.5°C by achieving
net zero by mid-century. SoCalGas’s goal to achieve net zero GHG emissions by 2045 not only

includes emissions from SoCalGas operations such as its fleet, facilities, and pipeline operations,

3% For more information on area National Ambient Air Quality Standards designations, classifications,

and nonattainment status, see the EPA Green Book, available at: https://www.epa.gov/green-book.

See also Research on Health Impacts of Air Pollution, California Air Resources Board available at:
https://ww?2.arb.ca.gov/research/research-health-effects-air-pollution.

31 IPCC, Climate Change 2022: Impacts, Adaptation, and Vulnerability (2022), available at:
https://www.ipcc.ch/report/ar6/wg2/.
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but also the energy delivered to customers.’> Customers’ emissions represent approximately
96% of SoCalGas’s total GHG inventory.’® That is why SoCalGas is focused on working with
its customers and industry partners to jointly develop technology, solutions, and programs to

help chart a path to net zero.

B. Operating and Supporting Clean Fleets

SoCalGas has long supported the reduction of greenhouse gas emissions and the
betterment of local air quality and recognizes that in California, the transportation and industrial
sectors are the largest sources of local air pollution and GHG emissions.>* SoCalGas’s
infrastructure and fleet operations can play a meaningful role in addressing these challenges. As
part of SoCalGas’s sustainability priorities, SoCalGas has set goals to replace 50% of the
Company’s over-the-road (OTR) vehicles with alternative-fuel vehicles, including battery
electric, compressed natural gas using RNG, and hydrogen fuel cell electric vehicles by 2025.
And by 2035, the Company has a goal to operate a 100% zero-emission over-the-road fleet.
Achieving these goals will contribute to reducing the Company’s GHG emissions from its
vehicle operations and simultaneously deliver improvements to local air quality in the
communities SoCalGas serves.

In the near term, SoCalGas is taking rapid actions at scale to reduce vehicle pollutants,
such as nitrous oxides and particulate matter, by leveraging its infrastructure, modernizing its
refueling stations, and converting its fleet to zero-emission vehicles. Specifically, as described in

the Clean Energy Innovations testimony of Mr. Infanzon (Ex.SCG-12), SoCalGas’s

2 IPCC, Special Report on Global Warming of 1.5, Chapter 2: Mitigation Pathways Compatible with
1.5°C in the Context of Sustainable Development, Intergovernmental Panel on Climate Change
(2018), available at:
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter2_Low_Res.pdf;

See also: The Greenhouse Gas Protocol, A Corporate Accounting and Reporting Standard, World
Business Council for Sustainable Development, revised edition at 25, available at:
https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf.

33 For more information, see SoCalGas, ASPIRE 2045: Sustainability and Climate Commitment to Net

Zero (March 2021), available at: https://www.socalgas.com/sites/default/files/2021-
03/SoCalGas_Climate_Commitment.pdf.

% California Air Resources Board, California Greenhouse Gas Emissions for 2000 to 2019 Trends of
Emissions and Other Indicators (July 28, 2021), available at:
https://ww?2.arb.ca.gov/sites/default/files/classic/cc/ca_ghg inventory_ trends 2000-2019.pdf.
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infrastructure serves 349 natural gas vehicle (NGV) refueling stations that dispense 154 million
therms of natural gas or over 123 million gasoline gallon equivalents to G-NGV customers.>> At
of the end of 2019, over 98% of the fuel dispensed by renewable natural gas vehicle (RNGV)
refueling stations in California and reported to the California Air Resources Board (CARB) Low
Carbon Fuel Standard Program (LCFS) was renewable natural gas.’® SoCalGas owns and
operates 27 RNGV refueling stations dispensing 100% renewable natural gas to the utility fleet
and general public. Additionally, as described in the Fleet Services Testimony of Mr. Franco
(Ex. SCG-18), SoCalGas operates its own growing fleet of over 4,200 OTR vehicles that provide
daily critical support to the gas distribution and transmission operating crews, advanced meter
operations, customer service field operations, and the Company’s capital construction program.
Within SoCalGas’s transportation fleet, it is incorporating more alternative fuel vehicles that use
electricity and lower carbon fuels. SoCalGas also procures 100% renewable natural gas for all of
the Company-owned compressed natural gas vehicle fueling stations (see Ex. SCG-11 Gas
Acquisition testimony of Mr. Lazarus).

SoCalGas’s clean fleet objectives includes plans to build hydrogen refueling and electric
charging infrastructure. As further described in the Real Estate and Facility Operations testimony
of Mr. Guy (Ex.SCG-19), SoCalGas will construct hydrogen refueling stations and install
electric vehicle charging ports at its facilities between 2022 and 2024. SoCalGas’s clean fleet
initiatives also support Executive Orders put in place by Governors Brown and Newsom to have
five million zero-emission vehicles on the road by 2030 and eliminate the sale of new internal
combustion passenger vehicles by 2035.%7 For a complete discussion on the Company’s zero-
emission vehicles (ZEVs) for 2022 through 2024 and other clean fleet objectives, see the Fleet
Services testimony of Mr. Franco (Ex. SCG-18). For details about the ZEV infrastructure build-

out plan, see the Real Estate & Facility Operations testimony of Mr. Guy (Ex. SCG-19).

> Source is G-NGV billing data. Data based on actual 2021 volumes and stations.

6 California Air Resources Board and LCFS Data Dashboard — Alternative Fuel Volumes and Credit
Generation at Figure 2 (April 30, 2021), available at:
https://ww3.arb.ca.gov/fuels/Icfs/dashboard/dashboard.htm.

57 Executive Orders B-48-18 and N-79-20.
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C. Operating Zero Net Energy Buildings

In California, buildings are responsible for roughly 25% of total GHG emissions.>®
SoCalGas operates and maintains over two million square feet of leased and fee-owned property
across its service territory, comprised of 105 staffed locations, including general offices, bases,
multi-use sites, branch offices, and telecommunication sites. As an operator of facilities in the
region, SoCalGas has the opportunity to make contributions to reduce GHG emissions from
buildings and improve sustainable building performance overall. SoCalGas’s Energy Resource
Center in Downey was the first building in California to receive a Leadership in Energy and
Environmental Design (LEED) recognition more than 25 years ago.>® In continuation of
SoCalGas’s leadership, and as part of its Sustainability Strategy, the Company has set goals to
achieve net zero energy for 50% of all SoCalGas’s existing buildings by 2030 and net zero
energy for 100% of SoCalGas buildings by 2035.°© As an example of steps taken to implement
this strategy, SoCalGas engaged with over a dozen electric utility companies to begin enrolling
eligible facilities to deploy 100% renewable power where green rate programs were available.®!
Additionally, and as further specified in the Gas Transmission Operations & Construction
testimony of Messrs. Chiapa, Hruby, and Bell (Ex. SCG-06), SoCalGas is planning the
development of a modernized, two-story, 68,000 square foot facility to support Gas Control
operations, the Emergency Operations Center, and support staff. The building will be designed
to meet LEED standards and meet the zero net energy goals in the Company’s Sustainability

Strategy. For more information on proposals related to SoCalGas’s net zero energy and

8 California Energy Commission, Integrated Energy Policy Report 2021-Volume 1 Building

Decarbonization at 2 available at: https://www.energy.ca.gov/data-reports/reports/integrated-energy-
policy-report/2021-integrated-energy-policy-report.

% Cision, PR Newswire, SoCalGas' Energy Resource Center Celebrates 20th Anniversary; First to

Receive LEED "green building" recognition in California (June 10, 2015), available at:
https://www.prnewswire.com/news-releases/socalgas-energy-resource-center-celebrates-20th-
anniversary-first-to-receive-leed-green-building-recognition-in-california-300096839.html

80 Excludes compressor, transmission, and meter and regulator facilities.

1 SoCalGas, SoCalGas Facilities Begin Switch to 100% Renewable Power Under Green Rate Program
(September 8, 2021), https://newsroom.socalgas.com/press-release/socalgas-facilities-begin-switch-
to-100-renewable-power-under-green-rate-program.
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sustainable building efforts, refer to the Real Estate & Facility Operations testimony of Mr. Guy
(Ex. SCG-19).

D. Reducing GHG Emissions in Pipeline Operations

SoCalGas recognizes that the gas infrastructure of the future needs to not only be safe
and reliable, but also capable of effectively reducing GHG emissions. SoCalGas also recognizes
the opportunities with digitalizing the gas network for optimal control, safety, and efficiency
while also advancing the transition to clean energy, supporting the Company’s investment in
technologies such as fiber optic sensors and aerial mapping, modernizing its compressor stations,
and focusing on reductions of third-party damages to the pipeline.

The Control Center Modernization (CCM) project will install and integrate data from
over 9,800 new and existing field assets on both the distribution and transmission pipeline
systems into Gas Control. On the distribution system, the CCM project will enhance distribution
regulator stations by installing real-time monitoring and control equipment. Also, through our
CCM field deployment and operations technology enhancement efforts, the CCM project will
integrate existing electronic pressure monitoring (EPM) data as well as meter data into Gas
Control. This new equipment and data integration will further enhance pipeline safety as it will
enable remote control valve capabilities and 24/7 Gas Control monitoring of the distribution
system.

On the transmission system, the CCM project will install optical pipeline monitoring
(OPM)®? stations and high consequence area (HCA) methane sensors. Once installed, these
OPM stations and HCA methane sensors will communicate incidents such as methane detection,
intrusions, and ground subsidence back to Gas Control. These enhancements on both the
distribution and transmission pipeline systems will enable Gas Control personnel to accelerate
the recognition, response, and remediation of possible abnormal operating conditions and leaks
on the pipeline system. The specific details regarding the CCM scope are further specified in the

Gas Transmission Operations & Construction testimony (examples and costs are found in

62 Optical Pipeline Monitoring (OPM) technology utilizes specialized fiber optic cables to provide

temperature, strain, and vibration sensing capabilities. The cable is a distributed sensor and is not
planned or optimized for communications.
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SoCalGas’s Facilities testimony (Ex. SCG-19), SoCalGas Transmission Operations &
Construction (Exhibits SCG-06) testimony, and Distribution (SCG-04) testimony).
It is with these initiatives and others sponsored by witnesses in this GRC filing that

SoCalGas will advance clean air and the climate policies of the state of California.

V. INCREASING CLEAN ENERGY ACCESS AND AFFORDABILITY

Energy access and affordability are fundamental expectations of energy customers.
SoCalGas supports the CPUC’s directive to provide “just and reasonable rates®* and its efforts
to safeguard the environment, while assuring Californians’ access to safe and reliable utility
infrastructure and services.®* These principles are even more important during the state’s
transition to clean energy. This will necessitate providing customers with a broad portfolio of
clean energy options to improve our collective ability to manage unexpected risks due to
commercial or technological availability, or economic barriers. As described in the Climate
Policy testimony of Naim Jonathan Peress, California’s energy system is becoming increasingly
convergent and interdependent, where the gas system is essential for decarbonization, reliability,
and affordability. SoCalGas expects that an integrated electric and gas energy network with
growing penetration of renewable electricity and cleaner fuels will achieve carbon neutrality
faster, more reliably, and more affordably.®> Continued investment in the development of clean
energy programs and technologies, and in programs that safeguard customer affordability,
especially for underserved populations most vulnerable to financial burden and the effects of

climate change, needs to remain a top priority for California.

63 See Pub. Util. Code § 451.

8 CPUC, What is the California Public Utilities Commission?, available at:
https://www.cpuc.ca.gov/-/media/cpuc-website/about-cpuc/documents/transparency-and-
reporting/fact sheets/cpuc_overview_english 030122.pdf.

5 See SoCalGas, The Role of Clean Fuels and Gas Infrastructure in Achieving California’s Net Zero

Climate Goal (October 2021), available at: https://www.socalgas.com/sites/default/files/2021-
10/Roles_Clean_Fuels_Full_Report.pdf.
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In support of this sustainability focus area and aligned with the Commission’s
objectives,®*%’ SoCalGas aims to increase access to clean and more affordable energy for all
energy customers.

A. Access to Clean Energy

The Company is undertaking several initiatives to support clean energy access - some of
which are proposals and requests included in this GRC application such as the Clean Fuels
Transportation Program, sponsored by Mr. Infanzon in the Clean Energy Innovations testimony
(Ex. SCG-12). The transportation sector remains the largest source of GHG emissions in the
state®® and remains a critical area to support customer decarbonization. To further California’s
air quality and GHG emission reduction goals, this program supports customer demand and
market adoption of hydrogen and RNG as transportation fuels. The Clean Fuels Transportation
program supports access to clean energy by providing operators of hydrogen and RNGV
refueling stations, vehicle and equipment manufacturers, government agencies, and other
stakeholders with expertise, education, and training related to clean transportation. The
Company also promotes clean energy access through the management of utility-owned public
access vehicle refueling stations. SoCalGas owns and operates 27 vehicle refueling stations, of
which 16 are publicly accessible and dispense 100% RNG to customers and its own fleet. The
Clean Fuels Transportation program interfaces with Customer Energy Solutions to provide direct
customer outreach for clean transportation customers, see the testimony of Mr. Prusnek (Ex.
SCG-16), and with the Support Services Department to coordinate on customer demand and
refueling infrastructure planning, see Real Estate & Facility Operations testimony of Mr. Guy
(Ex.SCG-19).

Access to clean energy is also supported by SoCalGas’s efforts to facilitate RNG

production and delivery through interconnection and supporting services and through the

66 See Pub. Util. Code § 451.

¢ CPUC, What is the California Public Utilities Commission?, available at:
https://www.cpuc.ca.gov/-/media/cpuc-website/about-cpuc/documents/transparency-and-
reporting/fact sheets/cpuc_overview_english 030122.pdf.

68 California Air Resources Board, California Greenhouse Gas Emissions for 2000 to 2019 Trends of
Emissions and Other Indicators (July 28, 2021), available at:
https://ww?2.arb.ca.gov/sites/default/files/classic/cc/ca_ghg inventory trends 2000-2019.pdf.
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development of RNG programs for customers. An interconnection receipt point allows for a new
source of renewable gas supply to be sold to the marketplace via the SoCalGas network of
natural gas pipelines. Several business units across the Company coordinate to support the
development of the RNG market and facilitate the interconnection process. The RNG
Infrastructure Development organization, sponsored by Mr. Infanzon (Ex. SCG-12), promotes
increased development and utilization of biogas resources in support of state policy goals. They
provide subject matter expertise to project developers and producers by consulting them on gas
quality requirements, the interconnection process, technology options, high-level economics,
incentive options, and other information tailored to the project. The Energy Markets group, as
sponsored by Mr. Prusnek (Ex. SCG-16), provides program administration and support for the
Renewable Gas Interconnection incentive program, “Rule No. 45,” by implementing the general
terms and conditions for obtaining an interconnection. Also, and as described in the Gas
Engineering testimony of Ms. Martinez (Ex. SCG-07), the Gas Engineering department provides
technical support services, such as system capacity and planning analysis, design services, and
gas quality testing and compression services for RNG producers.

In addition to supporting upstream RNG activities, SoCalGas is actively developing
customer programs to facilitate market adoption. In December 2020, SoCalGas received
regulatory authority to offer a Voluntary RNG Tariff that provides customers with the option to
elect all, or a portion of their gas service to come from renewable sources. And since 2019, the
Company has been implementing the Voluntary RNG Procurement Pilot that purchases RNG for
dispersal at its 27 NGV refueling stations for both the utility fleet and customer use (16 of the 27
NGV refueling stations also allow for public access). As part of the Company’s Sustainability
Strategy, SoCalGas aims to develop new clean energy programs for customers by 2025, and also
engage its Community Advisory Council quarterly on issues around clean energy access and

affordability.

B. Supporting Energy Affordability

As described in the introduction of this section, energy affordability is vital to an
equitable and just transition to clean energy. A portfolio approach of clean energy supply
options and leveraging the flexibility and reliability of the gas system is essential to decarbonized

future. And equally vital is ensuring energy customers are provided with innovative solutions to
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enhance their ability to understand and manage their energy usage, to leverage technology that
improves safety and reduces utility bills, and to increase focus on vulnerable populations that
require additional resources and/or assistance. In alignment with the SoCalGas’s Sustainability
Strategy, the Customer Service — Information testimony of Mr. Prusnek (Ex. SCG-16) requests
incremental costs related to activities that include customer demand for evolving digital-based
customer services and expanding safety communication and outreach to engage customers in
disadvantaged communities and those with medical conditions.

Continued support for programs like the California Alternate Rates for Energy (CARE)
can save eligible low-income customers 20% on their monthly gas bills. ESAP provides
professional home improvements to households meeting similar requirements, helping to reduce
energy usage, increasing affordability, contributing to increased equity across our communities,
and helping people heat their homes and cook meals for their families with reduced financial
burdens.

SoCalGas is leveraging technology, AMI data, and networks to identify abnormally high
gas usage, which assists with investigating and responding to potential gas leaks. These
activities help to reduce energy waste, mitigate GHG emissions, and the alleviate financial
burdens resulting from unintended higher energy usage. As sponsored by Mr. Rendler in the
Customer Services testimony (Ex. SCG-14), these capabilities are made possible through the
Advanced Meter Operations (AMO) organization and the Field Systems and Analytics
organization. SoCalGas is seeking continued funding for AMO, which is an important strategy
for SoCalGas to continue leading the way in energy affordability.

SoCalGas is also supporting customer energy affordability by optimizing its gas
procurement activities intended to minimize cost and pass the savings to customers. The Gas
Acquisition Department conducts its procurement activities to achieve the primary priorities of
supply security and service reliability at reasonable, cost-effective rates. As described in the
testimony of Mr. Lazarus (Ex. SCG-11), tools such as purchases, sales, loans, parks, wheels,
financial derivatives, and transportation contracts, are used to enhance SoCalGas’s ability to
economically optimize its use of retail core assets to lower overall gas costs for its retail core

customers. The Gas Acquisition Department’s management of retail core’s commodity gas costs
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contributes to SoCalGas’s effort to achieve the top quartile of the lowest average monthly
residential gas bill as compared to SoCalGas’s top 50 peers nationwide.®

Clean energy access and affordability are interrelated issues that require thoughtful
consideration and investment to ensure that nobody is left on the sidelines or without reasonable
access to a sustainable and clean energy future. I direct the Commission to Table MS-1 Cross-
Departmental Sustainability Alignment of this chapter for witness testimony that aligns with this
focus area’s goal statement.

VI. ADVANCING A DIVERSE, EQUITABLE, AND INCLUSIVE CULTURE

With 70% of our workforce composed of people of color, SoCalGas employs a diverse
population that reflects the communities it serves. Diversity, equity, and inclusion (DEI)
involves fostering a culture that is inclusive, authentic, and free of discrimination to build a sense
of belonging among SoCalGas employees, business partners, and community. SoCalGas’s
relationships with its business partners encourage and strengthen supplier diversity, with a focus
on community investments that support safety, sustainability, and social justice. These tenets
have also guided the CPUC’s goals to advance equity in its programs and policies for
environmental justice and social justice communities, as expressed in the CPUC Environmental
and Social Justice Action Plan.”

To create opportunity and equity for our employees and support our customers and
communities in building a more sustainable future and in alignment with the CPUC’s
Environmental and Social Justice Action Plan,”' SoCalGas aims to increase diversity, equity, and
inclusion in the workplace and in the communities it serves to achieve measurable social impact.

In support of this objective, SoCalGas continues to take actions to incorporate DEI as a

culture in its workplace, its business partners, and communities. DEI efforts are being broadly

% Based upon the American Gas Association’s (AGA) Annual Report of Volumes, Revenues, and

Customers by Company, available at: https://www.aga.org/research/data/annual-report-of-volumes-
revenues-and-customers-by-company-2002-2016/.

70 California Public Utilities Commission, Environmental and Social Justice Action Plan Version 1.0.

See Executive Summary (2019) at 6-8, available at: https://www.cpuc.ca.gov/-/media/cpuc-
website/divisions/news-and-outreach/documents/news-office/key-issues/esj/environmental-and-
social-justice.pdf.

" CPUC, Environmental and Social Justice Action Plan Version 2.0 (2022) at 1-5, available at:
https://www.cpuc.ca.gov/news-and-updates/newsroom/environmental-and-social-justice-action-plan.

MS-20



O o0 9 N n b

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

deployed across the company in a proactive way to provide opportunity and equity for SoCalGas

employees, diverse businesses, and the communities served.

A. DEI in the Workplace

The Company takes on a variety of activities focused on managing and enhancing
diversity, equity, inclusion, and belonging in the workplace that supports SoCalGas’s
Sustainability Strategy. The SoCalGas DEI strategy seeks to increase racial and ethnic diversity
and women representation in leadership roles. As described in the People and Culture testimony
of Ms. Nishimoto (Ex. SCG-28), such efforts include, but are not limited to, support of
Employee Resource Groups (ERGs), DEI training for employees, and increasing transparency
and data and analytics capabilities for reporting on DEI-related metrics.

ERGs are an integral component of the SoCalGas DEI strategy, where employees are
offered an additional opportunity to support one another and foster a sense of community and
belonging. ERGs serve to raise awareness and act as a bridge across cultural issues. They also
support managerial effectiveness, leadership development, and communications with employees.
SoCalGas supports these objectives by funding team building exercises, educational speakers,
learning and development opportunities, and educational materials for community relations and
staffing events.

The DEI department develops and conducts training for all employees on prevention of
workplace harassment and discrimination, maintaining a respectful work environment, and other
diversity-related topics. This includes training employees on unconscious bias, micro-
aggression, anti-racism, and allyship. The Company also pro-actively integrates DEI concepts
into leadership development training curriculum.

SoCalGas tracks and reports on certain DEI metrics both as a federal requirement and
voluntarily through sustainability reporting. The Company seeks to enhance data and reporting
capabilities in this area to better understand employee composition and support transparency of
information. Resources related to DEI metrics tracking will support goal setting and tracking,

and will help with data analysis and reporting.
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B. DEI in Communities

SoCalGas not only supports DEI at the workplace but also in the communities it serves.
This is accomplished through investments in disadvantage communities, partnerships with local
community-based organizations to provide workforce readiness, helping diverse businesses
through technical assistance programs, and prioritizing procurement spend with diverse’>
businesses. As detailed in the Supply Management, Logistics, and Supplier Diversity testimony
of Mr. Chow (Ex. SCG-17), the Diverse Business Enterprises (DBE) organization expands
outreach efforts in under-represented areas with woman, minority, and service-disabled veteran
owned business enterprises and facilitates compliance with General Order (GO) 156 target of
21.5%.7 In a recent Supplier Diversity Report Card published by the Greenlining Institute,
SoCalGas was named a leader in investing in Black-owned women businesses.”*

In 2021, SoCalGas’s Supplier Diversity Program spent a record $972.6 million with over
570 diverse businesses with women, minority, disabled veteran, lesbian gay, bi-sexual and
transgender owned business enterprises resulting in over 42% of total purchases with diverse
suppliers. It was the 29th consecutive year SoCalGas exceeded the CPUC goal for supplier
diversity programs.” This accomplishment puts us on track to achieve our DEI goal of
increasing total annual DBE spend to 45% by 2025. For more information on SoCalGas’s
supplier diversity efforts see the Supply Management, Logistics, & Supplier Diversity testimony
of Mr. Chow (Ex. SCG-17).

2 “Diverse” is defined as Black, Indigenous and People of Color, inclusive of American Indian or

Alaska Native, Asian, South Asian, Southeast Asian, Black or African American, Hispanic, Latino or
Spanish Origin, Middle Eastern or North African, and Native Hawaiian or other Pacific Islander
(BIPOC). “Underserved” is defined as people sharing a particular circumstance, such as
homelessness, low income, ill, in-crisis, disabled, LGBTQIA, military/veterans, immigrants, seniors,
youth, and students.

> General Order (GO) 156, available at:
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M152/K827/152827372.pdf

" Greenlining Institute, 2020 Supplier Diversity Report Card: Uneven Progress in Challenging Times,

available at: https://greenlining.org/wp-content/uploads/2020/09/Greenlining-2020-Supplier-
Diversity-Report-Card.pdf.

> For more information on the SoCalGas Supplier Diversity program see:

https://www.socalgas.com/for-your-business/supplier-diversity.
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VII. ACHIEVING WORLD-CLASS SAFETY

Safety management is foundational and the number one priority to SoCalGas’s
sustainable business practices. As detailed in the Safety and Risk Management Systems
testimony of Ms. Master (Ex. SCG-27), SoCalGas’s safety commitment focuses on three primary
areas — organizational safety (safety culture), workforce safety (employee and contractor safety),
and public/customer safety (emergency management and physical pipeline infrastructure).
SoCalGas is strengthening its safety culture with increased leadership commitment, risk
management, and continuous improvement — driving continued organizational adoption and
integration of a robust safety management system (SMS) program, reinforcing workforce safety
through employee and contractor trainings, and raising awareness through preparedness trainings
as first responders in emergency management and response.

In support of organizational and workforce safety, the Company strives to improve and
strengthen its safety performance by setting clear measurable goals, assessing safety
performance, reviewing and questioning approaches and assumptions, and learning from and
sharing best practices and lessons learned with stakeholders, and peers. This safety commitment
has guided SoCalGas’s past and current safety actions and will guide the Company’s future
direction. A comprehensive description of the companywide safety program and management
system is found in the Safety and Risk Management Systems testimony of Ms. Master (Ex. SCG-
27).

In support of public/customer safety, and as discussed in the Gas Transmission
Operations and Construction testimony of Messrs. Chiapa, Hruby, and Bell (Ex. SCG-06), new
field pipeline monitoring technologies will be deployed to better monitor pipelines to identify
and respond more quickly to abnormal operating or emergency conditions that may result from a
third-party dig-in[to] gas pipeline infrastructure.

SoCalGas is continuously learning, adapting, and building on the experience of its people
and systems already operating within the organization. The Company is taking steps to
strengthen its knowledge of safety and compliance by facilitating employee discussions about
lessons learned and corrective actions. Evolving environments and scenarios require adapting to
dynamic regulatory and operating conditions that necessitate advancements in efficiency,

automation, and technology. Aligned with SoCalGas’s Sustainability Strategy, the Company is
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continuously improving employee, contractor, and public safety values and culture by working to
develop a best-in-class safety management program.

The following section of my testimony provides mapping of witness testimonies that
align to the appropriate sustainability focus areas, and summaries of their relevant proposals, for
the Commission’s reference.

VIII. WITNESS AREA ALIGNMENT WITH SUSTAINABILITY PRIORITIES

The proposals and witnesses listed in the table below describe in their testimony how
their proposed actions and investments align with SoCalGas’s Sustainability Strategy. The
summary table below (Table MS-1) identifies, but is not an exhaustive list, to illustrate how the

requests relate to corresponding sustainability focus area(s):

a Accelerating the transition to clean energy

b. Protecting the climate and improving air quality

c. Increasing clean energy access and affordability

d. Advancing a diverse, equitable, and inclusive culture

e. Achieving world-class safety
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Table MS-1

Cross-Departmental Sustainability Alignment

Sustainability Focus

Testimony Area

Action/Investment Area(s) TY 2024 Witness(es)
Surveying and -Protecting the climate and Ex. SCG-04 Gas Mario Aguirre
Repairing Leaks improving air quality Distribution

-Achieving world-class
safety
Responding to - Protecting the climate and | Ex. SCG-04 Gas Mario Aguirre

Underground Service
Alert

improving air quality
-Achieving world-class
safety

Distribution

Pipeline Replacement

-Protecting the climate and
improving air quality
-Achieving world-class
safety

Ex. SCG-04 Gas
Distribution

Mario Aguirre

Safety Culture; -Achieving world-class Ex. SCG-04 Gas Mario Aguirre
Maintaining Qualified | safety Distribution
Workforce
Damage Prevention -Protecting the climate and Ex. SCG-05 Gas Wallace Rawls
Public Awareness improving air quality System Staff &
Program -Achieving world-class Technology
safety
Gas Operations -Protecting the climate and | Ex. SCG-05 Gas Wallace Rawls
Training and improving air quality System Staff &
Development -Achieving world-class Technology
safety
Operator Qualifications | -Achieving world-class Ex. SCG-05 Gas Wallace Rawls
- Management and safety System Staff &
process for the Technology
qualification of
pipeline personnel
Pipeline Policy for gas | -Protecting the climate and Ex. SCG-05 Gas Wallace Rawls
operations, improving air quality System Staff &
maintenance, and -Achieving world-class Technology
emergency response safety
Enterprise Asset -Achieving world-class Ex. SCG-05 Gas Wallace Rawls
Management - safety System Staff &
enhancing Technology
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Action/Investment

Sustainability Focus
Area(s)

Testimony Area
TY 2024

Witness(es)

operational data

management

Control Center -Protecting the climate and Ex. SCG-06 Gas Chiapa, Bell, Hruby;
Modernization - improving air quality Transmission

Optical Pipeline -Achieving world-class Operations &

Monitoring Stations safety Construction

and Methane Sensor Ex. SCG-19 Real Brenton Guy
Detection Equipment Estate & Facility

Installs Operations

Pipeline Replacements/ | -Protecting the climate and Ex. SCG-06 Gas Chiapa, Hruby &
Hydrotests improving air quality Transmission Bell;

-Achieving world-class
safety

Operations &
Construction
Ex. SCG-08 Pipeline
Safety Enhancement

Bill Kostelnik

Plan (PSEP)
RNG Interconnections | -Accelerating the transition | SCG- 06 Gas Chiapa, Hruby, &
to clean energy Transmission Bell;
-Protecting the climate and Operations &
improving air quality Construction
-Increasing clean energy Ex. SCG-16 Brian Prusnek

access and affordability

Customer Services —
Information; Ex.

Geohazard Monitoring

-Achieving world-class

Ex.SCG-07 Gas

Maria Martinez

safety Engineering
Hydrogen Blending -Accelerating the transition | Ex.SCG-07 Gas Maria Martinez
to clean energy Engineering
RNG Producers -Protecting the climate and Ex.SCG-07 Gas Maria Martinez
(providing system improving air quality Engineering

capacity and planning
analyses, design
services, gas quality
testing, field support,
and compression
services.)

-Increasing clean energy
access and affordability

SB 1383 Dairy Pilot
Projects

-Protecting the climate and
air quality

-Accelerating the transition
to clean energy

Ex. SCG-08 Pipeline
Safety Enhancement
Plan (PSEP)

Bill Kostelnik
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Action/Investment

Sustainability Focus
Area(s)

Testimony Area
TY 2024

Witness(es)

Valve Enhancement
Plan

-Protecting the climate and
air quality

-Achieving world-class
safety

Ex. SCG-08 Pipeline
Safety Enhancement
Plan (PSEP)

Bill Kostelnik

Integrity Assessments

-Protecting the climate and

Ex. SCG-09 Gas

Amy Kitson, Travis

and Remediation (i.e. improving air quality Integrity Sera

TIMP, DIMP, SIMP, -Achieving world-class Management

FIMP) safety Programs

New integrity programs | -Protecting the climate and Ex. SCG-09 Gas Amy Kitson, Travis
(e.g. Integrated Safety | improving air quality Integrity Sera

Enhancement Plan -Achieving world-class Management

(ISEP), Gas safety Programs

Transmission Safety
Rule (GTSR), Valve
Rule implementation)
activities.

Honor Ranch -Protecting the climate and Ex. SCG-10 Gas Larry Bittleston,
Compressor improving air quality Storage Operations | Steve Hruby
Modernization - and Construction
Principal Component
Honor Ranch -Protecting the climate and Ex. SCG-10 Gas Larry Bittleston,
Compressor improving air quality Storage Operations | Steve Hruby
Modernization — ARE | -Accelerating the transition | and Construction
to clean energy
RECLAIM Projects -Protecting the climate and Ex. SCG-10 Gas Larry Bittleston,
improving air quality Storage Operations | Steve Hruby
and Construction
Responsibly Sourced -Accelerating the transition | Ex. SCG-11 Gas Martin Lazarus
Gas to clean energy Acquisition
SB 1440 RGS -Accelerating the transition | Ex. SCG-11 Gas Martin Lazarus
Procurement to clean energy Acquisition
Voluntary RNG -Accelerating the transition | Ex. SCG-11 Gas Martin Lazarus
Procurement Pilot — to clean energy Acquisition

Transportation Load

Cost-Effective GHG

-Increasing clean energy

Ex. SCG-11 Gas

Martin Lazarus

Emissions Compliance | access and affordability Acquisition

Instruments

RNG Goals and -Accelerating the transition | Ex. SCG-11 Gas Martin Lazarus
Voluntary Pilot RNG to clean energy Acquisition

Tariff Program
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Sustainability Focus

Testimony Area

Action/Investment Area(s) TY 2024 Witness(es)
Natural Gas Purchases | -Advancing a diverse, Ex. SCG-11 Gas Martin Lazarus
from Diverse Business | equitable, and inclusive Acquisition
Enterprises (DBE) culture

Gas Supply -Increasing clean energy Ex. SCG-11 Gas Martin Lazarus
Reliability and Cost- access and affordability Acquisition
Effective Energy
Procurement

Clean Fuels
Operational Readiness
Program

-Accelerating the transition
to clean energy

Ex. SCG- 12 Clean
Energy Innovation

Armando Infanzon

[H2] Hydrogen Home
Project

-Accelerating the transition
to clean energy

-Protecting the climate and
improving air quality
-Increasing clean energy
access and affordability

Ex. SCG- 12 Clean
Energy Innovation;
Ex. SCG-19 Real
Estate & Facility
Operations

Armando Infanzon;

Guy Brenton

CCUS FEED Study

-Accelerating the transition
to clean energy

Ex. SCG- 12 Clean
Energy Innovation

Armando Infanzon

Customer Information
System Replacement
Project

Advanced Meter
Analytics - Leak
Mitigation / Usage
Conservation

Aerial Methane
Mapping - Leak
Mitigation

Clean Vehicles in CSF
Fleet

-Increasing clean energy
access and affordability

-Increasing clean energy
access and affordability
-Achieving world-class
safety

-Accelerating the transition
to clean energy

-Protecting the climate and
improving air quality
-Achieving world-class
safety

-Accelerating the transition
to clean energy

-Protecting the climate and
improving air quality
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Ex. SCG 13
Customer
Information System
Replacement
Program

Ex. SCG-14
Customer Services —
Field and Advanced
Meter Operations;
Ex. SCG-20
Environmental
Services

Ex. SCG-14
Customer Services —
Field and Advanced
Meter Operations

Ex. SCG-14
Customer Services —
Field and Advanced
Meter Operations

Evan Goldman

Daniel Rendler;

Albert Garcia

Daniel Rendler

Daniel Rendler



Sustainability Focus

Testimony Area

Action/Investment Area(s) TY 2024 Witness(es)
Clean Transportation -Accelerating the transition | Ex. SCG-16 Brian Prusnek
(Direct customer to clean energy Customer Services —
outreach) RNG/H2 -Protecting the climate and Information

improving air quality
Innovative Kitchen -Protecting the climate and Ex. SCG-16 Brian Prusnek
Management improving air quality Customer Services —

-Achieving world-class Information

safety
Natural Gas Appliance | -Protecting the climate and Ex. SCG-16 Brian Prusnek
Testing improving air quality Customer Services —

DBE spend goals

Technical Assistance
Programs

Prime vendor
partnerships to
development
sustainability action
plans

Fleet transition to
alternative fuel vehicles
and ZEVs (RNGVs,
BEVs, and HFCEVs)

Vehicle telematics
technology

Vehicle Replacement
with AFV and ZEVs

Zero Net Energy
buildings

Alternative Refueling
Infrastructure (RNG,
Hydrogen, Electric)

-Achieving world-class
safety

-Advancing a diverse,
equitable, and inclusive
culture

-Advancing a diverse,
equitable, and inclusive
culture

-Accelerating the transition
to clean energy

-Accelerating the transition
to clean energy

-Protecting the climate and
improving air quality

-Protecting the climate and

improving air quality
-Protecting the

climate and improving air

quality

-Protecting the climate and

improving air quality

-Protecting the climate and
improving air quality
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Information

Ex. SCG-17 Supply
Management,
Logistics, &
Supplier Diversity
Ex. SCG-17 Supply
Management,
Logistics, &
Supplier Diversity
Ex. SCG-17 Supply
Management,
Logistics, &
Supplier Diversity

Ex. SCG-18 Fleet
Services

Ex. SCG-18 Fleet
Services
Ex. SCG-18 Fleet
Services

Ex. SCG-19 Real
Estate & Facility
Operations
Ex. SCG-19 Real
Estate & Facility
Operations

Joseph Chow

Joseph Chow

Joseph Chow

Michael Franco

Michael Franco

Michael Franco

Brenton Guy

Brenton Guy



Sustainability Focus

Testimony Area

Action/Investment Area(s) TY 2024 Witness(es)
-Accelerating the transition
to clean energy
Renewable Energy -Protecting the climate and Ex. SCG-19 Real Brenton Guy

Solutions (solar)

Sustainability and
Conservation for
facilities

Leak Detection and
Repair (LDAR)

Support to Pipeline
Safety Enhancement
Plan

Support to Major
Projects

Employee Health and

Safety Programs

Emergency
Management
(preparedness and
response programs
and protocols)
Safety and
Compliance

Assurance Programs

improving air quality

-Protecting the climate and
improving air quality

-Protecting the climate and
improving air quality
-Achieving world-class
safety

-Protecting the climate and
improving air quality
-Achieving world-class
safety

-Advancing a diverse,
equitable, and inclusive
culture

-Protecting the climate and
improving air quality
-Achieving world-class
safety

-Advancing a diverse,
equitable, and inclusive
culture

-Achieving world-class
safety

-Achieving world-class
safety

-Achieving world-class
safety
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Estate & Facility
Operations

Ex. SCG-19 Real
Estate & Facility
Operations

Ex. SCG-20
Environmental
Services

Ex. SCG-20
Environmental
Services

Ex. SCG-20
Environmental
Services

Ex. SCG- 27 Safety
and Risk
Management
Systems

Ex. SCG- 27 Safety
and Risk
Management
Systems

Ex. SCG- 27 Safety
and Risk
Management
Systems

Brenton Guy

Albert Garcia

Albert Garcia

Albert Garcia

Neena N. Master

Neena N. Master

Neena N. Master
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Sustainability Focus Testimony Area

Action/Investment Area(s) TY 2024 Witness(es)
Diversity, Equity, & -Advancing a diverse, Ex. SCG-28 People | Abigail Nishimoto
Inclusion Employee equitable, and inclusive and Culture
Resource Groups culture Department
(ERGs)

Diversity, Equity, & -Advancing a diverse, Ex. SCG-28 People | Abigail Nishimoto
Inclusion Employee equitable, and inclusive and Culture

Training culture Department

Diversity, Equity, & -Advancing a diverse, Ex. SCG-28 People | Abigail Nishimoto
Inclusion Data & equitable, and inclusive and Culture

Analytics Reporting culture Department

Human Resources -Advancing a diverse, Ex. SCG-28 People | Abigail Nishimoto
Sourcing, Hiring, equitable, and inclusive and Culture

Training & Supporting | culture Department

Employees -Protecting the climate and

air quality

-Accelerating the transition
to clean energy

IX. CONCLUSION

SoCalGas’s sustainable business priorities aim to advance California’s climate goals and
promote the interests of its utility customers, with consideration for communities of concern and
those most vulnerable to the effects of climate change, public and employee safety, social
inequities, and the energy transition. SoCalGas’s goals and actions contribute to solutions
addressing a large set of societal challenges, such as energy affordability, energy reliability,
personal and public safety, and racial and gender equity, that require consideration as we
continue to advance California’s objectives to achieve state-wide carbon neutrality by 2045.

SoCalGas believes a sustainable strategy to achieve these goals consists of accelerating
the transition to clean energy; protecting the climate and improving air quality in our
communities; increasing clean energy access and affordability; advancing a diverse, equitable,
and inclusive culture; and achieving world-class safety. The following principles support the
achievement of these goals:

1) Accelerating the transition to clean energy by delivering clean fuels such as

renewable natural gas, adapting our system for hydrogen, and supporting

customer decarbonization. Examples are delivering 20% of renewable gas to core
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2)

3)

4)

5)

customers by 2030 and demonstrating technical capability for gas distribution to
safely support up to 20% hydrogen blend by 2030. A gas network will be
essential for reliable and resilient electrification that can provide support in
reducing power outages and costly supply interruptions.

Protecting the climate and improving air quality by exceeding the state
requirements to demonstrate 20% reduction in fugitive methane emissions by
2025 and 40% by 2030, eliminating 100% of vented gas during planned
transmission pipeline work by 2030, achieving net zero energy for 50% of all of
our existing buildings by 2030, operating a 100% zero emission over-the-road
fleet by 2035, and aspiring to achieve net zero GHG emissions in the company’s
operations and delivery of energy by 2045.

Increasing clean energy access and affordability by enrolling 90% or more of
eligible low-income customers in alternative rates for energy programs, exceeding
state energy efficiency goals by 25% or more each year, developing new energy
programs for customers by 2025, managing gas procurement costs effectively for
core customers, and achieving top quartile of lowest average monthly residential
bill compared to our top peers nationwide.

Advancing a diverse, equitable, and inclusive culture for all by leading the utility
industry in racial and ethnic diversity representation in leadership roles by 2025,
taking actions to grow representation of women in leadership roles and overall
workforce by 2025, increasing total annual diverse business enterprise spend by
45% by 2025, planning to invest $50M to positively impact diverse and
underserved communities over the next 5 years, and helping diverse businesses
meet contractual requirements to work with SoCalGas by increasing supplier
participation in technical assistance programs by 30% by 2025.

Achieving world-class safety by training 100% of identified employees in
emergency management and incident response each year, requiring 100% of
approved pipeline construction contractors to have a formal safety management
system program as part of contract requirements starting in 2023, enhancing the

damage prevention program to decrease the rate of third-party pipeline damages

MS-32
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40% by 2030, and aiming to achieve zero employee and contractor fatalities each
year.

SoCalGas’s Sustainability Strategy and the portfolio of activities and programs as
described and sponsored by other SoCalGas GRC witnesses reflect the Company’s commitment
and alignment with the state’s climate goals and policies. With the sense of urgency expressed
by the global community, the timing and importance of this GRC filing to approve the
sustainability-driven proposals herein could not be more vital.

This concludes my prepared direct testimony.
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X. WITNESS QUALIFICATIONS

My name is Michelle Sim. My business address is 555 West 5th Street, Los Angeles,
California. I am the Director of Sustainability for SoCalGas, a Sempra regulated California
utility. For the past year, I have led SoCalGas’s sustainability efforts to set its vision, goals, and
governance to encourage and support integration of sustainable business practices across all
programs and services to advance SoCalGas’s efforts to achieve net zero greenhouse gas
emissions by 2045 and support California’s carbon neutrality goals. For the past nine years, |
have had varying roles with commercial and industrial customers, clean transportation, and
hydrogen development.

I have more than 20 years of experience in the energy industry in both public and private
sectors, focusing on demand side and supply side management strategies, net zero plans and
designs, clean energy technology innovations, and environmental stewardship. Prior to joining
SoCalGas, I was with a global architecture and engineering firm, with responsibility for the
development and growth of its energy business, working primarily with the Army Corp of
Engineers as a technical expert for energy assessments, net zero energy installation surveys,
commissioning and verification, and alternative/renewable energy building designs. I also
supported the second largest school district in the nation, the Los Angeles Unified School
District, manage an $80+ million utility budget.

I am currently serving as a board member of the California Fuel Cell Partnership and also
serve as a board member of the Asian American Professional Association.

I have not previously appeared before the CPUC.
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APPENDIX A

Glossary of Terms

Acronym Definition
A Application
AB Assembly Bill
AMI Advance Meter Infrastructure
AMO Advance Meter Operations
Bcet/d billion cubic feet per day
Caltech California Institute of Technology
CARB California Air Resources Board
CARE California Alternative Rates for Energy
CCM Control Center Modernization
CCST California Council of Science and Technology
CCUS Carbon capture utilization and sequestration
CEC California Energy Commission
CNG Compressed Natural Gas
CPUC California Public Utilities Commission
DBE Diverse Business Enterprises
DEG Dispatchable Electric Generators
DEI Diversity, equity and inclusion
Dth/hr dekatherm per hour
ESG Environmental, social, governance
EPA Environmental Protection Agency
EPM Electronic Pressure Monitoring
ERG Employee Resource Group
ESAP Energy Savings Assistance Program
FEED Front end engineering and design
GHG Green House Gas
GO General Order
GRC General Rate Case
GTI Gas Technology Institute
GTSR Gas Transmission Safety Rules
HCA High Consequence Area
IEPR Integrate Energy Policy Report
IPCC Intergovernmental Panel on Climate Change
ISEP Integrated Safety Enhancement Plan
LARC Los Angeles Regional Collaborative for Climate Action and
Sustainability
LCFS Low Carbon Fuel Standard
LEED Leadership in Energy and Environmental Design
LGBTQ Lesbian, Gay, Bisexual, Transgender and Queer
NAS National Academy of Sciences
NGV Natural Gas Vehicle
OTR Over the Road
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Acronym Definition
PG&E Pacific Gas and Electric
RNG Renewable Natural Gas
RNGV Renewable Natural Gas Vehicle
RSG Responsibly Sourced Gas
SB Senate Bill
SCE Southern California Edison
SDG&E San Diego Gas and Electric
SLCP Short Lived Climate Pollutants
SMR Steam Methane Reforming
SMS Safety Management System
STARS Solar Thermal Advanced Reactor System
TY Test Year
UN SDGs United Nations Sustainable Development Goals
ZEV Zero emission vehicle
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INTRODUCTION SUSTAINABILITY FOCUS AREAS

A message from our

Chief Environmental
Officer

Every Californian deserves a clean and affordable energy future.

INn our mission to build the cleanest, safest, most innovative energy company in America, we are working

to realize this future through innovation and decarbonization.

In March 2021, SoCalGas announced its aspiration to achieve net zero greenhouse gas (GHG) emissions
in our operations and delivery of energy by 2045." This effort is about investing in innovation to advance
decarbonization, it's about leveraging our infrastructure to provide reliable and flexible energy delivery,
and it's about collaborating with partners and stakeholders to advance California's climate goals for a

healthy and sustainable future for our workforce, communities, and residents.

In October 2021, we also shared our Clean Fuels Whitepaper —a comprehensive technical analysis that
examines pathways to achieve California’'s carbon neutrality goals through a more integrated, resilient,

reliable, and affordable energy system.?

A CULTURE OF RESPONSIBILITY

THE PATH FORWARD


https://www.socalgas.com/sites/default/files/2021-10/SCG_Whitepaper_Full-Report.pdf

INTRODUCTION SUSTAINABILITY FOCUS AREAS A CULTURE OF RESPONSIBILITY THE PATH FORWARD

Our sustainability strategy is a vision for helping others. It is a set of sustainable business priorities built on our core
values of doing the right thing, championing people, and shaping the future. Our sustainability strategy— which
aligns with the United Nations Sustainable Development Goals, California’s climate goals, and our parent company
Sempra’s sustainability frammework — is an important driver of our operations and strategy, and also is designed

to create opportunity and equity for our employees and support our customers and communities in building a
more sustainable future>“ Through this lens, and with the help of our diverse stakeholders, we have identified five

sustainability focus areas where we believe we can have a strong positive impact.
Accelerating the Transition to Clean Energy
Protecting the Climate and Improving Air Quality in Our Communities
Increasing Clean Energy Access and Affordability
Advancing a Diverse, Equitable, and Inclusive Culture
Achieving World-Class Safety

On behalf of the 7800+ SoCalGas employees who live and work in the neighborhoods we serve, we look forward to

collaborating with you to foster vibrant and thriving communities.

Jawaad Malik
Vice President, Strategy & Sustainability; Chief Environmental Officer
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INTRODUCTION SUSTAINABILITY FOCUS AREAS A CULTURE OF RESPONSIBILITY THE PATH FORWARD

Introduction

SoCalGas is striving for a sustainable future — for our customers, our

company, and the global community.

Sustainability at SoCalGas means

innovating our business to create
lasting benefits for stakeholders

by doing the right thing, championing people, and shaping the future.

ASPIRE 2045 is our strategy to further integrate sustainability across our
business. It is designed to make a positive impact on communities and

achieve greater business strength.



INTRODUCTION SUSTAINABILITY FOCUS AREAS A CULTURE OF RESPONSIBILITY THE PATH FORWARD

ASPIRE 2045 is anchored by our core values of doing the right thing, championing people, and shaping the future.
It is also aligned with the key sustainability pillars of our parent company, Sempra, which include enabling the energy

transition, driving resilient operations, championing people, and achieving world-class safety.®

Enabling the En

Driving Resilie SoCalGas

Sustainability

. Focus Areas
Championi

SoCalGas reports on key performance indicators and progress on sustainability goals through Sempra. To help shape a
brighter future, SoCalGas is investing in breakthrough technologies and collaborating with stakeholders and industries

Sempra Sustainability Pillars

around the world — always focusing on people, safety, and sustainable business practices.

Learn more about Sempra’s sustainability framework in the Sempra Corporate Sustainability Report



https://www.sempra.com/sites/default/files/content/files/node-report/2020/SempraEnergy_2020_Corporate-Sustainability-Report.pdf
https://www.sempra.com/sustainability/sustainability-report

INTRODUCTION SUSTAINABILITY FOCUS AREAS A CULTURE OF RESPONSIBILITY THE PATH FORWARD

Our Frve

Sustainability

OCUS Areas

ASPIRE 2045 outlines a strategy focused on areas where SoCalGas can create a strong positive impact and benefit to communities and stakeholders.

— I
& @

The following areas comprise our strategic sustainability priorities.

Accelerating the Protecting the Increasing Clean Advancing a Achieving
Transition to Clean Climate and Energy Access and Diverse, Equitable, World-Class Safety
Energy Improving Air Quality Affordability and Inclusive
in Our Communities Culture

SoCalGas supports the United Nations Sustainable Development Goals (UN SDGs) and our sustainability goals and

SUSTAINABLE aw, activities align with many UN SDGs. The strategies that follow are a roadmap for making tangible progress, leveraging
DEVELOPMENT e,,":'ALS existing initiatives, and exploring opportunities for partnership as we work towards a more sustainable and resilient

energy future.


https://sdgs.un.org/goals

INTRODUCTION SUSTAINABILITY FOCUS AREAS A CULTURE OF RESPONSIBILITY

Accelerating the
Transition to Clean Energy

SoCalGas aims to accelerate the energy transition by increasing the
delivery of clean fuels such as renewable natural gas; adapting our
system for hydrogen; and supporting customer decarbonization.®

Strategies to accelerate the transition to clean energy:

>

In collaboration with our research partners, fund $400M for RD&D projects in the
areas of clean fuels and hydrogen technology and infrastructure by the end of 20257

Complete five hydrogen pilot projects by 2025
Develop hydrogen infrastructure solutions for the 2028 Olympics
Deliver 20% renewable natural gas (RNG) to core customers by 20308

Demonstrate technical capability for gas distribution to safely support up to 20%
hydrogen blend by 2030

Establish a hydrogen industrial cluster by 2030

UN SDGs: Sustainability Pillars:

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

Enabling the energy transition

& Driving resilient operations

THE PATH FORWARD
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The transition to clean energy is an environmental and social imperative.

The challenges are real and complex, and solutions that serve all sectors of the economy and all
segments of society are critical. A reliable energy ecosystem is required to address cross-sectoral
business requirements, particularly in hard-to-decarbonize economic engines such as the
industrial/manufacturing sector, heavy-duty on-road and off-road transportation, aviation, shipping,

and power generation; each requires a tailored approach.

SoCalGas expects to continue to play a vital role in the creation of a clean fuels network that can

provide customers with increasing amounts of clean energy to make decarbonization a reality.

Transitioning to clean energy sources while maintaining a robust, reliable, and resilient
infrastructure is an important consideration for the safety and welfare of our customers and
communities. Combining the strengths of renewable electricity from solar and wind with hydrogen,
renewable natural gas, syngas, and biofuels is the most affordable, resilient, and technologically
proven path to carbon neutrality. The gas system is required today and will continue to be requred
to deliver climate-resilient, reliable, flexible and on-demand energy for customers and power
resources due to the challenges of intermittent renewable energy from solar and wind, as well as

increasing climate-induced events such as wildfires, floods, and droughts.

As California decarbonizes, the demand for traditional natural gas is expected to decline, and the
transportation of lower carbon and zero-carbon fuels via gas infrastructure is expected to increase. Using
the existing gas system to deliver clean fuels will help California to achieve carbon neutrality more affordably
and with less risk than other options? A clean fuels network will be essential for reliable and resilient

electrification that can provide support in reducing power outages and costly supply interruptions.

The final and most significant challenge is making the transition to clean energy as affordable as

possible, leaving no one on the sidelines of a sustainable future. Looking ahead, we must act faster o
ur
and with greater collaboration to expand and accelerate the deployment of decarbonization tools,

A CULTURE OF RESPONSIBILITY THE PATH FORWARD

explores integrated

energy pathways to achieve California’s carbon

including the clean fuels initiatives already under way.

neutrality goal

We expect that an integrated energy system comprised of renewable electricity and clean fuels will

achieve carbon neutrality faster, more reliably, and more affordably than one without clean fuels.


https://www.socalgas.com/sustainability/cleanfuels
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Our Commitment to Innovation,
Safety, and People

SoCalGas created our Situation City training facility to revolutionize our approach, methods, and assessment of

innovation and safety training for our workforce, allowing energy technicians to shape the future in real time.

Our operational training professionals spent more than a year building an environment to simulate real-world situations
that our employees might encounter — including more than a dozen shell homes and actual pipeline systems. The result

is a fully operational training ground for both routine work and testing new and innovative practices.

On the same site, our Engineering Analysis Center is blending hydrogen to fuel common household appliances such
as stoves, wall heaters, and forced-air furnaces. The research and testing process for blending fuels and assessing its
impacts on appliances is an important phase in demonstrating the technical capability of transporting hydrogen

through our gas system.

The next step will be moving out of the lab to blending into the natural gas grid. SoCalGas is among the first utilities in
the nation to test the effects of a hydrogen blend on the natural gas infrastructure and equipment in a controlled and

safe field environment.

Preliminary testing results show household appliances to be compatible with up to a 20% hydrogen blend. These
findings are consistent with international research and lab testing.”° This effort provides key operational and safety
experience, including testing for pipeline leaks, and lends a path for SoCalGas to implement larger-scale hydrogen

blending demonstrations.

Safety regulations in California and at the federal level are constantly evolving to improve the operations of public
services and utilities. As new regulations are reviewed and adopted, training is an essential part of safe and successful
integration of policies and procedures. SoCalGas built Situation City to prepare our workforce for vigilant maintenance of

a safe, reliable, and resilient gas infrastructure for use today and the energy innovation that will carry us into the future.
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Preparing for Hydrogen

In partnership with the National Fuel Cell Research Center and University of California Irvine (UCI), SoCalGas implemented the first

power-to-gas project in the United States that blends hydrogen into a natural gas pipeline. An electrolyzer uses excess power from solar

panels to produce renewable hydrogen delivered to the campus power plant.

In collaboration with the U.S. Department of Energy, Brimstone Energy, and PC&E, SoCalGas supported the development of co-

generation technology that produces low-cost/low-carbon hydrogen, sulfuric acid, carbon-dioxide, and cement, via electrolysis.

SoCalGas and San Diego Gas and Electric (SDG&E) launched a program to put surplus electricity to work by producing
hydrogen for blending and storing in the gas pipeline.

SoCalGas tested performance of household appliances like stoves and furnaces with the use of a blended fuel containing

up to 20% hydrogen."

SoCalGas completed initial testing of an electrochemical hydrogen purification and compression (EHPC) technology in

collaboration with the Netherlands-based company, HYET Hydrogen in March 2021. SoCalGas will blend hydrogen and natural

gas, then inject the blend into a simulated natural gas pipeline so the EHPC system can continuously extract and compress the

hydrogen at a rate of 10 kg per day.” "

H2 Hydrogen Home groundbreaking in Q4 2021 resulting from a collaboration with ATCO Group. The H2 Hydrogen Home

is expected to be one of the first fully integrated demonstration projects that incorporates solar panels, battery storage, hydrogen
production, hydrogen fuel cell, and hydrogen blending into the natural gas system for a less carbon-intensive energy source to be

used in the home's heat pump heating and air conditioning unit, water heater, clothes dryer, and gas stove.

SoCalGas' innovation is contributing to an energy evolution to help our 21+ million customers enjoy a more
sustainable future.

Learn more about our


https://www.socalgas.com/sustainability/renewable-gas/power-to-gas
https://www.brimstone.energy/
https://www.pge.com/pge_global/common/pdfs/for-our-business-partners/interconnection-renewables/interconnections-renewables/Whitepaper_PipelineHydrogenAnalysis.pdf
https://newsroom.socalgas.com/press-release/socalgas-and-sdge-announce-groundbreaking-hydrogen-blending-demonstration-program-to
https://newsroom.socalgas.com/press-release/socalgas-among-first-in-the-nation-to-test-hydrogen-blending-in-real-world
https://www.hyetgroup.com/
https://www.prnewswire.com/news-releases/socalgas-to-test-technology-that-could-transform-hydrogen-distribution-and-enable-rapid-expansion-of-hydrogen-fueling-stations-301194342.html
https://newsroom.socalgas.com/stories/could-hydrogen-fuel-your-home-in-the-future
https://www.prnewswire.com/news-releases/hydrogens-role-in-clean-energy-to-take-the-spotlight-in-socalgas-h2-hydrogen-home-301193178.html
https://www.socalgas.com/sustainability/research-development-demonstration-rdd-annual-report
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Protecting the Climate and Improving
Air Quality in Our Communities

SoCalGas aims to protect California communities with the goal to achieve
net zero greenhouse gas emissions and helping to improve local air quality.

How SoCalGas is reducing greenhouse gases and improving air quality:

» Exceed the state requirements to demonstrate 20% reduction in fugitive methane
emissions by 2025; 40% by 2030, from 2015 baseline®

» Eliminate 100% of vented gas during planned transmission pipeline work by 2030
(excluding emergency repairs)

» Achieve net zero energy for 50% of all SoCalGas existing buildings by 2030
» Operate a 100% zero-emission over-the-road fleet by 2035"

» Achieve net zero greenhouse gas emissions for scopes 1, 2, and 3 by 2045

Sustainability Pillars:

GOOD HEALTH

13 CLIMATE ] B
AN LT g Enabling the energy transition

@ Championing people

e
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SUSTAINABILITY FOCUS AREAS A CULTURE OF RESPONSIBILITY

Improving local air quality and reducing greenhouse gas emissions are top priorities for our state and region.

It is well documented that southern California counties are continually rated with some of the worst air quality in the nation, despite having extensive emissions

regulations® Local air quality can directly affect our daily lives® And if greenhouse gas (GHG) emissions are not reduced, the effects of climate change they cause can

have long-term consequences for our communities and the planet?° That is why SoCalGas is focused on helping to improve air quality and take actions to decarbonize

pboth our operations and support our customers in reducing their carbon footprints.

Clean Fleet, Lower Emissions

In California, the transportation and industrial sectors are the largest sources
of local air pollution and GHG emissions.? Within our transportation fleet, we
are incorporating more alternative fuel vehicles that use electricity and lower
carbon fuels. We have also transitioned to dispense 100% renewable natural
gas at all SoCalGas vehicle fueling stations. As California plans to decarbonize
these sectors, it's important to recognize that heavy-duty transport and
industrial manufacturing may be years away from widespread electrification.
The most affordable, resilient, and technologically proven decarbonization
pathways will depend on a clean fuels network, which simultaneously delivers

reductions in local air pollution.?

Reducing Methane in Our Operations

SoCalGas knows that the gas infrastructure of the future needs to not
only be safe and reliable, but also be capable of efficiently and effectively
reducing methane emissions. That is why we are investing in technologies
such as fiber optic sensors, aerial mapping, modernizing our compressor
stations with renewable energy, and focusing on reductions of third-party
damages to the pipeline. SoCalGas has been a long-standing leader and
innovator in leak detection and abatement. As a founding member of the
Environmental Protection Agency’s Natural Gas STAR program, SoCalGas

reduced fugitive methane emissions two decades before compliance

requirements were in place, resulting in a reduction of over 1 million metric
tons of greenhouse gases over the past five years. SoCalGas expects to
exceed our methane emissions reduction target of 20% by 2025, four years

ahead of schedule compared to a 2015 baseline.

Partnering with Customers to Decarbonize

Our goal to achieve net zero greenhouse gas emissions by 2045 not only
includes emissions from SoCalGas operations, but also emissions associated
with our customers' use of natural gas.?® Customer emissions represent
approximately 96% of our total inventory. That is why we are focused on
working with our customers to jointly chart a path to net zero. We plan to
develop new clean energy customer programs, deliver increasing amounts
of clean fuels such as RNG, and foster an environment of innovation through
research and development. As California advances toward decarbonization,
the SoCalGas infrastructure can play an essential role in delivering clean fuels
to support resilient electrification. An integrated gas-electric system can
provide reliability and flexibility to make the energy system more affordable

and resilient.

Read our

THE PATH FORWARD


https://www.socalgas.com/sites/default/files/2021-03/SoCalGas_Climate_Commitment.pdf
https://www.socalgas.com/sites/default/files/2021-03/SoCalGas_Climate_Commitment.pdf
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Innovation Investment:

Lowering Emissions with Advanced Meters

By upgrading gas meters with advanced meter technology, SoCalGas has insights to inform learnings and best practices in various ways to increase
empowered customers to save energy and money while helping to reduce operational efficiency and effectiveness. SoCalGas' data analytics work has
impacts on the environment. been recognized as the most innovative among over 150 utilities across the

U.S. and the world by the Utility Analytics Institute (UAI) for improvements

to safety, cost savings for customers, better customer service, energy

We've upgraded nearly six million gas meters across our 24,000-square-
mile service territory to advanced meters, including residential and most
. conservation, and reduction of GHGC emissions.?
business customers. The advanced meter technology upgrade reflects our

commitment to delivering safe and reliable energy, enhancing customer
SoCalGas has made

Advanced meters automatically and securely transmit gas meter data to our Impre§5|ve Foptrlbultlo.r‘.s t? data
service and billing centers. The technology eliminates the need for manual, analytICS Wlthln the Utlllty |nd UStry.

service, and helping to improve air quality.

on-site meter reading, reducing our vehicle emissions and allowing us to Each winner of the UAI Excellence Awards was selected
provide customers with more frequent and detailed gas usage information. from a pool of talented individuals, teams and organizations.
Technology implementation and utilization have put data science at .

Hyimp ° — Gina Weber

the forefront of strategy development. Data analytics provide valuable Managing Director at UAI


https://newsroom.socalgas.com/press-release/socalgas-data-analytics-team-named-most-innovative-in-the-us
https://c212.net/c/link/?t=0&l=en&o=3052376-1&h=2991382632&u=https%3A%2F%2Futilityanalytics.com%2F&a=Utility+Analytics+Institute
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Increasing Clean Energy
Access and Affordability

SoCalGas aims to increase access to clean and
more affordable energy for all energy customers.

How SoCalGas will be increasing clean energy access and affordability:
» Exceed state energy efficiency goals by 25% or more each year

» Enroll 90% or more of eligible low-income customers in alternative rates for
energy programs every year

» Manage gas procurement costs effectively for core customers and achieve top
quartile of lowest average monthly residential bill compared to our top 50 peers
nationwide every year?

» Develop new clean energy programs for customers by 2025

» Engage our diverse Community Advisory Council quarterly through discussions
and surveys to collaborate on issues around clean energy access and affordability

UN SDGs: Sustainability Pillars:

NO
POVERTY Enabling the energy transition

M*’i Championing people
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Energy Affordability for Every Customer
We believe the reliable and affordable supply of clean fuels is vital for an

equitable transition to sustainable energy.

This is particularly challenging in a local economy with high housing costs

where about 20% of residents live below the federal poverty level.?

A recent report by the California Public Utilities Commission (CPUC)
found that California households face significant disparities in their ability
to afford essential utility services.?” According to the report, one out of

10 low-income households are located in areas where utility costs, such

as electricity, water, and gas, make up at least 1/3 of their income, after

accounting for housing costs.

Every year, more than 180,000 California households access SoCalGas
customer energy efficiency and assistance programs. Our energy efficiency
programs offer rebates, incentives, and services to help residents make
home improvements designed to reduce energy use. Examples include
insulation, weatherstripping, caulking, water heater replacement, furnace

repair and replacement, and even faucet and shower head upgrades.

Because the most affordable unit of energy is the one you don't use, energy
efficiency rebates and programs are proven ways to help customers reduce
their energy use and save money. SoCalGas administers the nation’s largest
gas utility energy efficiency program, saving over 219 million therms over
the past five years, translating to over 1.1 million metric tons of avoided CO2

equivalent —and saving customers over $220 million in direct energy costs.


https://www.ppic.org/publication/poverty-in-california/#:~:text=According%20to%20official%20federal%20poverty%20statistics%2C%2012.8%25%20of,the%20lowest%20recent%20rate%20of%2012.4%25%20%28in%202007%29.
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/affordability
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Affordable Energy

Customer Programs that Support
our Most Vulnerable Communities

The California Alternate Rates for Energy (CARE) program allows for reductions in energy costs of up to 20% for

eligible low-income households, reducing rates for those who need it most.

Also, the Energy Savings Assistance Program (ESAP) provides professional home improvements to households
meeting similar requirements, helping to reduce energy usage, increasing affordability, contributing to increased
equity across our communities, and helping people heat their homes and cook meals for their families with reduced
financial burdens. In 2021, SoCalGas supported the passage of legislation, Senate Bill 756, which expanded the
populations eligible for the ESAP.?®

Other available SoCalGas programs include:

Emergency Rent and Utility Bill Assistance Relief for eligible households who have been financially impacted
due to COVID-19

Medical Baseline Allowance, offering additional help for customers with major health concerns

Past Due Bill Forgiveness
Gas Assistance Fund, which offers a one-time grant of up to $100

Residential Direct Install Program to help save energy and lower utility bills

Learn more about the and

A CULTURE OF RESPONSIBILITY

THE PATH FORWARD


https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220SB756
https://www.socalgas.com/for-your-business
https://www.socalgas.com/save-money-and-energy/rebates-and-incentives
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Advancing a Diverse, Equitable,
and Inclusive Culture for All

SoCalGas aims to increase diversity, equity, and inclusion
in the workplace and in communities we serve to achieve
measurable social impact.

How SoCalGas is continuing to advance a diverse, equitable, and inclusive culture:

» Take actions to lead the utility industry in racial and ethnic diversity representation in
leadership roles by 2025

» Take actions to grow representation of women in leadership roles and overall
workforce by 2025%°

» Plan to invest $50M to positively impact diverse and underserved communities over the
next five years®

» Help diverse businesses meet contractual requirements to work with SoCalGas by
increasing supplier participation in Technical Assistance Programs (TAPS) by 30% by 2025

» Increase SoCalGas total annual Diverse Business Enterprise spend to 45% by 2025

UN SDG: Sustainability Pillar:

GENDER
EQUALITY

g Championing people
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Serving a Diverse Population

With a workforce composed of 70% people of color, SoCalGas employs a We invest in solutions that consider the needs of the communities we serve and
diverse population that reflects the communities we serve. For us, doing are developed in collaboration with the communities they will impact.

the right thing means creating a culture in which everyone is seen, heard,

and has a sense of belonging.

Our relationships with business partners encourage and strengthen
supplier diversity, with a focus on community investments that support
safety, sustainability, and social justice. Diversity is fundamental to our

business ethics and a lens that focuses all that we do.

The SoCalGas commitment to an inclusive work culture is supported and
actively reinforced at every level of the organization. Our CEO established,
and chairs, the Executive Council on Diversity, Equity, and Inclusion,

made up of a cross-section of SoCalGas executive and management
representatives. It provides direction, oversight, and support for the
company's Equity Action Plan, focusing on the company's efforts in
communities of concern, gender equality, closing the digital divide,
paving the way for future careers, supporting the economic stability of our

communities, and more.

In 2020, our Supplier Diversity Program spent a record $884.2 million with over
550 minority, service-disabled veteran, LGBTQ, and women-owned businesses,
with over 91% of suppliers located in California. It was the 28th consecutive year

SoCalGas exceeded the CPUC goal for supplier diversity programs.

SoCalGas employees are encouraged to participate in one of five Diversity Learn more about and
and Inclusion Councils, a Diversity and Inclusion Mentoring Program,
our Annual Diversity and Inclusion Summit, or the VALOR program for

onboarding veterans.


https://www.socalgas.com/for-your-business/supplier-diversity
https://www.socalgas.com/for-your-business/supplier-diversity?__cf_chl_managed_tk__=pmd_B7utthdDvNjXHovMKW9T6yoplzlT0dbSKfpXVrHsEE4-1634619476-0-gqNtZGzNAzujcnBszQll
https://www.socalgas.com/careers/diversity
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Building Brighter Futures

At SoCalGas, an investment in our workforce is an investment in the future.

As principal partners of the California State University - Los Angeles (Cal State LA) College of Engineering, Computer
Science, and Technology capstone program for over a decade, SoCalGas sponsors senior engineering capstone

projects every year.

In recent years projects have focused on advances in hydrogen and other methods of increasing energy

sustainability and safety. Ranked the_top university for upward mobility in the country, Cal State LA understands the

importance of connecting in-classroom learning with in-demand, real life applications.*

‘It is so critical for engineering schools to have strong partnerships with employers so students can interact with working
engineers,” says Dr. Emily Allen, Cal State LA Dean of the College of Engineering, Computer Science, and Technology.

“These connections help students to get exposure to what engineers actually do in the working world.”

Daniel Lopez worked on a SoCalGas senior capstone project developing advanced meters with sensors and other
safety measures, such as automatic turn-off mechanisms for earthquake or methane leak detection. Daniel says

some of the most important skills he learned were related to teamwork.

“The senior design project was critical in my career progression,” he says. “| learned to collaborate with people, with

different teams, working with my liaison from SoCalGas.”

At the completion of his capstone, he received an offer to join the SoCalGas team full-time and has been working as an
engineer for three years. He's now the SoCalGas Capstone liaison, supporting the next generation of Cal State LA students.

He's also back at Cal State LA as a graduate student, wrapping up his master's thesis in mechanical engineering.

“When you graduate from Cal State LA you have a lot of options of where to go, and I've only had good experiences
with SoCalGas,” he says. ‘| can't stress enough how grateful | am for the opportunities that Cal State LA and SoCalGas

have given me.”


https://www.calstatela.edu/univ/ppa/publicat/cal-state-la-ranked-number-one-nation-upward-mobility
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Achieving
World-Class Safety

SoCalGas is continually improving employee, contractor, and public
safety values and culture by working to develop a best-in-class
safety management program.

SoCalGas actions to achieve world-class safety:
» Train 100% of identified employees in emergency management and incident response each year*

» Require 100% of approved pipeline construction contractors to have a formal safety management
system program as part of contract requirements starting 2023

» Enhance damage prevention program to decrease the rate of third-party pipeline damages
40% by 2030 compared to a 2020 baseline®

» Aim to achieve zero employee and contractor fatalities each year

UN SDG: Sustainability Pillars:

DECENT WORK AND

FCONDMIC GROWTH Driving resilient operations

o

Achieve world-class safety
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Safety First, Foremost, and Always
As the nation’s largest gas distribution utility, the safety of our customers,
employees, contractors, and the communities we serve has been — and

will remain — our foremost priority.

The SoCalGas safety culture spans more than 150 years and is foundational
to our business. Our commitment focuses on three primary areas —
employee and contractor safety, customer and public safety, and the

safety of our gas system.

We are expanding our safety structure with increased leadership
commitment, risk management, and continuous improvement — driving
organizational adoption and integration of a robust safety management
program, reinforcing workforce safety through employee and contractor
trainings, and raising awareness through preparedness trainings as first

responders in emergency management and response.

We strive to improve and strengthen our safety performance by setting
clear measurable goals, assessing our safety performance, reviewing
and questioning approaches and assumptions, and learning from

and sharing best practices and lessons learned with our stakeholders,
including our peers. This safety commitment has guided SoCalGas' past

and current safety actions and will guide our future direction.

Learn more about the SoCalGas Safety Management System

in the £


https://www.socalgas.com/sites/default/files/2021_SoCalGas_Gas_Safety_Plan_Final.pdf

INTRODUCTION

Culture of Safety

Enhancing Safety
through Innovation

The landscape in California is constantly shifting — literally. While our
underground pipeline infrastructure is resilient, we continuously seek

innovative ways to prepare for the unexpected.

In 2017, SoCalGas began a fiber optic technology pilot program at

select locations on our transmission pipelines.*” The high-tech sensor
system continuously monitors the environment to detect changes

in temperature, movement, and sound. When triggered, a digital
alert is sent to a central monitoring control center for early detection,

assessment, and operations deployment to address the safety risk.

At one location of our pilot, the fiber optic technology signaled a
potential problem in a pipeline trench under a creek bed due to heavy
rainfall after a fire season. The technology provided advance notice for
the SoCalGas operations team to have sufficient time to quickly assess
the alert and develop a plan to proactively address the situation to

prevent impacts to the system.

Pipeline fiber optics technology contributes to early detection,
mitigation, and prevention of potential damage providing significant

value to infrastructure and public safety.

SUSTAINABILITY FOCUS AREAS

A CULTURE OF RESPONSIBILITY

THE PATH FORWARD


https://sempra.mediaroom.com/index.php?s=19080&item=137390
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Safety Initiatives Designed for Continuous Improvement

Creating an environment and culture where Strengthening our knowledge of safety and
feedback is encouraged and integrated into compliance by facilitating employee discussions
decisions, activities, and processes about lessons learned and corrective actions
Adapting to dynamic regulatory and operating Enhancing business processes and
environments requiring advancements in technology to deliver achievable and
efficiency, automation, and technology mMeasurable benefits

Developing forums in which our Sustaining a culture where leadership
employees feel empowered to suggest demonstrates commitment to our Safety

and pursue improvements Management System program and its objectives
Improving our Measuring the effectiveness of continuous
effectiveness in achieving improvement programs to demonstrate
strategic objectives advancements and lessons learned
Strengthening our Finding ways to build on the experience of
commitment to improve our people and systems already operating

what we do and how we do it within the organization
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GCovernance: A Culture of

Responsibility

. . . . . . . . . . Sempra
As a community partner, we live by our core values and strive to deliver lasting benefits to our stakeholders. To achieve this, sustainability Sustainabiﬁty
is the responsibility of every employee. Our governance framework aligns all business units with our sustainability strategy, sets clear Steering Committee

lines of responsibility, and transparently tracks progress on our goals. This is further strengthened by guidance and collaboration
from our parent company, Sempra, to advance our strategic priorities and culture of continuous improvement.

Governance:

SoCalGas Executive Leadership
» Sempra’'s Sustainability Steering Committee is the highest-level committee responsible for the oversight of the

CEO/ President /

corporation’s risk management and programs related to sustainability and other related matters affecting Executive Oversight Committee

Sempra and its family of companies.

» SoCalGas' Sustainability Executive Oversight Committee is where senior leaders set the vision, goals, and

assess operational priorities, challenges, and opportunities to align with Sempra, the state, and the

global sustainability commmunity. Chief Environmental Officer

» SoCalGas' Sustainability Program and focus areas are overseen by the Vice President - Strategy and

Sustainability and Chief Environmental Officer, who reports directly to President Maryam Brown
and CEQO Scott Drury.

» SoCalGas has a dedicated sustainability team responsible for facilitating sustainability

o L . , . Sustainability Team
activities in coordination with the company's cross-functional teams.

Strategy

SoCalGas' sustainability strategy is integrated across all its business units. It is also aligned to Sempra’s
sustainability pillars and supports corporate sustainability and financial reporting requirements. The
sustainability focus areas were identified through internal and external stakeholder assessments and Cross-Functional Working Groups
industry research. SoCalGas expects to continue to refine its goals and strategies to support

its sustainability priorities.
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The Path
Forward

For SoCalGas, sustainability is our path to a brighter future for our business and all those we

serve —our employees, our customers, and our communities.

We are focused on...

» Advancing a collective and collaborative transition to clean energy, using our resilient
infrastructure to transport low carbon fuels.

» Building an environment that supports healthy and thriving communities.

» Accelerating solutions that make clean energy accessible and affordable for our customers.

» Creating a culture of inclusion and sense of belonging.

» Improving the well-being of employees, partners, and customers by embedding safety culture

and values in all that we do.

Our goals are ambitious and necessary. They require partnership and collaboration with
business partners, customers, regulatory and policy stakeholders, and continued dedication

from the 7,800 SoCalGas employees.

The energy evolution is the next chapter in our story of service to Californians.
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For more information, see ASPIRE 2045: Sustainability and Climate Commitrment to Net Zero, available at: https/Mmww.socalgascomy/sites/default/files/2021-03/SoCalGas_Climate_Commitment.pdf

The Role of Clean Fuels and Gas Infrastructure in Achieving California's Net Zero Climate Goal: https,/Mwwsocalgas.comy/sites/default/files/2021-10/Roles_Clean_Fuels_Full_Report.pdf

The 17 Goals at the United Nations Department of Economic and Social Affairs, Sustainable Development, available at: https;/sdgs.un.org/goals

For more information, see Assembly Bill 32, available at: https;/leginfolegislature.ca.gov/faces/billNavClient xhtmi?bill_id=200520060AB32

Sempra Energy's 2020 Corporate Sustainability Report, available at: https/Mww.sempra.com/sites/default/files/content/filesinode-report/2020/SempraEnergy_2020_Corporate-Sustainability-Report.pdf

Clean fuels are defined as alternative fuels that have a net zero carbon footprint. Hydrogen, biogas, synthetic natural gas, biofuels, and several synthetic gaseous and liquid fuels fall in that category, as long as their production
process and their end use do not lead to net-positive carbon dioxide emissions

Goal of $400M is an aggregate co-funding target cumulative of 5 years, inclusive of 2021-2025

Specifically, we aim to provide 20% renewable natural gas to our “core service,” as defined by SoCalGas' Tariff Rule No. 23, by 2030

The Role of Clean Fuels and Gas Infrastructure in Achieving California's Net Zero Climate Goal: https,/Mwwsocalgas.comysites/default/files/2021-10/Roles_Clean_Fuels_Full_Report.pdf
Injecting Hydrogen Into the Gas Network — A literature search (2015), available at: https;/AMww.hse.gov.ukfresearch/rrpdf/ir1047 pdf

SoCalGas Among First in the Nation to Test Hydrogen Blending in Real-World Infrastructure and Appliances in Closed Loop System (September 2021), available at:
https:/newsroom socalgas.com/press-release/socalgas-among-first-in-the-nation-to-test-hydrogen-blending-in-real-world

For more information, see HYET: High Yield Energy Technologies at: https,/Avww.hyetgroup.com/

SoCalGas to Test Technology that Could Transform Hydrogen Distribution and Enable Rapid Expansion of Hydrogen Fueling Stations, PR Newswire (December 16, 2020), available at:
https;/Aww.prnewswire com/news-releases/socalgas-to-test-technology-that-could-transform-hydrogen-distribution-and-enable-rapid-expansion-of-hydrogen-fueling-stations-301194342. html

For more information, see Hydrogen's Role in Clean energy to Take the Spotlight in SoCalGas' H2 Hydrogen Home, PR Newswire (December 15, 2020), available at:
https;/AMww.prnewswire com/news-releases/hydrogens-role-in-clean-energy-to-take-the-spotlight-in-socalgas-h2-hydrogen-home-301193178 htmll

Senate Bill 1371, available at: https:/leginfolegislature.ca.gov/faces/billNavClient.xhtmlI?bill_id=201320140SB1371

Excludes compressor, transmission, and meter and regulator facilities

Dependent on functional application and availability of vehicle products

See American Lung Association, “State of the Air Report,” 2021, available at: https/Avwww.lung.org/getmedia/17c6cbec-8a38-42a7-a3b0-6744011da370/s0ta-2021.pdf

For more information, see https/Aww2.arb.cagoviresearch/research-health-effects-air-pollution

Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Available at: https,/Mwwipcc chisite/assets/uploads/2018/02/WGIIARS-PartA_FINAL pdf [ipcc.ch)

California Air Resources Board, California Greenhouse Gas Emissions for 2000 to 2019 Trends of Emissions and Other Indicators, July 28, 2021, available at:
https;/Mw2.arb.cagovisites/default/files/classic/cc/ca_ghg_inventory_trends_2000-2019.pdf

The Role of Clean Fuels and Gas Infrastructure in Achieving California’s Net Zero Climate Goal, October 2021, available at: https,/Mmwisocalgas.com/sites/default/files/2021-10/Roles_Clean_Fuels_Full_Report.pdf

For more information, see ASPIRE 2045: Sustainability and Climate Commitment to Net Zero, available at: https/Mwwisocalgas.com/sites/default/files/2021-03/SoCalGas_Climate_Commitment.pdf

SoCalGas Data Analytics Teamn Named Most Innovative in the U.S. | SoCalGas Newsroom, available at: https,/newsroom.socalgascom/press-release/socalgas-data-analytics-team-named-most-innovative-in-the-us
Third-party peer data used to track progress on this goal will be sourced from American Gas Association (AGA); Top 50 IOUs by Total Customers

Bohn Sarah et. al, Poverty in California Factsheet July 2021, available at: https;/Avww.ppic.org/publication/poverty-in-california/#:~text=According%20to%200fficial%20federal%20poverty%20statistics%2C%2012.8%25%20 of the%20
lowest%20recent%20rate%200f%2012.4%25%20%28in%202007%29

2019 Annual Affordability Report (April 2021) California Public Utility Commission, available at: https:/AMwww.cpuc.cagov/industries-and-topics/felectrical-energy/affordability
Senate Bill 756, Hueso. Home weatherization services for low-income customers, available at: https./leginfo.legislature cagov/faces/billTextClient xhtmI?bill_id=202120220SB756
“Leadership role” is defined as a management position of supervisor, team lead, manager, director, and/or officer of the company

“Leadership role”: see endnote 30

“Diverse” is defined as Black, Indigenous and People of Color, inclusive of American Indian or Alaska Native, Asian, South Asian, Southeast Asian, Black or African American, Hispanic, Latino or Spanish Origin, Middle Eastern or
North African, and Native Hawaiian or other Pacific Islander (BIPOC). “Underserved” is defined as people sharing a particular circumstance, such as homelessness, low income, ill, in-crisis, disabled, LGBTQIA, militaryAeterans,
immigrants, seniors, youth, and students

Cal State LA ranked number one in the nation for upward mobility, available at: https,/Mmwwicalstatela.edu/univippa/oublicat/cal-state-la-ranked-number-one-nation-upward-mobilit

“|dentified employees” defined as employees who hold an on-call position in the incident cormmand structure to support incident response

“Approved pipeline construction contractors” defined as a contractor classified under the North American Industry Classification System (NAICS) code 237120, pre-qualified, and approved by SoCalGas
Goal is based on anticipated program expansion approval from the California Public Utilities Commmission

SoCalGas 2021 Gas Safety Plan, available at: https,/Mww.socalgas.com/sites/default/files/2021_SoCalGas_Gas_Safety_Plan_Final.pdf

SoCalGas Breaks Ground on Innovative Fiber Optic Installation to Monitor Pipelines in Real-Time, available at: https/sempra.mediaroom.com/index php?s=19080&item=137390

THE PATH FORWARD


https://ww2.arb.ca.gov/sites/default/files/classic/cc/ca_ghg_inventory_trends_2000-2019.pdf

INFORMATION REGARDING FORWARD-LOOKING STATEMENTS

This document contains statements that constitute
forward-looking statements within the meaning of the

Private Securities Litigation Reform Act of 1995. Forward-looking
statements are based on assumptions with respect to the future, involve
risks and uncertainties, and are not guarantees. Future results may differ
materially from those expressed in any forward-looking statements. These forward-
looking statements represent our estimates and assumptions only as of the date of this
document. We assume no obligation to update or revise any forward-looking statement as a result
of new information, future events or other factors.

In this document, forward-looking statements can be identified by words such as “believes,” “expects,” “anticipates,” “plans,”
“estimates,” “projects,” “forecasts,” “should,” “could,” “would,” “will," “confident,” “may,” “can,” “potential,” “possible,” “proposed,” “in

process,” “under construction,” “in development,” “target,” “outlook,” “maintain,” “continue,” “goal,” “aim,” “commit,” or similar expressions,
or when we discuss our guidance, priorities, strategy, goals, vision, mission, opportunities, projections, intentions or expectations.

Factors, among others, that could cause actual results and events to differ materially from those described in any forward-looking statements include
risks and uncertainties relating to: California wildfires, including the risks that we may be found liable for damages regardless of fault and that we may not be

able to recover costs from insurance, the wildfire fund established by California Assembly Bill 1054 or in rates from customers, decisions, investigations, regulations,
issuances or revocations of permits and other authorizations, renewals of franchises, and other actions by (i) the Comision Federal de Electricidad, California Public Utilities
Commission (CPUC), U.S. Department of Energy, U.S. Federal Energy Regulatory Commission, Public Utility Commission of Texas, and other regulatory and governmental bodies

and (ii) states, counties, cities and other jurisdictions in the U.S., Mexico and other countries in which we do business; the success of business development efforts, construction projects
and acquisitions and divestitures, including risks in (i) the ability to make a final investment decision, (ii) completing construction projects or other transactions on schedule and budget, (iii)
the ability to realize anticipated benefits from any of these efforts if completed, and (iv) obtaining the consent of partners or other third parties; the resolution of civil and criminal litigation, regulatory
inquiries, investigations and proceedings, and arbitrations, including, among others, those related to the natural gas leak at Southern California Gas Company's (SoCalGas) Aliso Canyon natural gas storage
facility; actions by credit rating agencies to downgrade our credit ratings or to place those ratings on negative outlook and our ability to borrow on favorable terms and meet our substantial debt service obligations;
actions to reduce or eliminate reliance on natural gas, including any deterioration of or increased uncertainty in the political or regulatory environment for local natural gas distribution companies operating in California;
weather, natural disasters, pandemics, accidents, equipment failures, explosions, acts of terrorism, information system outages or other events that disrupt our operations, damage our facilities and systems, cause the release of
harmful materials, cause fires or subject us to liability for property damage or personal injuries, fines and penalties, some of which may not be covered by insurance, may be disputed by insurers or may otherwise not be recoverable

through regulatory mechanisms or may impact our ability to obtain satisfactory levels of affordable insurance; the availability of electric power and natural gas and natural gas storage capacity, including disruptions caused by failures in the
transmission grid or limitations on the withdrawal of natural gas from storage facilities; the impact of the COVID-19 pandemicon capital projects, regulatory approvals and the execution of our operations, cybersecurity threats to the energy grid,
storage and pipeline infrastructure, information and systems used to operate our businesses, and confidentiality of our proprietary information and personal information of our customers and employees, including ransomware attacks on our systems
and the systems of third-party vendors and other parties with which we conduct business; expropriation of assets, failure of foreign governments and state-owned entities to honor their contracts, and property disputes; the impact at San Diego Gas & Electric

Company (SDG&E) on competitive customer rates and reliability due to the growth in distributed and local power generation, including from departing retail load resulting from customers transferring to Direct Access and Community Choice Aggregation, and the

risk of nonrecovery for stranded assets and contractual obligations; Oncor Electric Delivery Company LLC's (Oncor) ability to eliminate or reduce its quarterly dividends due to regulatory and governance requirements and commitments, including by actions of Oncor’s
independent directors or a minority member director; volatility in foreign currency exchange, inflation and interest rates and commodity prices and our ability to effectively hedge these risks; changes in tax and trade policies, laws and regulations, including tariffs and revisions to
international trade agreements that may increase our costs, reduce our competitiveness, or impair our ability to resolve trade disputes; and other uncertainties, some of which may be difficult to predict and are beyond our control.

These risks and uncertainties are further discussed in the reports that Sempra has filed with the U.S. Securities and Exchange Commission (SEC). These reports are available through the EDGAR system free-of-charge on the SEC's website, www.sec.gov, and on the company’'s website, www.
sempra.com. Investors should not rely unduly on any forward-looking statements

This document may include market, demographic and industry data and forecasts that are based on or derived from third-party sources such as independent industry publications, publicly available information, government data and other similar information from third parties. We

do not guarantee the accuracy or completeness of any of this information, and we have not independently verified any of the information provided by these third-party sources. In addition, market, demographic and industry data and forecasts involve estimates, assumptions and other
uncertainties and are subject to change based on various factors, including those discussed above. Accordingly, you should not place undue reliance on any of this information. This report also contains links to third-party websites that are not hosted or managed by Sempra or its family of
companies, including SoCalCas. We are not responsible for, nor do we recommend, endorse or support, any information contained on any such third-party websites.

Sempra Infrastructure, Sempra LNG, Sempra Mexico, Sempra Texas Utilities, Oncor and Infraestructura Energética Nova, S.A.B. de CV. (IEnova) are not the same companies as the California utilities, SDC&E or SoCalGas, and Sempra Infrastructure, Sempra LNG, Sempra Mexico, Sempra
Texas Ultilities, Oncor and IEnova are not regulated by the CPUC.

Release Date: January 25, 2022

© 2022 Southern California Gas Company. Trademarks are the property of their respective owners. All rights reserved

All photos are for informational purposes. SoCalGCas is currently practicing all safety protocols consistent with local and health agency guidelines.



APPENDIX C
SOCALGAS’S REPORT: The Role of Clean Fuels and Gas Infrastructure in
Achieving Net Zero Climate Goals



October
2021

THE ROLE OF CLEAN FUELS

AND GAS INFRASTRUCTURE IN ACHIEVING CALIFORNIA’'S
NET ZERO CLIMATE GOAL

FULL REPORT MSoCaIGas,.




TABLE OF
SoCalGas. CONTENTS

EXECUTIVE SUMMARY 3

Key findings of this analysis: 6

1: CONTEXT AND INTRODUCTION 14
1.1 The aspiration 14
1.2 The inspiration 16
2: STUDY APPROACH AND METHODOLOGY 21

2.1 Overall methodology 21

2.2 Decarbonization scenarios and assumptions 23
2.3 Decarbonization modeling and fuels infrastructure analysis 27
2.4 Decarbonization scenarios evaluation framework 29
3: STUDY RESULTS: LEAST-COST, LEAST-RISK PATHWAYS AND TRADE-OFFS 31

3.1 System reliability and resiliency 32
3.2 Achieving full decarbonization including in hard-to-abate sectors 36
3.3 Customer conversion challenges 38
3.4 Technical maturity 40
3.5 Affordability 41

4: WHAT A CLEAN FUELS NETWORK WOULD ENTAIL 43
4.1 A Potential clean fuels network in Southern California 43
4.2 Clean fuels use cases 45
4.3 Producing and transporting biogas 48
4.4 Producing and transporting carbon-neutral hydrogen 49
4.5 Carbon management 54
4.6 California efforts underway to create a clean fuels network 56
5: VALUE OF CLEAN FUELS AND A CLEAN FUELS NETWORK 57
6: ESTABLISHING A CLEAN FUELS NETWORK IN SOUTHERN CALIFORNIA 60
6.1 Building the infrastructure 60
6.2 Critical piloting, testing, and research 64
6.3 Transforming the market and scaling up clean fuels 66
7: IMPACTS OF A TRANSITION TO A CLEAN FUELS NETWORK ON RESIDENTIAL

AND COMMERCIAL CUSTOMER RATES 68
7.1 Overview of impacts of the transition on gas customers 68
7.2 The transition for core (residential and commercial) customers 69
7.3 Average core customer gas rates 71

8: ROADMAP TO SUPPORT THE ENERGY TRANSITION 74



EXECUTIVE
SoCalGas. SUMMARY

In 2018, California Governor Edmund G. Brown, Jr. signed Executive Order B-55-18, establishing the
goal “to achieve carbon neutrality as soon as possible, and no later than 2045, and achieve and
maintain net negative emissions thereafter.”r Achieving carbon neutrality across California’s entire
economy requires solving a complex challenge: how to boost renewable energy penetration while
simultaneously decarbonizing hard-to-abate sectors like heavy industry and aviation, all while
operating a resilient affordable energy system as the overall electric load continues to increase.

This technical analysis focuses principally on how decarbonization can succeed in California, the
world's fifth largest economy. To achieve carbon neutrality, electricity demand is projected to double
or more by 2045, powered by weather-dependent renewables, and there is no known prescriptive
pathway or blueprint for fully decarbonizing at this magnitude. This study is designed to inform
approaches for decarbonizing and achieving California’s climate goals, contributing to collective
efforts and a body of work by stakeholders and policymakers that has established California’s
climate policy leadership. A successful decarbonization pathway in California has applicability for
net-zero efforts in Europe, Asia, and elsewhere.

Viable decarbonization pathways must be reliable, resilient and affordable. They offer relatively
low technology risk and reduce challenges customers feel in converting their equipment and
appliances.2 To examine how best to achieve net-zero carbon while managing risk and delivering a
reliable, resilientand affordable energy system, thisanalysis evaluates four potential decarbonization
scenarios to address the challenge of meeting California’s carbon neutrality goals:

Resilient electrification

-

2 High penetration of clean fuels?
3 | High penetration of carbon sequestration, and

4 | No fuels network

1 State of California, Executive Department, “Executive Order B-55-18 to Achieve Carbon Neutrality,” September 10,2018 gvailable at: https:/
WWwW.ca.gov/archive/gov3e/wp-content/uploads/2018/09/e 10 18_Executive-Order.pdf.

2 United States White House, “Executive Order on Tackling the Climate Crisis at Home and Abroad,” January 27, 2021 gvailable at: https:/
www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27 fexecutive-order-on-tackling-the-climate-crisis-at-home-and-abroad/;
International Energy Agency, “Net Zero by 2050: A Roadmap for the Global Energy Sector,” May 2021 available at: https:/iea.blob.corewindows.
net/assets/becebo56-0dcf-4d73-89fe-1310e3046¢68/N et Zeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf; Rogelj et al, “Mitigation
Pathways Compatible with 1.5°C in the Context of Sustainable Development,” Intergovernmental Panel on Climate Change Special Report,
2018 gvailable at: https://Mww.ipcc.ch/site/assets/uploads/sites/2/2012/05/SR15_Chapter2_Low_Res.pdf.

3 As discussed in further detail below, “clean” is defined in this analysis as alternative fuels and/or carbon management resulting in a net-
zero carbon footprint. The term is not intended to suggest or imply any other environmental attribute of the fuels.
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Examination of these scenarios is anchored in detailed economy-wide modeling and fuels
infrastructure analysis. With carbon net neutrality as the endpoint, each of these prospective
scenarios takes into account cross-sector integration. The evaluation considered the following
public interest assessment criteria:

—l

System reliability and resiliency
2  Solution for hard to abate sectors
3 | Customer conversion challenges
4 | Technical maturity

5 | Affordability

Going further, while a range of decarbonization pathways was analyzed, this analysis focuses on
the value a clean fuels network can play in supporting California’s path to carbon neutrality. Other
decarbonization levers, such as electrification and renewable resource deployment, are assessed,
primarily to explore and evaluate modeled interaction with the attributes of a clean fuels network.
Likewise, the merits of a clean fuels network are considered in concert with these and other
decarbonization implements.

This study examines three key questions that need to be answered when evaluating the role of a
clean fuels network in California’s path to full decarbonization:

1 ) How can full carbon neutrality be achieved, and what considerations inform preferred
pathways?

2  Whatisthe potential role of clean fuels and a clean fuels network?

3 | How could a clean fuels network be established in CA?

Similar to other industry studies, including those commissioned by California Air Resources Board
(CARB) and the California Energy Commission (CEC), this analysis relies on detailed decarbonization
modeling that integrates demand-side end-use accounting and supply-side capacity expansion
modeling, and it incorporates the full range of known energy sources required to achieve a
decarbonized future.

4“The modeling described herein was performed by an external consultant with deep subject matter expertise. Academic researchers with
expertise and published scholarship on the relevant topics provided input on the study as follows:
- The modeling assumptions, methodology and conclusions were reviewed and validated by academic researchers at University of
California Irvine (UCI) Advanced Power and Energy Program, Dr. Jeff Reed and Professor Jack Brouwer.
The study and its conclusions were reviewed and validated by:
Erin M. Blanton, a senior research scholar at the Center on Global Energy Policy at Columbia University's School of
International and Public Affairs;
Dr. Lew Fulton, Director of the Sustainable Transportation Energy Pathways Program, of the Institute for Transportation
Studies at University of California Davis; Andrew Burke, Research Scientist; Dr. Tri Dev Acharya, Post Doctorate Fellow;
and Vishnu Vijayakumar, PhD Candidate.
We appreciate their valuable input and suggestions.



EXECUTIVE
SoCalGas. SUMMARY

Reaching beyond existing analytical approaches, this study includes a pioneering approach
addressing the complexity of modeling full carbon net neutrality in the energy system, while also
considering infrastructure implications for the fuels network. The results consistently highlight
the importance of clean fuels to achieve the goal of full carbon net neutrality in an affordable
and resilient manner.

The imperative for action is clear, and gas utilities like SoCalGas play a key role in helping reduce
and abate emissions. SoCalGas aspires to be a leader in the energy transition and has established
a goal of achieving net-zero carbon emissions by 2045 for scope 1, 2, and 3 emissions, in alignment
with California’s climate goals.® This study is the next step for re-envisioning SoCalGas and how we
can achieve our climate leadership aspiration.

Regarding this study’'s scope, it is worthy to note that the analysis takes on challenges not previously
examined in detail by other studies (as far as we are aware), including:

Cross-sectoral integration: By envisioning comprehensive integration of the electricity
and fuels systems, the analysis considers trade-offs among all energy demands including
transportation, residential and commercial buildings, and the industrial sector.

Fuels system infrastructure and flexibility: By assessing transmission and delivery
infrastructure costs, the analysis more fully assesses the future value of the current natural gas
system. Simplifying assumptions are sometimes made in other studies that underestimate
this future value, failing to account for the potential to use existing gas pipelines to transport
blends of clean fuels.

Assessing other critical factors - particularly resiliency: Many factors beyond cost and reliability
must be considered - resiliency, customer conversion challenges, technology risk, and hard-to-
abate sectors. The value of resiliency — such as the ability to avoid system outages and withstand
more frequent and extreme weather events — is emerging in response to events such as the
Texas February 2021 winter storm Uri, and the California weather related blackouts in August
2020. Damages from winter storm Uri exceeded $20 billion and caused over 100 deaths.®

In common with other assessments of pathways to decarbonize energy systems, this study’s
conclusions are based upon analyses that inevitably involve unknowns. While the analysis of these
scenarios is based on thorough modeling and assumptions, more will be learned as California
proceeds towards implementation and execution along decarbonization pathways. As new learnings
are revealed and uncertain assumptions are better understood, the implications of these scenarios
could evolve.

sSoCalGas, "ASPIRE 2045: Sustainability and Climate Commitment to Net Zero,” March 2021.
6National Oceanic and Atmospheric Administration, https:/Awww.ncdc.noaa.gov/billions/events
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Key findings of this analysis:

Scenarios resulting in the most successful? decarbonization highlight the importance of a clean fuels
approachinreachingcarbon neutrality. The three scenarios that performed best against the evaluation
criteria express several key distinguishing sources of value and roles of a clean fuels network:

Exhibit ES.1: Assessment of scenariosalong selected key criteria

Resilient High Clean High Carbon Fu.” .
e e . Electrification
Electrification Fuels Sequestration
(No Clean Fuels)
@ Reliability and Resiliency _
“¥] Solution for Hard-To-Abate Sectors _
)
éLQfg Customer Conversion Challenges _
(1)
E Technical Maturity
$
{:‘Qj“ Affordability $2QOB
Minimal challenges and/or - Significant challenges; potentially
highest benefit for California not viable for California

The three scenarios featuring a clean fuels network are more affordable, resilient, and carry
less technology risk than the “no fuels network” scenario. The presence of a clean fuels network
minimizes challenges in and obstacles to California’s energy transition. Based on the analysis
herein, a clean fuels network is projected to save California energy customers between $45 billion
and $75 billion over the course of the next 30 years in avoided costs that would otherwise be needed
without a clean fuels network.8

Clean fuels are an important component of any solution to decarbonize hard-to-electrify parts
of the California economy such as industry, heavy-duty transportation, and aviation.? Benefits
include the relative ease of storing energy-dense molecules compared to electric battery storage
based on current technology projections, and the specific end-use requirements such as high-
grade heat in industry that is challenging to achieve without fuels.

7“Successful” is defined as meeting balanced goals of affordability, resiliency, minimizing customer conversion challenges, ability to solve
for hard-to-abate sectors, and technical maturity.

8This corresponds to the difference in net present value (NPV) of costs between the No Fuels Network scenario and the other more
plausible scenarios over the 2020-2050 period. This study estimates California's economy-wide cost to produce, deliver, and consume
energy from 2020-2050. Costs vary depending on the demand side inputs and supply side assumptions and constraints applied to each
scenario. Additional details can be found in the Appendix.

2Rocky Mountain Institute, “Hydrogen’s Decarbonization Impact for Industry: Near-term challenges and long-term potential,” January
2020, available at: https:/rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief.pdf; US Department of Energy, Office of Energy
Efficiency and Renewable Energy, “Sustainable Aviation Fuel: Review of Technical Pathways,” September 2020, available at:
https:.//mwww.energy.gov/sites/orod/files/2020/09/f78/beto-sust-aviation-fuel-sep-2020.pdf; Ogden, Joan M, “Prospects for Hydrogen in
the Future Energy System,” University of California, Davis, Institute of Transportation Studies, Research Report UCD-ITS-RR-18-07, March
2018, available at: https:/fescholarship.org/uc/item/52s28641. 6



EXECUTIVE
SoCalGas. SUMMARY

Under the most cost-effective scenarios modeled, clean thermal generation (i.e.,, hydrogen?°
combustion, biogas combustion, and methane combustion with carbon capture) is critical to
maintain the affordability and resilience of the electricity network in a net-zero future. A clean
fuels network to support clean thermal generation is the most economical solution modeled.

A clean fuels network supports decarbonization and electrification. Clean fuels and a clean fuels
network fill several valuable roles in a decarbonized world. As California decarbonizes and electrifies,
a clean fuels network will play an increasingly vital role in providing reliability, resource adequacy,
resiliency and peaking capacity. In the most feasible scenarios, renewable generation dramatically
increases, resulting in a commensurate decline of annual gas demand for thermal electric
generation; however, gas thermal electric capacity remains the same or even increases to provide
reliability, as does peak hour demand by thermal generators for fuel. For building decarbonization,
electrificationandcleanfuels (e.g., biofuels) are assumed tovarying extentsin all scenarios addressed
in this analysis. Electrification is presumed to be a cost-effective decarbonization lever and all
scenarios assume between 55-95% of building space heating stock is electrified by 2050. A clean
fuels network plays several vital roles for buildings including leveraging its reliable underground
network to enable resiliency, providing diversification, providing “peaking capacity” in constrained
zones, and offering a decarbonization pathway for customer end uses.

A clean fuels network supports “hard-to-abate” sectors. Across all tenable scenarios, a clean
fuels network enables full decarbonization by delivering fuels to the hardest-to-abate sectors (e.g.,
industrials with particular heat processing needs), and it is leveraged to transport new clean fuels
such as hydrogen to meet the expected increased demand for new end-users (e.g., hydrogen-
fueled electric vehicles).

Pipelines to enable carbon management are a critical part of a clean fuels network that advances
California’s carbon neutrality goals. All the better performing scenarios highlighted a need for
carbon capture and utilization, sequestration, or both. The scale of carbon management ranges
from 15-30 MMT of CO2 that is captured and either used (e.g., through “power-to-liquids” conversion)
or sequestered.

Diversification lowers risk. Pursuing a diverse set of decarbonization levers reduces the risk of
over-dependence on any one technology or set of technologies. Continuing to scale different
technologies and decarbonization tools can de-risk California’s decarbonization pathways in an
uncertain environment.

1o0References to and use of the word “hydrogen” in this study refer to net-zero emissions hydrogen; green or blue whereby carbon emissions

are captured and stored.
7
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Exhibit ES.2: Core Pillars of a Clean Fuels Network

Fuels diversification to create optionality to help de-risk decarbonization

5

-
Driving Decarbonizing Providing Transporting Decarbonizing Providing
affordability hard-to-abate reliability carbon buildings resiliency

sectors and resource
adequacy in
generation

Several public studies have highlighted the importance of clean fuels and a supporting clean
fuels network. Those include studies from National Renewable Energy Laboratory (NREL) done
for the Los Angeles Department of Water and Power (LADWP)1! | the Rocky Mountain Institute’s
paper titled “Hydrogen’s Decarbonization Impact for Industry”12, the Columbia Center on Global
Energy Policy study titled, “Investing in the US Natural Gas Pipeline System to Support Net-Zero
Targets”13 the American Gas Association’s paper titled “Building a Resilient Energy Future: How
the Gas System Contributes to US Energy System Resilience”4, and the Hydrogen Council’s main
publications!s,16 among others. These studies are briefly discussed in the body of this report.

11Cochran et al, “LAIOO: The Los Angeles 100% Renewable Energy Study,” National Renewable Energy Laboratory, NREL/TP-6A20-79444,
March 2021, available at: https:/maps.nrel.gov/Ial00/report.
12Rocky Mountain Institute, “Hydrogen’'s Decarbonization Impact for Industry: Near-term challenges and long-term potential,” January
2020, available at: https:/frmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief pdf.
13Blanton et al, “Investing in the US Natural Gas Pipeline System to Support Net-Zero Targets,” Columbia Center on Global Energy Policy,
April 2021, available at:
https://mww.energypolicy.columbia.edu/research/report/investing-us-natural-gas-pipeline-system-support-net-zero-targets.
“American Gas Foundation, “Building a Resilient Energy Future: How the Gas System Contributes to US Energy System Resilience,” January
2021, available at: https:/gasfoundation.org/wp-content/uploads/2021/01/Building-a-Resilient-Energy-Future-Full-Report_FINAL_113.21.pdf.
1sHydrogen Council, “Path to hydrogen competitiveness: A cost perspective,” January 20, 2020, available at: https:/hydrogencouncil.com/
wp-content/uploads/2020/01/Path-to-Hydrogen-Competitiveness_Full-Study-1.pdf.
1eHydrogen Council, “Hydrogen Insights: A perspective on hydrogen investment, market development and cost competitiveness,” February
2021, available at: https:/nydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021-Report.pdf.

8
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A clean fuels network can take significant advantage of a re-purposed infrastructure that offers
an efficient means of transporting the significant volumes of clean fuels needed in the most
tenable scenarios:

California could use existing infrastructure to accelerate clean fuels adoption. Biogas,
synthetic natural gas, and hydrogen blending all provide tools to achieve decarbonization
goals without major changes in infrastructure. Some clean fuels such as biogas and synthetic
natural gas are “drop-in fuels” which, when processed to meet gas quality standards, can be
immediately used wherever traditional natural gas is used today. These zero- or even negative-
carbon fuels could therefore be transported by today’'s infrastructure. International studies
performed on pipelines and related infrastructure show that hydrogen can be blended in
limited amounts (e.g., 20% by volume) into existing natural gas pipelines. Furthermore, much of
today's infrastructure, including rights of way, can be repurposed to be dedicated to hydrogen.
Forexample, 69% of the pipelines needed to build a European Hydrogen Backbone could come
from re-purposing existing natural gas pipelines.1?

A dedicated hydrogen delivery infrastructure can be the most efficient way to deliver pure
hydrogen for specific end-uses: A dedicated hydrogen transportation network is a cost-
effective means for delivering hydrogen at scale to high volume end-uses, such as industrial
customers and transportation hubs (e.g., ports and airports).

Carbon management transportation: Studies have found carbon capture, utilization, and
storage to be essential to reaching net-zero energy systems!8; and that specific end-uses --
such ascement-canrely on carbon capture as the most economic method of decarbonization.
The carbon from these point sources that is not co-located with a utilization or sequestration
site will need to be transported. CO2 pipelines are the most cost-effective way to transport CO2
at scale over long distances.

While the benefits of a clean fuels approach are clear relative to modeled alternatives, significant
investment with the right capabilities, and likely market transformation, are needed:

Achieving the public benefits of clean fuels and clean fuels infrastructure will require
significant investment through 2050.1° The most tenable scenarios highlight the value of
a clean fuels network in helping achieve the most affordable and resilient decarbonization
pathways. Projected potential clean fuels investment needed through 2050 includes:

17Gas for Climate: A path to 2050, “Extending the European Hydrogen Backbone: A European Hydrogen Infrastructure Vision Covering
21 Countries,” p. 11, April 2021, available at: https:;/gasforclimate2050.eu/wp-content/uploads/2021/06/European-Hydrogen-Backbone_
April-2021_V3.pdf.

18Princeton University, “Net-Zero America: Potential Pathways, Infrastructure, and Impacts,” December 15, 2020, available at: https://acee.
princeton.edu/rapidswitch/projects/net-zero-america-project/; AGU Advances, “Carbon-Neutral Pathways for the United,” January 14, 2021,

available at: https://agupubs.onlinelibrarywiley.com/doi/10.1029/2020AV000284.
19Based on high level estimates for utility and market participant investment in SoCalCas territory based on the high-carbon-sequestration

scenario.
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+ ~$10 billion for hydrogen production

« ~$35 billion for upgrades to current systems for hydrogen blending and development of
new hydrogen pipelines and storage

+ ~$5 billion for developing carbon pipelines to transfer carbon from “source” to “sink”

« ~$10 billion to develop refueling stations for hydrogen vehicles and deployments of fuel
cells (e.g., in wildfire zones) to drive critical resiliency needs

* This could be in addition to one-time costs and ongoing savings associated with
decommissioning sections of the gas pipeline network where full electrification may occur.

Projected investments would occur across the energy supply chain within the SoCalGas service
territory, potentially driven by a combination of utility and energy market participants.

Market transformation will be needed for California to successfully meet its decarbonization
goals. Taking steps to have a clean fuels network in place in time to meet the levels of clean
fuels and carbon management called for in the most tenable scenarios calls for rapidly scaling
up activity today for several reasons, including: lead times to conduct piloting, testing and
demonstration; providing adequate planning signals to end-use customers (e.g., industry,
transportation); and facilitating more rapid scaling of hydrogen production.

California can be a clean fuels leader in North America if there is public and private sector
support to accelerate the market transformation; this is similar to the market transformation
of renewables on the electric grid stimulated by California over the past 20 years. Investments
are needed to drive critical clean fuel technologies down the cost curve, pilot their use in
California’s specific context, and build the supporting infrastructure to deliver these fuels.

Current cost allocation and ratemaking mechanisms should be re-aligned to support the
evolutiontoacleanfuels network. This would entail equitably allocating costs to beneficiaries
of the network and help mitigate the risk of some customers facing rising rates in the
future. Today's natural gas transmission and distribution providers are compensated primarily
by residential and small business customers who pay largely based upon a volumetric rate.
While a clean fuels network could potentially continue to meet residential and small business
customer demand for natural gas, total demand is anticipated to decrease over time across
all of the more affordable scenarios, driven by both building electrification and reduced use
of natural gas power generators. Conversely, increasing electrification amplifies the need for
and value of peak hourly and firm dispatchable energy delivery provided by the gas grid today,
and a clean fuels network in the future. Thus, the value of gas transportation and delivery
services is expected to transition to providing benefit for electric customers to meet evolving
peak, reliability and resiliency needs amplified by increasing renewable deployment and
electrification in homes and businesses. Updated cost allocation across all beneficiaries would
more equitably spread costs and mitigate potentially increasing rates to remaining residential
and small business customers.

10
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The transition to a net-zero carbon California and a supporting clean fuels network requires
further analysis, research, piloting and testing to progress towards a reliable and sustainable
transition. Additional research, analysis, and pilot design can address many unanswered
guestions and thus reduce the risk of potential negative consequences. For example:

» Testing carbon capture and sequestration (CCS) at scale in California’s reservoirs2°
» Expanded testing of blending hydrogen in existing infrastructure

* Understanding the impact of blended hydrogen more closely on California customers’
equipment, and where necessary how certain customers would transition to “hydrogen-
ready” equipment

» Assessing prospective pathways for scaling up electrification, thoroughly evaluating
potential areas for decommissioning of the gas grid and planning for any needed transition
ahead of time.

SoCalGas and regulated gas distribution utilities can provide several important capabilities
to help drive the creation and operation of a clean fuels ecosystem. At present, SoCalGas can
leverage its transmission and delivery infrastructure to continue to transport “drop-in-fuels” such
as biogas and synthetic natural gas as well as blend-in hydrogen. Furthermore, SoCalGas has a long
history of successfully engineering, funding, building, and operating critical energy infrastructure
in California. SoCalGas can use these capabilities to support the development and operation of a
clean fuels ecosystem to assist California in achieving its net-zero goals.

20Peridas, G., “Permitting Carbon Capture & Storage Projects in California,” Lawrence Livermore National Laboratory, LLNL-TR-817425,
February 2021, available at: https:/AMww-gs.linl.gov/content/assets/docs/energy/CA_CCS_PermittingReport.pdf (noting that California will

need to deploy CCS to fully decarbonize and providing prospective pathways for permitting and deployment).
Ll
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Exhibit ES.3 Modeled 2045 California Emissions Reductions by Segment — High Clean Fuels Scenario?:
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Attaining the public benefits provided by a clean fuels ecosystem to achieve climate goals
requires supportive statewide policies to help moderate costs, reduce risk, channel capital, and

maintain a reliable, resilient energy system:

Reducing energy customer emissions will require continued investment in the safety and
reliability of the existing infrastructure to transport the low carbon fuels needed to meet
reduction targets and get to net-zero. Many energy customers will need clean fuels, such as
biogas and hydrogen, to decarbonize and achieve emissions targets and limits. Transportation
and distribution infrastructure must be able to deliver the energy needed by those that will
continue to rely on gaseous fuels. State policies should support the needed investment
including by leveraging the emissions reduction capabilities of the gas system.

21 - “Carbon Management” refers to strategies for capturing and storing carbon, including sequestration in natural and working lands.

12
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Acomprehensive statewide strategy is needed to supply customerswiththeclean,renewable
and/or carbon-neutral fuels they need to reduce their respective emissions. Achieving net-
zero emissions will require scaling up production and supply of clean fuels such as hydrogen
and biomethane. As discussed below, numerous countries around the globe recognize the
value of a clean fuels network and are advancing supportive and transformative policies.
Policies to enable scaleup and investment for sufficient supplies of clean fuels at the needed
levels and a rate of deployment, such as a clean fuels procurement standard, are necessary to
accelerate use and availability.

Planning policiesfocused on anintegrated energy system are needed to manage affordability
and resiliency. Energy planning and policies should recognize that electricity, traditional gas
and clean fuels complement each other for achieving decarbonization requirements. Thus,
infrastructure and resource adequacy planning should take an integrated energy system
approach to seek achievement of the greatest public interest benefits.

13
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1.1 The Aspiration

California has set a goal of carbon neutrality by 204522 as it accelerates its response to climate
change. SoCalGas and other state utilities play an essential role in the collective effort to address
the challenges of climate change and to achieve California’s carbon neutrality goals. In line with the
need for action and SoCalGas's aspiration to be at the forefront of the energy transition, SoCalGas
recently established a goal to achieve net-zero carbon emissions by 2045 for scope 1, 2, and 3
emissions, aligned with the state's climate goals.?3

Driving to full carbon neutrality across all of California’s economy introduces complex challenges.
One example: identifying decarbonization pathways that are applicable to all sectors. This can be
particularly challenging for sectors such as heavy industry, heavy-duty transportation, aviation, and
shipping given their particular energy needs and the need for coordination across state lines. A
second challenge centers around identifying reliable firm capacity to support increasing weather-
dependent renewable energy deployment and electric load growth.

Exhibit 1.1 California Emissions and Targets

Emissions CO_e (MMT)

Electricity

Transport

40% below

Industrial 1990 levels

Commercial

Residential

4 \ Carbon
Agriculture Neutrality

CARB Inventory

It will be crucial to address these and similar challenges while striving for reliability and resiliency
in the energy system to withstand more frequent and more extreme weather events, wildfires, and
droughts. The necessary response to the challenges of a changing climate will have profound effects
on the way energy is produced, transported, and consumed. The ultimate goal for addressing these
challenges is to provide clean, resilient, affordable, and safe energy for California.

This report lays out the potential role that clean fuels and a supporting clean fuels network play in
helping to achieve this ultimate goal and overcoming some of the challenges in achieving carbon
neutrality.?# Clean fuels are defined in this analysis as alternative fuels that have a net-zero carbon
footprint. Hydrogen, biogas, synthetic natural gas, biofuels and several synthetic gaseous and liquid
fuels fall in that category as long as their production process and their end use do not lead to net-
positive CO2 emissions:

22State of California, Executive Department, “Executive Order B-55-18 to Achieve Carbon Neutrality,” September 10, 2018, available at:
https://mwww.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf.
2350CalGas, “ASPIRE 2045: Sustainability and Climate Commitment to Net Zero,” March 2021, available at:
https://mwww.socalgas.com/sites/default/files/2021-03/SoCalGas_Climate_Commitment.pdf.
24This study provides an in-depth assessment of the role a clean fuels network could play to enable a decarbonized California with
focus on the benefits from and approaches for scaling up clean fuels supply and infrastructure. It does not go into equivalent depth
on non-fuels related infrastructure opportunities and deployment.
14
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Carbon-neutral hydrogen is defined herein as hydrogen produced with a net-zero carbon
footprint. Green hydrogen is considered carbon neutral as it is produced through electrolysis
from renewable electricity, a process that splits water into hydrogen and oxygen molecules
through the passage of electric current and produces no CO2 emissions. Blue hydrogen, on
the other hand, is produced from fossil methane (natural gas) in a reformation reaction with
capture of CO2 emitted in the process. For blue hydrogen to be considered carbon-neutral,
the associated carbon footprint along the value chain of fossil methane production and
transportation as well as non-captured emissions in the hydrogen production process have to
be offset.

Biogas is comprised of non-fossil methane molecules, and can be produced from different
feedstocks, including waste gases (such as those emitted from landfills, wastewater treatment
plants, and dairy farms), and wet biomass (such as algae or forest residue).

Synthetic natural gas can be produced by combining hydrogen and CO2 captured from any
carbon emitting process, in a process called methanation. As long as the hydrogen is carbon-
neutral and the captured carbon is from the atmosphere (via biomass or direct air capture), the
produced natural gas is carbon neutral since its combustion returns the previously captured
carbon to the atmosphere with no net increase in CO2 concentrations.

Biofuels are fuels produced from biomass and could be gaseous or liquid, although most
common biofuels are liquid, such as bioethanol and biodiesel. Their carbon footprint may vary
widely depending on upstream emissions but can even be carbon negative.

Synthetic liquid fuels can be produced through clean routes by using carbon neutral hydrogen
and combining it with net-neutral CO2 in processes that result in longer hydrocarbon chains.
Fischer-Tropsch is one common synthesis method.25

To move these fuels and their precursors (including CO2) from their sources to end-uses so that
supply can meet demand, a clean fuels network is required. This network can be comprised of
elements for capture, transportation, storage, and final delivery of molecules, such as pipelines,
trucks, storage tanks/caverns/reservoirs, fuel cells, refueling stations, etc. (see Chapter 2 for
more detail). Across the globe, governments, utilities, research institutions and businesses have
recognized the value a clean fuels network provides for the energy transition.2¢é

25The Fischer-Tropsch process is a catalytic chemical reaction in which carbon monoxide (CO) and hydrogen (H2) in the syngas are
converted into hydrocarbons.

26For example, Germany and Chile are both countries with a National Hydrogen strategy. (German Federal Ministry for Economic Affairs
and Energy, “National Hydrogen Strategy,” October 2020, available at: https.//mww.bmwide/Redaktion/EN/Publikationen/Energie/the-
national-hydrogen-strategy.pdf?__blob=publicationFile&v=6; Chile Ministerio de Energia, “The National Green Hydrogen Strategy of Chile,"
March 2021, available at: https:/fch.cl/wp-content/uploads/2021/03/20210309-Chilean-National-Green-H2-Strategy.pdf.) Both countries
have signed an accord to boost international hydrogen cooperation to further both their national hydrogen strategies. (Reuters, “Germany
and Chile sign accord to boost hydrogen cooperation,” June 29, 2021, available at: https:/Awww.reuters.com/business/energy/germany-chile-
sign-accord-boost-hydrogen-cooperation-2021-06-29/) The US Department of Energy’s National Renewable Energy Lab (NREL) supported
the Joint Institute for Strategic Energy Analysis on a report on the role of natural gas in deep decarbonization. (NREL, “Considering the
Role of Natural Gas in the Deep Decarbonization of the U.S. Electricity Sector, Natural Gas and the Evolving U.S. Power Sector Monograph
Series: Number 2" February 2016, available at: https://www.nrel.gov/docs/fyl60osti/64654.pdf.) Globally, businesses as part of the Hydrogen
Council are exploring the role of hydrogen in the energy transition. (Hydrogen Council, “Hydrogen Scaling Up: A Sustainable Pathway for
the Global Energy Transition,” November 2017, available at: https:/nydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scalingup-
Hydrogen-Council.pdf) 15
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1.2 The Inspiration

While California has its unigue context, it can look to countries that have already embarked on
similar decarbonization journeys to understand the role clean fuels and a clean fuels network can
play in achieving deep decarbonization.

There are three key challenges that other regions tackling climate change are also working to
solve: (1) transitioning to a decarbonized energy system while maintaining system resiliency and
affordability; (2) decarbonizing hard-to-abate sectorssuch asindustryand heavy-duty transportation;
and (3) reducing risk along the transition to full decarbonization as technologies mature and policies
evolve. The analyses supporting this study, and learnings from around the world, demonstrate that
a clean fuels network is important to solve these challenges.

Germany is a global leader in decarbonization, quickly ramping renewable capacity in the 2000s to
2010s. As Germany has pushed further towards decarbonization, it has realized the need for clean
fuels. Germany is making strides in developing a clean fuels infrastructure, initiating a National
Hydrogen Strategy which includes a $10 billion stimulus package toramp up clean fuels technologies
and international partnerships. With a forecasted hydrogen demand of approximately 100 TWh by
2030, up to 5 GW of total electrolyzer capacity is to be built by 2030. Germany's National Hydrogen
Strategy highlights the use of green hydrogen to replace grey hydrogen in the steel, cement, and
chemical industries as a main goal.2? To deliver this hydrogen from production sites to demand,
the German gas Transmission System Operators (TSOs), have presented a map of a 5900 km of
hydrogen pipeline network, 90% of it envisioned to be developed leveraging existing natural gas
pipelines. The TSOs plan to build out 1,200 km by 2030, with 1,100 km of this built from repurposed
natural gas pipelines.28

Japan’s Green Growth Strategy includes hydrogen and clean fuels more broadly to help the country
reach a carbon-neutral future. Japan is committing $19 billion to support green technologies,
including the development of technology that uses hydrogen as a fuel for thermal power generation,
while also anticipating widespread use of hydrogen for transportation and industry. Japan is
pioneering the production of liquified hydrogen and the development of a global hydrogen supply
chain, starting with routes between Australia and Japan.2®

27German Federal Ministry for Economic Affairs and Energy, “National Hydrogen Strategy,” pp. 9-10, October 2020, available at:
https:.//mwww.bmwide/Redaktion/EN/Publikationen/Energie/the-national-hydrogen-strategy.pdf?__blob=publicationFile&v=6.

28ENB Gas, “Transmission system operators publish H2 starter network 2030," May 14, 2020.

29Japanese Ministry of Economy, Trade, and Industry, “Green Growth Strategy Through Achieving Carbon Neutrality in 2050,”

December 2020, available at: https://mww.meti.gojp/english/press/2020/1225_001.html. 6
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The United Kingdom set a target of net-zero greenhouse gas emissions for all sectors by 2050.
Its recently released “Industrial Decarbonization Strategy” specifically explores how to enable
decarbonization of industry, while maintaining a competitive industrial sector. The UK assessment
concludesthatseveraldifferenttechnologieswill berequiredtoenablefullindustrialdecarbonization,
including low carbon hydrogen, carbon capture utilization and storage (CCUS), and electrification,
along with energy efficiency.?© The UK Hydrogen Strategy establishes a target of 5GW of low
carbon hydrogen production by 2030 that could deliver total emissions savings of approximately
4IMtCO2e between 2023 and 2032. Beyond the industrial sector, the UK is exploring hydrogen for
buildings and transportation, while supporting domestic production of low carbon hydrogen.31 The
UK's work on hydrogen blending and hydrogen pipelines is described in Chapter 4.

The European Hydrogen Backbone (EHB) Initiative, a consortium of European gas TSOs, analyzed
the need for hydrogen infrastructure in Europe to support the EU’s climate goals, and assessed the
potential to retrofit existing pipeline infrastructure for hydrogen. The EHB's latest report, released
April 2021, highlights the need for almost 40,000 km of dedicated hydrogen pipeline by 2040; the
analysis estimates that approximately 70% of that pipeline can leverage repurposed existing natural
gas infrastructure.

The EHB concludes that this pipeline can connect industrial clusters and connect sources of
hydrogen supply to hydrogen demand centers across the EU.32 Leaders in California are evaluating
similar approaches to full decarbonization. For example, Los Angeles Department of Water and
Power (LADWP) has expressed the need to include hydrogen in its 100% renewable electricity plans.
In light of this, LADWP is funding the conversion of the coal-fired Intermmountain Power Plant to run
on a blend of hydrogen and natural gas in the near-term, and ultimately convert it to a 100% green
hydrogen-powered thermal plant.33

These global case studies demonstrate that, as countries analyze pathways and take on the
specific challenges of decarbonizing hard-to-abate sectors and maintaining system resiliency with
renewables, clean fuels are a major part of the solution. As seen from the examples in Germany,
Japan, the UK, the EU, and others, many regions recognize this need and are already committing
substantial capital towards clean fuels production and delivery.

20Government of the United Kingdom, Secretary of State for Business, Energy & Industrial Strategy, “Industrial Decarbonisation Strategy,”
March 2021, available at: https:;/assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/
Industrial_Decarbonisation_Strategy_March_2021.pdf.

31Government of the United Kingdom, “The Ten Point Plan for a Green Industrial Revolution: Building back better, supporting green jobs,
and accelerating our path to net zero,” pp. 10-11, November 2020, available at: https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/936567/10_POINT_PLAN_BOOKLET.pdf.

32Gas for Climate 2050, “Extending the European Hydrogen Backbone,” April 2021, available at: https://gasforclimate2050.eu/wp-content/
uploads/2021/06/European-Hydrogen-Backbone_April-2021_V3.pdf. Assumptions from the EHB's 2020 report are a basis for the clean
fuels infrastructure sizing assumptions used in this analysis, as explained in the technical appendices. (See Appendix B).

33 os Angeles Department of Water and Power, “The Intermountain Power Project & Green Hydrogen,” Presentation, November 13, 2020,

available at: https://ww2.arb.ca.gov/sites/default/files/2020-07/ladwp_cn_fuels_infra_july2020.pdf.
17
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Furthermore, prominent public studies highlight the importance of clean fuels and a supporting
clean fuels network. The Los Angeles 100% Renewable Energy Study by LADWP and NREL (“LAT00")
expresses the need for “renewably produced and storable fuels” to maintain reliability in the power
sector. The study shows that pathways to 100% decarbonization diverge on how to meet the last
10%-20% of energy demand that cannot be met by existing renewable and conventional storage
technologies, and that the main solution currently available to maintain a reliable system that can
withstand extreme events is to store and use renewable fuels, with hydrogen and biofuels being
the key alternatives.34

Likewise, a recent published study by the Environmental Defense Fund and Clean Air Task Force
concludes that affordable and reliable decarbonization in California requires “firm clean power”
comprised of “carbon-free power sources that can be relied on whenever needed, for as long as
they are needed.”3> Firm clean power resources, according to the study, include hydrogen made
without life-cycle emissions, as well as geothermal, next generation nuclear and net carbon neutral
natural gas-fired power plants equipped with CCS. The study explains that “clean firm technologies
complement renewable energy to ensure reliability while keeping whole system costs low. We also
find that having more than one clean firm power option helps reduce costs even further.”26

An in-depth decarbonization analysis by the Columbia University Center on Global Energy Policy
asserts that “for many of the needs natural gas currently meets, the eventual replacement may be
zero-carbon gaseousfuels (e.g., hydrogen, biogas).”37 It notes that “[t]hese fuels may play a significant
role in supporting reliability and making the energy transition more affordable—but they, too, will
require a pipeline network for efficient delivery to markets and end users.” The analysis expresses
several salient observations and conclusions regarding the complementary relationship between
gas infrastructure and electrification explaining that:

Retrofitting and otherwise improving the existing pipeline system is not a choice between
natural gas and electrification or between fossil fuels and zero-carbon fuels

Investments in existing infrastructure can support a pathway toward wider storage and
delivery of cleaner and increasingly low-carbon gases while lowering the overall cost of the
transition and ensuring reliability across the energy system

In the same way that the electric grid allows for increasingly low-carbon electrons to be
transported, the natural gas grid should be viewed as a way to enable increasingly low-carbon
molecules to be transported.

34Cochran et al, “LAI00: The Los Angeles 100% Renewable Energy Study,” National Renewable Energy Laboratory,
NREL/TP-6A20-79444, Executive Summary, p. 14, available at: https:/maps.nrel.gov/lal00/report.

35Long et al, “Clean Firm Power is the Key to California’s Carbon-Free Energy Future,” Issues in Science and Technology,
March 24, 2021, available at: https://issues.org/california-decarbonizing-power-wind-solar-nuclear-gas/.

38|bid.

*7Blanton et al,, “Investing in the US Natural Gas Pipeline System to Support Net-Zero Targets,” Columbia Center on
Global Energy Policy, p. 6, April 2021, available at:

https://mwww.energypolicy.columbia.edu/sites/default/files/file-uploads/GasPipelines_CGEP_Report_081721.pdf.
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In effect, the Columbia study explains that scale-up efforts supported by policy initiatives for
decarbonizing fuels can and should follow the successful pathway for developing and scaling
up approaches and tools for decarbonizing the electric grid, which have been underway since
the turn of the century.

The American Gas Foundation highlights the resiliency value of the gas system, emphasizing
that it is important to differentiate between the gas system, which is the pipeline and storage
infrastructure, and the natural gas molecules that flow through it. Today, the gas system is mostly
used to transport traditional gas, but it can be leveraged to transport clean fuels. An underground
system, less exposed to physical disruption, has greater inherent operational flexibility and resiliency.
Therefore, the gas network provides a form of resilient energy storage, with long duration and
seasonal storage capabilities.38

The Rocky Mountain Institute highlights the critical role hydrogen plays in decarbonizing industry:
“When considering what a global energy system on a 1.5°C or 2°C pathway will look like by 2050,
hydrogen consistently plays a critical role as an energy carrier. The industrial processes used in the
production of things like steel, cement, glass, and chemicals all require high temperature heat. For
these hard-to-abate sectors, there is essentially no way to reach net-zero emissions at the scale
required without using hydrogen.”3?

The International Renewable Energy Agency, the Energy Transitions Commission, and the
Hydrogen Council expect that by 2050 as much as 18% of final energy consumption will be provided
by hydrogen.#© 41 42 Given the high potential for CO2 abatement and the large-scale offtakers
such as industrial steel producers and shipping companies, demand can be achieved at scale and
significantly accelerate the learning curve for electrolysis, bringing technology costs down.

With the trend of declining costs of carbon neutral hydrogen production over the next decade and
beyond, the Hydrogen Council highlighted the significant potential of carbon neutral hydrogen to
decarbonize over 22 end-uses including industry, heavy duty-trucking, and blending of hydrogen
into existing gas pipelines. The competitiveness of green hydrogen would stem from a total cost of
ownership (TCO) perspective as well as other drivers such as environmental regulations, customer
demand, and lower cost of capital for Environmental Social and Governance (ESG)-compliant
investments.

*9Rocky Mountain Institute, “Hydrogen's Decarbonization Impact for Industry: Near-term challenges and long-term potential,”
January 2020, available at: https:/rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief pdf.

“Olnternational Renewable Energy Agency, “Global Energy Transformation: A Roadmap to 2050," 2019, available at:
https:.//www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Apr/IRENA_Global_Energy_Transformation_2019.pdf.
4“IHydrogen Council, “Hydrogen Scaling Up: A Sustainable Pathway for the Global Energy Transition,” p. 21, November 2017, available at:
https:/hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf.

4“2Energy Transitions Commission, “Mission Possible: Reaching Net-Zero Carbon Emissions From Harder-to-Abate Sectors

by Mid-Century,” November 2018, available at: https:/Awww.energy-transitions.org/publications/mission-possible/.

“3Hydrogen Council, “Hydrogen Insights: A perspective on hydrogen investment, market development and cost competitiveness,”

pp. 26-40, February 2021, available at: https:/hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021-Report.pdf.
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This study examines three key questions that need to be answered when evaluating the role of a
clean fuels network in California’s path to full decarbonization:

1 How can full carbon neutrality be achieved, and what are important considerations in defining
preferred pathways?

2  What is the potential role of clean fuels and a clean fuels network?
3 How could a clean fuels network be established in California?

The next chapters address these critical questions. First, Chapter 2 details the study approach and
modeling methodology and starts to lay out the important considerations of question 1. Chapter 3
presents the results of different modeled pathways and how they compare across important criteria
and trade-offs. Chapters 4 and 5 present a more detailed view into what a clean fuels network
would entail, and then discuss the value of clean fuels and of a clean fuels network in California’s
decarbonization effort. Chapter 6 considers what it would take to establish a clean fuels network
in Southern California. Chapter 7 discusses the potential impacts of the network transition on
residential and commercial customers, and Chapter 8 answers question 3 by laying out a high-level
roadmap for SoCalGas's prospective role in establishing a clean fuels network in California.

20



m STUDY APPROACH & @
SoCalGas. METHODOLOGY

2.1 Overall Methodology

California's target of carbon neutrality requires a new level of economy-wide systems modeling
that tackles the complexity of 100% emissions reductions (as opposed to lower percentages
which are less complex to model and achieve), enables cross-sector optimization coupling
across electric, fuels and transport, and appropriately accounts for the cost and value of gas
transmission and distribution infrastructures — which, as far as we are aware, has previously not
been sufficiently analyzed.

The technical analyses described here are among the first of their kind and aim to model these
system impacts, thus helping to account for the following critical features of a decarbonized
California:

Full carbon neutrality: The importance of a clean fuels network becomes clearer when solving
for full carbon neutrality, not just carbon reduction. Overall, economy-wide models have a
good grasp and tend to largely align on the initial set of levers critical to achieving deep levels
of decarbonization (e.g., deploying significant renewables to decarbonize power generation,
transitioning vehicle fleets off of petroleum products, etc.). However, achieving full carbon
neutrality is significantly harder and the pathway is more uncertain. This less-understood,
last 20% of emissions is where this analysis finds that fuels and carbon management play a
particularly critical role.

Cross-sectoral integration: This analysis comprehensively integrates the electricity, transport,
and fuels systems - the full energy picture. It considers all energy demands including
transportation, residential and commercial buildings, and the industrial sector. Fuel production
(e.g., electrolysis/ power-to-gas) represents an opportunity not only as a large new flexible load
to balance the electric system but also for displacing traditional fuels with decarbonized fuels,
especially for hard-to-electrify segments of the transportation and industrial sectors.

Fuels system infrastructure and flexibility: The complex transmission and distribution
infrastructure needs for both the fuels and electric systems have historically not been assessed
with sufficient granularity to quantify the real tradeoffs between moving electrons and moving
clean molecules. Serving energy demand with weather-dependent renewables compels more
granular analyses due to inherent renewable variability and the consequent need for flexibility,
as currently provided by natural gas, as a system attribute. In order to better represent the costs
of transitioning the fuels system, this work includes an initial analysis of the key investments
needed to build out a clean fuels network: retrofits/upgrades required to accommodate higher
hydrogen blends; infrastructure for hydrogen and carbon management; decommissioning
with associated costs and savings, and downstream infrastructure requirements, such as fuel
cells and hydrogen refueling stations.
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In addition, the analysis also considers necessary investments in electric transmission
and distribution. Transmission of electricity is modeled to expand between regions by
a maximum of ten times the present-day capacity over the study horizon. Expanding
transmission has an associated cost per additional megawatt of capacity that is specific to
each modeled transmission corridor. For distribution, the model tracks the peak load across
sectors (including residential, commercial, and industrial), and scales capital costs for electric
distribution according to load increase, while scaling operation and maintenance cost with
the number of customers, at an assumed rate of 1% per year. This analysis, considering costs
for both gas and electric infrastructure investments, provides insights into the opportunities
and challenges, and also identifies areas where additional research and analysis is needed.
Further details are included in the Appendix.

Assessing other critical factors: Many factors beyond cost, such as customer impacts
and system resiliency, are important to consider. Scenarios must be carefully defined and
infrastructure costs appropriately included to also consider system designs that can deliver
against a broader set of goals beyond reliability, decarbonization, and costs.

Accounting for the full complexity and costs of both the electric power and fuels infrastructures is
critical to evaluate possible pathways and chart the most beneficial path forward more accurately.
Joint planning and careful evaluation among and between electric power and fuel supply systems
are needed to understand system and local resiliency and reliability tradeoffs. The methodology
used in this study consisted of three major steps:

1 Defining modeling objectives and relevant decarbonization scenarios: the key objective
was to test different pathways to reach California climate goals of carbon neutrality by 2045.
The optimization was based on least cost, and then a qualitative analysis that layered in
other important considerations beyond costs was conducted to compare scenarios more
holistically.

2 Conducting decarbonization modeling: this study is anchored on detailed decarbonization
modeling that integrates demand-side end-use accounting and supply-side capacity
expansion modeling, similartothe modeling doneto support other California decarbonization
studies, including those conducted by CARB, the CEC, and Southern California Edison. One
key aspect of this modeling exercise is that all tested scenarios target 100% carbon neutrality.
This effort did include some simplifying assumptions to account for emissions driven by non-
energy and non-CO2 gases to attempt to align the modeling to achieve full GHG neutrality
in California. However, there are significant studies and active ongoing scientific debate
that could change the fundamentals of greenhouse gas emissions accounting of different
technologies. Some examples of active scientific investigation include the true lifecycle
emissions across all greenhouse gas sources (e.g., methane and CO2) of blue hydrogen, the
amount of CO2 emissions that could occur from land-use accounting for climate driven
events like drought and wild-fires in California, and the pace of phasing out “bunkering”+4 in
sectors like aviation.

3 | Conducting clean fuels infrastructure analysis: layered on top of the decarbonization analysis
was a system-level analysis, conducted to determine the costs associated with different
potential configurations of a clean fuels network. This exercise has not been previously done
for California (or for other US jurisdictions) as far as we are aware.

“4Bunkered aviation emissions include both international and inter-state flights that are not currently included as part of California's
current inventory but for which jet-fuel sales occur within the state. 22
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Through this multi-step process, the end-to-end analysis can inform potential implications
for SoCalGas (Exhibit 2.7).

Exhibit 2.1 Overall study methodology

Model Objectives Decarbonization Modeling Fuels Infrastructure Analysis
Achieve California Demand side System-level clean fuels
climate targets (Energy PATHWAYS) infrastructure needs

Economy-wide energy demand
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z o 45 Existing gas system retrofits
User defined scenarios illustrate to accommodate clean fuels
ways to achieve a GHG target (e.g,, H2 Blending).
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Dedicated hydrogen/
carbon management
infrastructure.
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Least-cost optimization I Ha System resiliency
Electricity Fuels P ’ = infrastructure
I|=| (e.g., fuel cells).
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| ;u_:h production and carbon
O

Q Coo— management.
Buildings Transport
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2.2 Decarbonization scenarios and assumptions

A path to full decarbonization will employ a range of different decarbonization levers, likely
including a portfolio of solutions such as energy efficiency, renewable energy, electrification of
transport and buildings, and clean fuels such as carbon-neutral hydrogen, biogas, and carbon
capture, utilization, and sequestration.
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To consider a realistic range of pathways, this analysis evaluates a set of scenarios that pull each of
these levers to different degrees (Exhibit 2.2). The respective scenarios are designed to highlight
distinctions for evaluation and provide for modeling conclusions that are directional in nature,
as no scenario analysis can reliably predict and forecast all future developments. In this regard,
they are best described as modeled “corner cases.”*> The four primary decarbonization corner
cases evaluated are: High Clean fuels; High Carbon Sequestration; Resilient Electrification; and No
Fuels Network. There are several largely common assumptions across all scenarios: All scenarios
evaluated meet the target of carbon neutrality by 2045. All scenarios assume the same net-zero
target across the west and, more broadly, throughout the country. U.S. wide net-zero targets are
implemented to appropriately reflect competition for limited clean-fuel feedstocks within and
outside of California. Scenario assumptions inside California are mirrored in the rest of the U.S.

All scenarios except for the “No Fuels Network” (differences discussed below) assume that
fuels are delivered to industrial customers for those uses that cannot be directly electrified.

All scenarios except for the “No Fuels Network” (differences discussed below) assume that
fuels consumed by electric generators are delivered by fuel networks.

All scenarios assume that 85% of light duty vehicles sales are battery electric vehicles (BEVs)
by 2035 and 15% of light duty vehicles sales by 2035 are fuel cell electric vehicles (FCEVs).

Fuel cells or other fuel-flexible distributed generation to critical loads and vulnerable areas
is assumed across all scenarios, excluding the “No Fuels Network” scenario.

Exhibit 2.2 Key assumption differences between scenarios

Key Assumptions Resilient High High Carbon No Fuels
Electrification Clean Fuels Sequestration Network
' Clean electricity and '
economy-wide GHG SB100 and B-55-18; Carbon Neutrality by 2045
policy
- - - |
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2035 2035
— _ + - + |
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% . T T =
n Medium BEV: 90% BEV: 50% BEV: 90%
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8N Short-haul and transit buses Short-haul and transit buses Short-haul and transit buses
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Sovwed @) e 2K (@ves 2K
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BEV: Battery Electric Vehicle FCEV: Fuel Cell Electric Vehicle SB100: The law passed by the California Legislature and signed by then-Governor Brown that established a landmark policy requiring
renewable energy and zero-carbon resources to supply 100 percent of electric retail sales to end-use customers by 2045. B-55-18: An Executive Order issued by former Governor Brown that established
the statewide goal to “achieve carbon neutrality as soon as possible, and no later than 2045, and maintain and achieve negative emissions thereafter.”

1. Though carbon sequestration is disallowed in some scenarios, some form of “carbon management” appears in all scenarios; this includes carbon that is captured and utilized or sequestered as well
as carbon used in products (asphalt, plastics) and carbon offset through bunkering of emissions from other sectors.

45As “corner cases” designed to highlight distinctions, the scenarios were designed to test end-points for key variables. Pushing 24
key variables to their end-points allows the model to identify and understand the impacts of and trade-offs across those variables.



m STUDY APPROACH & @
SoCalGas. METHODOLOGY

There are some key differences among the four primary decarbonization scenarios evaluated:

High Clean Fuels: This scenario is designed to understand the impact of high reliance on clean
fuels for decarbonization. It is assumed in this scenario that roughly 50% of medium-duty
vehicles and 50% of short-haul heavy-duty vehicle sales are FCEVs by 2035 with the balance of
sales being BEVs. In this case, 100% of long-haul, heavy-duty vehicles are assumed to be FCEVs.
These assumptions are driven by a hypothesis of the cost competitiveness for FCEVs in heavy-
and medium-duty vehicles*¢ 47, and are aligned with decisions on model inputs, such as the
ultimate cost of electrolyzers, that would make hydrogen and other clean fuels cheaper.

Buildings are decarbonized through two means - clean fuels and electrification. This scenario
assumes that sales of electric appliances and equipment represent 50% of residential and
commercial appliance and equipment sales by 2035; remaining energy demand in buildings
is decarbonized through clean fuels. The scenario is designed to maintain the gas distribution
system in regions where full electrification and decommissioning is more difficult and/or less
cost effective. Non-electrified buildings are served by clean fuels (primarily hydrogen and
biogas).

In this scenario, it was assumed that no major upgrades are required to the current gas
transmission and delivery infrastructure to carry 20% of hydrogen by volume in its existing
infrastructure and that hydrogen can be extracted from pipelines at this blend level to serve
dedicated end-uses (e.g., refueling stations). While testing is needed to verify that is possible
on California’s gas system, pilots and research on other systems composed of similar pipeline
mMmake-up have shown that up to 20% hydrogen blending could be potentially be feasible.*®8 The
remaining 80% of pipeline gas is composed of primarily biogas with comparatively smaller
amounts of traditional natural gas offset by bunkering and carbon utilization in durable
products (i.e., bio-asphalts). This scenario also notably disallows any carbon sequestration —
which encourages more synthesis of drop-in fuels using any captured carbon in the system
(e.g., power-to-liquids).

High Carbon Sequestration: This scenario isdesigned to understand the impact of ongoing use
of traditional fuels with the emissions directly captured or indirectly offset by carbon capture
and sequestration. This scenario carries many similarities to the high clean fuels scenarios with
a few notable exceptions: pipelines primarily carry traditional natural gas, which is offset by
direct air capture and carbon sequestration, with some biogas; annual carbon sequestration
limits are informed by current industry understanding of CO2 injection rates; and dedicated
hydrogen pipelines deliver carbon-neutral hydrogen to industrial customers as both fuel and
feedstock, and as fuel to a subset of the transportation sector. This scenario assumed that
existing natural gas pipelines have limited ability to blend hydrogen without significant
retrofits needed. This was done to test how that would impact costs to deliver hydrogen to
direct end-uses (e.g., refueling stations and industrial customers with hydrogen demand), and
how hydrogen could be delivered to buildings. The scenario assumes that a “hydrogen hub” is
built to deliver hydrogen to specific end-uses to avoid incurring costs associated with blending
across the entire gas system.

4“6Hydrogen Council, “Path to hydrogen competitiveness: A cost perspective,” pp. 32-42, January 20, 2020, available at:
https:/hydrogencouncil.com/wp-content/uploads/2020/01/Path-to-Hydrogen-Competitiveness_Full-Study-1.pdf

4“7Heid et al., “How hydrogen combustion engines can contribute to zero emissions,” McKinsey & Company, June 25, 2021, available at:
https://Avww.mckinsey.com/industries/automotive-and-assembly/our-insights/how-hydrogen-combustion-engines-can-contribute-
to-zero-emissions.

48Gas Technology Institute, “Review Studies of Hydrogen Use in Natural Gas Distribution Systems,” Prepared for NREL, p. viii, October
2010, available at: https://mwww.nrel.gov/docs/fy130sti/51995.pdf (Appendix A to Melaina, M\W., “Blending Hydrogen into Natural Gas

Pipeline Networks: A Review of Key Issues,” March 2013)
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Resilient Electrification: Thisscenarioisdesigned totest the potential of electrification primarilyinthe
buildings sector with a fuels backbone still in place to serve harder to electrify end-uses: generators,
industrial, and transportation. It is assumed in this scenario that roughly 90% of medium-duty
vehicles, 100% of short-haul heavy-duty vehicle sales, and 50% of long-haul, heavy-duty vehicles are
BEVs by 2035, with the balance of sales being FCEVs. Buildings are decarbonized primarily through
electrification. This scenario assumes the vast majority of residential and commmercial buildings can
feasibly and cost effectively electrify, with 100% new appliance and equipment sales electric by 2035,
resulting in approximately 95% of building space and heating stock being fully electrified at the end
of the study period.

While significant portions of the gas distribution system could be decommissioned as a result, this
scenario is designed with a portion of the distribution system remaining in operation to maintain
or increase reliability and resiliency to disruptions on the electric power grid, on the premise that
customers will continue to expect energy services to be enhanced over time and operation of the
electric system will become increasingly complex (e.g., increasing incidences of extreme weather
and wildfires). Example infrastructure includes fuel cells or other fuel-flexible distributed generation
that provide resiliency to urban centers like Los Angeles or to communities in higher wildfire risk
zones. In this scenario, dedicated hydrogen pipelines would deliver carbon-neutral hydrogen as a
feedstock to industry and as fuel to long-haul heavy-duty transportation.

This scenario assumed that existing natural gas pipelines have limited ability to blend hydrogen
without significant retrofits needed. This was done to test how that would impact costs needed to
deliver hydrogen to direct end-uses (e.g., hydrogen refueling stations and industrial customers with
hydrogen demand). If the analysis were to instead assume that existing natural gas pipelines could
accommodate up to 20% hydrogen with minimal retrofits — as is done in the High Clean Fuels case
-- and that hydrogen could be cost effectively extracted for dedicated use cases, the difference in
NPV for the total system costs over the period of 2020-2050 could be on the order of magnitude of
~$10-20 billion.

No Fuels Network: To quantify the value a clean fuels network could provide, this scenario
contemplates a fully decarbonized California without a fuels network and without gas-powered
thermal generation. The key assumption is that the fuels network would be gradually and fully
decommissioned and all gas plants would be retired. The assumptions in this scenario are similar
to Resilient Electrification with a few very important differences, including: buildings are assumed
to be fully electrified; heavy-duty transport and industry are assumed to rely on fuels trucked in or
produced on-site; and battery storage, including long-duration battery storage, is needed to provide
grid reliability instead of thermal generators using fuels. Furthermore, there is no fuels backbone.

Key scenario assumptions are listed in Exhibit 2.2. A more detailed view is provided in the Appendix, Table
A-1.Where possible,assumptions were sourced from publicly available data sets by business development,
strategy, and engineering experts at SoCalGas. Some assumptions were provided or informed by internal
SoCalGas experts in instances where publicly available data sets did not exist or where SoCalGas experts
had more applicable data (e.g., the costs of developing or retrofitting pipelines in Southern California).

While the analysis of these scenarios is based on thorough modeling and assumptions, more will be
learned as California proceeds towards implementation and execution along decarbonization pathways.
As new learnings are revealed and uncertain assumptions are better understood, the implications of
these scenarios could evolve.

26



METHODOLOGY

STUDY APPROACH &
SoCalGas.

2.3 Decarbonization modeling and fuels infrastructure analysis

Demand-side and supply-side models with high temporal, sectoral, and spatial*? resolution were
integrated in this study to provide an economy-wide view on potential decarbonization pathways
for California. This pair of models produces energy, cost, and emissions data over the 30-year
study period, 2020 - 2050. This modeling approach is similar in architecture to those used in other
California decarbonization studies, such as the 2018 report by the CEC.5° Likewise, it is similar
to the approach used in the 2020 CARB reports!, while also employing a dedicated capacity
expansion model for supply-side optimization, (see details in Appendix).

The demand-side model estimates final energy demand in a bottom-up fashion, for each of the
over sixty end-uses or subsectors of the economy, ranging from residential space heating to
heavy-duty trucks. Demand estimates are based on user decisions about technology adoption
and energy service activity levels. Energy efficiency and end-use electrification measures are
incorporated in demand-side scenarios. The final energy demand for fuels along with time-
varying (8760 hours2) electricity demand profiles are used as inputs to the supply-side model.

The supply-side model used for this analysis is a linear programming model that combines
capacity expansion and sequential hourly operations to find least-cost supply-side pathways.
It optimizes annual investments for the electricity and fuels sectors to meet carbon targets
and other constraints. It incorporates estimated final energy demand in future years from the
demand-side modeling, as well as the future technology and fuel options available (including
their efficiency, operating, and cost characteristics), and clean energy goals such as Renewable
Portfolio Standards (RPS), Clean Energy Standards (CES), and carbon intensity.

This model is able to reflect detailed interactions among sectors, represented by electricity
generation, fuel production and consumption, and carbon capture. With high temporal
granularity, the model allows for co-optimized (electricity and fuels) supply-side solutions while
enforcing economy-wide emissions constraints. This is important for accurate representation
of the economics when electricity is used to produce fuels, for example when renewable over-
generation is used for hydrogen production.

The analysis then goes beyond what many other full decarbonization analyses have historically
done, using the results of the economy-wide decarbonization modeling to assess the potential for
investment in clean fuels infrastructure, additional potential costs associated with fuel-switching,
and potential gas system decommissioning costs and savings.

49Spatial resolution refers to the model's approach for projecting electric transmission expansion, as discussed in Section 2.1

(Overall Methodology), above.

s0California Energy Commission, “Deep decarbonization in a high renewables future”, June 2018, available at:
https:.//mwww.ethree.com/wp-content/uploads/2018/06/Deep_Decarbonization_in_a_High_Renewables_Future_CEC-500-2018-012.pdf.
slEnergy+Environmental Economics, “Achieving Carbon Neutrality in California: Pathways scenarios developed for the California Air
Resources Board", October 2020, available at: https:/Aww?2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf.

52To cover all hours in a year.
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Five key dimensions of clean fuels infrastructure formed the basis for this analysis: hydrogen
blending, pure hydrogen delivery, hydrogen storage, carbon management, and decommissioning.
Along these dimensions, high-level answers to critical questions effectively created parameters
within which the clean fuels network architecture was designed. These questions included, but
were not limited to, the following and had to be answered differently across each scenario:

Hydrogen blending: To what extent can the existing SoCalGas infrastructure (e.g., transmission
pipelines made of high tensile strength steel) handle hydrogen blends? How, where, and at
what cost can new hydrogen infrastructure be used to minimize total system cost?

Pure hydrogen delivery: Where and at what cost could renewable energy resources be
leveraged to economically connect green hydrogen supply to FCEV refueling stations, an end-
use of pure hydrogen? How and where will natural gas and hydrogen be separated before
reaching those customers who are connected to a blended pipeline but cannot tolerate a
blend? What investment will be needed to deliver pure hydrogen to industrial customers or in
“concentrated hydrogen hubs” where needed?

Hydrogen storage: Given hydrogen levels in specific areas of the system, where would storage
ideally be located to minimize cost with adequate safety and reliability?

What additional infrastructure, such as pipelines, would be required for the most feasible
hydrogen storage options?

Carbon management: Where are the “sources” and “sinks” of carbon located? How could
pipeline mileage be minimized to lower total costs of carbon pipelines? What investment is
required to build those pipelines?

Decommissioning: What zones have the highest cost to serve, both for gas and electric? In
what zones would electrification be most beneficial (e.g., most cost-effective) to California’s
energy system? What are the full costs of decommissioning?

This analysis relied on historical SoCalGas data, research conducted by SoCalGas and by third
parties (e.g., universities, national labs, other utilities, etc.), market forecasts from a range of sources,
and learnings from other geographies. Whenever available, California-specific data were used
to improve analytical accuracy; for example, global averages of pipeline costs would result in an
underestimate of the total pipeline cost for California. More granular location-specific analysis is
required for planning. Assumptions and methodology for calculating the associated infrastructure
costs in this high-level analysis are included in Appendix B.

Finally, it is important to acknowledge that this modeling and the assumptions inherently involve
conjecture, as they rely on projections over a 30-year time period of technology development,
customer behaviors, and other large-scale trends. In addition, the chosen assumptions also are
constructed to reflect a range of potential scenarios, and thereby represent modeled corner cases.
Therefore, the results of this modeling are not forecasts; they are meant to directionally inform
policy-making and high-level strategic approaches for capital allocation and energy system
decarbonization planning.
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2.4 Decarbonization scenarios evaluation framework

Decarbonization pathways can be evaluated against a set of criteria that enhance public welfare. These
criteria include but are not limited to local and system environmental impacts (both carbon and criteria
pollutants), reliability and resiliency, and affordability.3

This effort focused on five specific key criteria (Exhibit 2.3).54

Energy system reliability and resiliency is a vital condition for a successful energy transition. As
an intrinsic condition of the decarbonization scenarios modeling, reliability requirements are met
for all scenarios at the same level using proxies for loss of load. System resiliency is also important.
Resiliency is defined here as the ability of the system to avoid altogether or bounce back quickly and
minimize the impact of system outages including in unforeseen events (such as extended periods
of extreme weather), as well as to help improve public safety by enhancing local generation. This
is enabled by distributed and local energy to provide backup on a local level with clean fuels and
solar. Resiliency is dependent upon infrastructure design and thus differs across scenarios based
on the assumed energy infrastructure. Resiliency was evaluated in this effort by understanding the
proportion of customers that would receive energy from both a fuels and an electric network given
a fuels system’s potential ability to provide redundancy in the event of an electric outage.

Long-term solutions for decarbonization need to address the hard-to-abate sectors (e.g., industry
and heavy-duty transportation); the challenges associated with decarbonizing these sectors varies
across scenarios. This analysis qualitatively assesses the ability for different scenarios to meet the
needs of customers in hard-to-abate sectors as they decarbonize. Solutions are deemed more
challenging where they either create new complications (e.g., requiring switching from receiving
fuels via pipeline to fuels via trucks) or may confine the options for industrial customers or vehicles
to decarbonize, leading potentially to higher expense and/or other commercial challenges for these
customers.

Customer conversion challenges also vary across scenarios both in the level of intervention and
per-customer cost of conversion to new technologies on the customer-end, and in the number of
customers that need to switch technologies.

Technical maturity is critical in assessing different scenarios. Scenarios that rely upon technologies
that have not been proven at-scale (e.g, multi-day duration energy storage) may encounter
unforeseen implementation challenges. Furthermore, scenarios requiring significant scale up of
technologies that to date have been only demonstrated at smaller scale could have more challenges
than scenarios leveraging only technologies that have already experienced broad commercial
deployment. While all scenarios rely to some extent on scaling of early technologies, some rely more
heavily on these newer technologies.

Overall system costs (affordability) vary across scenarios. Quantitative analysis was performed as
discussed in Section 2.3 to determine the cost impacts of different scenarios.

53See Cal. Pub. Util. Code § 451 (requiring rates to be “just and reasonable”).
54The study's evaluation criteria are intended to be informative and not exhaustive. Other key assessment criteria for further

evaluation could include impacts such as safety, land-use, air quality, short-lived climate pollutants, and economic development.
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Exhibit 2.3 Key criteria used to assess scenarios

KEY CRITERIA DESCRIPTION

System Ability of system to maintain or rapidly secure customer and public safety, both
reliability under normal operating conditions including expected rare events (reliability)

= and under major disruptions with unforeseen events, such as those driven by
& resiliency climate change, leading to periods of constrained energy supply (resiliency)

Solution for Extent to which the system is able to address the needs of hard-to-abate sectors,
hard-to-abate including heavy-duty transportation, shipping, and aviation, as well as industry
sectors such as cement and steel, all of which today largely rely on traditional fuels

Customer
conversion
challenges

Extent of impact on customer behavior and choice; challenges associated with
retrofits to homes and buildings

Stage of development for key technologies, with increasing risk associated with
Technical . S

more nascent technologies where performance, reliability, safety, etc., have not
"'a'lty been proven as thoroughly

Costs associated with the evolving energy system, including electric generation
Affordability and storage, electric and gas system infrastructure, demand-side conversion
costs, fuel and biomass costs, etc.
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Least-cost, least-risk pathways and trade-offs

When different decarbonization scenarios are evaluated against the selected key criteria®®, one
critical learning that emerges is that, in multiple ways, the presence of a clean fuels network
minimizes challenges in and obstacles to California’s energy transition.

The three scenarios that include a clean fuels network all perform better than a scenario with no
clean fuels network across the criteria described above. Therefore, the three scenarios that include a
clean fuels network are more plausible and logical for the state of California to pursue (see scenarios
in Exhibit 3.1).

While all three scenarios that include a clean fuels network perform well in helping California
reach its climate goals, there are important differences that highlight trade-offs for stakeholders to
consider. For example, the Resilient Electrification scenario is evaluated as having a higher level of
technical maturity because it relies less on emergent technologies such as clean fuels production
as compared to the High Clean Fuels scenario; however, the Resilient Electrification system may not
provide as clear a solution for substitution of traditional fuels in hard-to-abate sectors, and could
also present end-customer challenges related to conversion given much higher levels of building
electrification. A more detailed explanation of our evaluation across the selected key criteria follows
below. The scenario without a fuels network is the most expensive, and also presents challenges
in terms of resiliency and addressing hard-to-abate sectors. It will likely also necessitate the most
effort from and cause the most disruption for customers.

Exhibit 3.1. Assessment of scenarios along selected key criteria

Full
Electrification
(No Clean Fuels)

Resilient High Clean High Carbon
Electrification Fuels Sequestration

Solution for Hard-To-Abate Sectors

@ System Reliability and Resiliency
)

11|

Customer Conversion Challenges

Technical Maturity

(1)
{%ﬂ Affordability $290B

Minimal challenges and/or - Significant challenges; potentially
highest benefit for California not viable for California

s5Including resiliency, decarbonizing hard-to-abate sectors, customer conversion challenges, technical maturity, and affordability.
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3.1 System reliability and resiliency

Reliability

In this analysis, reliability is modeled in each scenario by using hourly reserve margin constraints
by zone. The dynamic reserve margins are based on the renewables capacity buildout, adoption of
distributed energy resources (DERs), and load growth patterns. By being dynamic, as opposed to
the traditional fixed percentage reserve margin based on gross-load peak, these constraints better
represent future changing system reliability needs (e.g., moving from peak day to low renewable
day).

Today's gas grid supports the reliability of California’s electricity system. Thermal gas plants across
the state help match supply with demand. In a decarbonized California, with high renewables
penetration, the scenario analysis shows that thermal gas plants continue to play a role, though
they run less frequently and at lower utilization (Exhibit 3.2). The analysis assumes thermal plants
will eventually be flexible to run using net-zero fuels (e.g., hydrogen, biogas, and traditional natural
gas offset by CCUS). This decarbonized thermal capacity would be an important source of reliability
for California’s power system in a decarbonized future.

Results of the modeling show that across scenarios a minimum of ~35 GW of gas capacity is expected
in 2050 to provide system reliability (Exhibit 3.2). All scenarios meet the same levels of reliability per
modeling constraints. Greater renewable electric capacity deployment, coupled with electrification
of buildings and transport, corresponds to a need for more sustained peaking capacity, so more
thermal generation capacity is needed in higher electrification cases. The modeled dynamic
whereby thermal gas-fueled electric power plant fuel demand decreases on an annual basis, while
concurrently peak daily and hourly fuel demand from power plants increases, has likewise been
observed in modeling conducted by the California Public Utilities Commission Energy Division.
(Exhibit 3.3).

With low capacity factors, the potential contribution of emissions from thermal generators is
significantly reduced. Carbon-neutral fuels, like hydrogen, biogas, and traditional gas offset by
carbon capture (through direct air capture [DAC] or biogenic sources) and sequestration can enable
carbon-neutral generation capacity from these plants. This result demonstrates a role that a fuels
network can play to enable high renewables penetration.sé

56The analysis assumes that states beyond California also decarbonize. Thus, ensuring reliability across state boundaries is an
important aspect of the model.
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Exhibit 3.2. Gas plant capacity in California

Gas plant capacity in California, GW

%% Average capacity factor

High carbon

Resilient electrification High clean fuels sequestration

~4% ~2% ~4%

~30

Exhibit 3.3. CPUC Projected SoCalGas Electric Generation Customer Fuel Burn Profiless”

Aggregate EG Profiles for Winter (1-in-10)

2030: 1123 MMscfd _

Electric Load (MMcf/hr)

12 15 18 21 24
Hour Ending (#)

S7CPUC Energy Division Staff Presentation, Aliso Oll 1.17-02-002: Workshop 3 (July 28, 2020); available at:

https://www.cpuc.ca.gov/-/media/cpuc-website/files/uploadedfiles/cpucwebsite/content/news_room/newsupdates/2020/session-4-
hydraulic-modeling-updates-2020-workshop-3-slide-deck-final.pdf.
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Resiliency

Energy resiliency is defined in this report as the ability of the system to avoid or bounce back quickly
and minimize the impact of system outages including in unforeseen events (such as extended periods
of extreme weather), as well as helping improve public safety by enhancing local generation. Today, the
California economy is powered by electricity from a diverse mix of energy sources as well as fuels that
enter the system from multiple points. This energy is delivered to customers through pipelines, across
wires, and over road, rail,and ocean.s8 With diverse sources of supply and means of energy delivery, today’s
energy system —as a whole - does not have a single point of failure, increasing the resiliency of the system.

Power outages — particularly long-duration and system-wide — are costly. It was estimated that some of
the large-scale power cuts in northern and central California in October 2020, which affected 2.7 million
people, cost about $2.5 billion.5° Power utilities have invested and will continue to invest heavily in wildfire
mitigation programs; it is expected that $50 billion will be spent across the state by 2030.5° However, as
extreme weather events grow, outages are expected to increase in frequency, duration and severity.61
Simultaneously, as transportation and building end-uses increasingly electrify, the economic and safety
impacts of long-duration electric outages grow. The February 2021 Texas energy shortfall as a result of
winter storm Uri, as well as the increase in the number of cyberattacks to America’s energy infrastructure
in recent years, are examples of the types of resiliency challenges to be addressed through properly
designed and maintained energy infrastructure.

In addition to enabling reliable power generation through delivery of fuels to thermal gas plants, a clean
fuels network can provide added resiliency, especially through fuels storage and local generation for
microgrids, particularly in vulnerable risk zones, dense urban areas, and for critical loads (e.g., hospitals
and emergency services).62

Fuel cells or other fuel-flexible distributed generation can be a critical resource to transition to a system
with high hydrogen blends. These flexible dispatchable generators could use the existing natural gas
infrastructure to provide resiliency now, and could also support a path to carbon neutral resiliency as the
fuels grid becomes cleaner, using both biogas and carbon-neutral hydrogen.

There have been many attempts to quantify the value of reliability (or “lost load"”).6* However, there is
a significant range of values found for the value of lost load, and it is often context-specific (e.g., highly
dependent upontype of customer, length of outage, recency of major resiliency events,and local customer
behaviors). Resiliency is less understood. Increasing resiliency challenges, such as during extreme weather
and/or public safety power shutoff (PSPS) events, impose societal and financial costs. Yet there is little
empirical data regarding customer willingness to pay for enhanced energy resiliency.

58S Energy Information Administration, “California: State Profile and Energy Estimates,” February 18,2021, available at:
https:/Mww.eia.gov/state/?sid=CA.

59Stevens, P, “PG&E power outage could cost the California economy more than $2 billion,” CNBC, October 10, 2019, available at:
https:/Mww.cnbc.com/2019/10/10/pge-power-outage-could-cost-the-california-economy-more-than-2-billion.html.

€0California Public Utilities Commission, “Utility costs and Affordability of the Grid of the Future: An Evaluation of Electric Costs, Rates,
and Equity Issues Pursuant to P.U. Code Section 9131, February 2021, available at: https:;/Avww.yoiceofsandiego.org/wp-content/
uploads/2021/02/Feb-2021-Utility-Costs-and-Affordability-of-the-Grid-of-the-Future.pdf.

61.S. Clobal Change Research Program, “Fourth National Climate Assessment, Volume II: Impacts, Risks, and Adaptation in the
United States,” p. 66, 2018, available at: https:;/nca2018.globalchange.gov/downloads/NCA4_2018_FullReport.pdf.

62J.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, “Fuel Cells for Stationary Power Applications,” pp.
2-3, October 2017, available at: https:/Aww.energy.gov/sites/prod/files/2018/01/f46/fcto_fc_stationary_power_apps.pdf.

63Schroder, T, Kuckshinrichs, W., “Value of Lost Load: An Efficient Economic Indicator for Power Supply Security? A Literature Review,”
Frontiers in Energy Research, December 24, 2015, available at: https;/Aww.frontiersin.org/articles/10.3389/fenrg.2015.00055/full;
London Economics, “The Value of Lost Load (VolLL) for Electricity in Great Britain,” July 2013, available at: https:/assets.publishing.
service.gov.uk/government/uploads/system/uploads/attachment_data/file/224028/value_lost_load_electricty_gb.pdf. 34
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This analysis assessed resiliency qualitatively based upon three factors:

The portion of the California customer base that would continue to have access to both a fuels
network and the electric network. Having two systems supporting energy delivery was deemed
a more resilient pathway versus only having access to one.

Proportion of end-use appliances that have both a fuels and electric network supporting them.
In today's energy system, many end-use appliances are connected to either the gas delivery
system or the electric system with relatively limited penetration of one system backing up the
other for specific appliances. An example of support from two networks would be customers
who have natural gas-fired generators backing up their home electric system in the event of
an electric system outage.

The difference in reliability of the fuels delivery system versus the electric delivery system.
Electric delivery systems experience relatively higher amount of downtime as measured by
outage metrics such as SAIFI/SAIDI and CAIFI/CAIDI versus the gas system that historically
has rarely experienced significant unplanned outages in major portions of the network. This
is largely related to the fact that gas systems, which are underground, are less exposed and
subject to weather or physical interferences that may lead to outages, compared to electric
delivery systems (especially legacy systems) that tend to be above ground.

The extent of resiliency varies across the scenarios evaluated. In the Resilient Electrification scenario,
the electric system would support these customers much in the way it does today. This scenario
additionally assumes investments in fuel cells for higher-risk, dense urban centers like Los Angeles.
Therefore, these customers would also have the benefit of the fuels delivery system connected to
fuel cells assumed to be sited in proximity of electric distribution substations and supporting of
the electric system in the event of an upstream outage in the transmission system or generation
system.

In the Resilient Electrification scenario, while the majority of residential and commercial end-uses
are assumed to electrify by 2045, all end-uses in higher wildfire-risk areas would be supported by
two energy delivery systems up to the distribution substation. Customers in dense urban areas
and customers in higher wildfire risk areas accounts for roughly 60% of residential and commercial
customers. Notably from the distribution substation to the home, there is only the support of one
energy delivery system —the electric system. While the electric distribution system is known to have
lower reliability and resiliency than the electric transmission and generation portions of the system,
the outages in distribution system tend to affect fewer customers and pose less overall system risk
versus upstream outages.

64SAIFI/SAIDI and CAIFI/CAIDI are reliability indices used to measure reliability for electric distribution service. See, National Association of
Regulatory Utility Commissioners, “How is Reliability for Electricity Service Measured”; available at:
https:.//mwww.naruc.org/servingthepublicinterest/about/reliability/.
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Both the High Clean Fuels and High Carbon Sequestration scenarios assume a significant portion
of the customer base (~65-70% by 2045) retain access to both the fuels and the electric delivery
system in similar ways that they do today. In these scenarios, however, most appliances remain only
supported by one system or the other — for example, space heating in a particular residence is either
electrified with no fuel cell or fuels system back up or remains connected to the fuels system with
no electric system back-up. Customers, though connected to both the electric and fuels system, are
empowered with the options to choose to install on-site back-up equipment (e.g., a back-up fuel
cell) that could support all appliances in the case of an outage event.

On the other end of the spectrum lies the No Fuels Network scenario, in which all customers would
have to rely solely on electric power, without any network delivery of fuels. If there was an issue with
the electric system in this scenario — either in generation, transmission, or distribution -- all end-
uses without distributed generation and/or undergrounding of electric conduit (at a significant
cost) would be without energy. This is considered to be the least resilient system, with considerably
less resiliency than today’s system.

The model includes the specific investment costs associated with delivering enhanced levels of
resiliency in line with each scenario. For example, all three of the most plausible scenarios assume
varying levels of fuel cell investment to vulnerable risk zones such as wildfire risk zones. However, this
effort did not look at all costs associated with achieving resiliency which could include significant
cost items such as undergrounding electric conduit. Enhancing resiliency requires significant
investment to deploy known and proven resiliency options, along with the need to chart the path to
carbon neutrality in the long term. In all three of the most plausible scenarios based on the selected
key criteria, the fuels network could be leveraged to enable important resiliency measures.

3.2 Achieving full decarbonization including in hard-to-abate
sectors

Achieving full carbon neutrality will require solutions to decarbonize traditionally hard-to-abate
sectors. Industry and heavy-duty transportation account for approximately 33% of California's
greenhouse gas emissions (Exhibit 1.1).65 Across all scenarios evaluated, these hard-to-abate sectors
require clean fuels — whether through biogas, hydrogen, or traditional gas offset by CCUS -- to most
affordably achieve decarbonization.

Industry

The industrial sector accounts for approximately 21% of California’s current emissions,®¢ with carbon-
emitting fuels used for both heating needs and as chemical feedstocks.

65California Air Resources Board, “California Greenhouse Gas Emissions for 2000 to 2019: Trends of Emissions and Other Indicators,” p. 18,
July 28, 2021, available at: https:/ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2019/ghg_inventory_trends_00-19.pdf.

6lbid.
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Fuels for heating needs: Industrial heat applications are usually categorized according to the process
temperature: very high-grade applications (above 1,000°C), high-grade applications (400 to 1000°C),
medium-grade applications (100 to 400°C), and low-grade applications (less than 100°C). For the low- and
medium-heat grade categories, electrification may be a potential way to reduce emissions, potentially
with electric resistance or heat pumps, although active research on this topic is ongoing.6? Electrification
is less likely to be able to meet the requirements for higher grade heat applications.

Fuels as feedstock: Today, hydrogen is predominantly used in industry as a feedstock. In the US, >95% of
hydrogen is directly used in the industrial processes of oil refining, ammonia production, and methanol,
and other chemicals production. Other hydrogen users in the industrial sector are the cement, glass,
rocket fuel, and food industries.c8

Transportation

Approximately 40% of total greenhouse gas emissions in California today come from the transportation
sector — the largest single emissions contributor.e® The light-duty vehicle industry has started to shift
towards zero emissions vehicles, currently dominated by battery EVs (BEVs) and complemented by
hydrogen fuel cell electric vehicles (FCEVs). Other segments of the transport sector - including heavy-duty
vehicles, aviation, and shipping - are more challenging to decarbonize.”®

In the light-duty vehicle sector, BEVs and FCEVs could address different use cases. For vehicles with longer
range requirements or higher utilization needs, such as taxis or ride-share fleet vehicles, FCEVs could be
cost competitive in the 2020s, dependent on conditions and region.”?

Comparison across scenarios

In all scenarios modeled, all sectors are modeled to achieve full decarbonization. The infrastructure
needed to bring decarbonized electrons and molecules is built out to the affected customers in the
Resilient Electrification, High Clean Fuels, and High Carbon Sequestration scenarios. In the No Fuels
Network scenario, given the assumption that no gas pipeline remains, customers who continue to rely
on molecules, because decarbonized electricity is not projected to meet their needs, must produce and
store fuel on-site (e.g., on-site electrolysis) or truck in fuel.

In the High Clean Fuels and High Carbon Sequestration scenarios, a subset of residential and commmercial
buildings are assumed to continue to rely on a fuels network, transitioning to decarbonized clean fuels
over time. This results in more customers utilizing the clean fuels network, as compared to the Resilient
Electrification scenario where residential and commercial buildings are assumed to be fully electrified,
presuming practical achievability, relying on the fuels system only for back-up power. Because of this,
the costs of the clean fuels network are more widely shared in a High Clean Fuels or a High Carbon
Sequestration scenario,as compared to a Resilient Electrification scenario, and the “hard-to-abate” sectors
do not bear the entire system cost.

67McKinsey & Company, “Plugging in: What electrification can do for industry,” May 2020, available at
https:/mwww.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/plugging-in-what-electrification-can-do-for-industry.
68US Department of Energy, Office of Fossil Energy, “Hydrogen Strategy: Enabling a Low Carbon Economy,” July 2020, available at: https://
www.energy.gov/sites/prod/files/2020/07/f76/USDOE_FE_Hydrogen_Strategy_July2020.pdf.
69California Air Resources Board, “California Greenhouse Gas Emissions for 2000 to 2018, Trends of Emissions and Other Indicators,” p. 5,
2020, available at: https:/Mw3.arb.ca.gov/cc/inventory/pubs/reports/2000_2018/ghg_inventory_trends_00-18.pdf.
7oUniversity of California Institute of Transportation Studies, “Driving California's Transportation Emissions to Zero,” p. 12, April 2021, available
at: https:/fescholarship.org/uc/item/3np3p2t0.
71Hydrogen Council, “Path to Hydrogen Competitiveness: a Cost Perspective,” p. 35, January 2020, available at: https:/hydrogencouncil.
com/wp-content/uploads/2020/01/Path-to-Hydrogen-Competitiveness_Full-Study-1.pdf.
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Additionally, more users relying on clean fuels for decarbonization will result in overall increased
demand for those fuels. Therefore, the investment needed to catalyze and grow the market to
produce clean fuels — e.g., investment in carbon sequestration and electrolysis — could scale more
rapidly in a High Carbon Sequestration or High Clean Fuels where there are assumed to be more
fuels consumers in 2050, as compared to a Resilient Electrification case, where it is presumed that
energy consumers can electrify.

Because costs of a clean fuels network are more widely shared with high modeled demand, there is
potential for increased investment to rapidly scale clean fuels. Consequently, the High Clean Fuels
and High Carbon Sequestration scenarios are rated as green in the evaluation matrix above (Ex. 3.1),
with the Resilient Electrification scenario rated as yellow specifically for the hard-to-abate sectors.

3.3 Customer conversion challenges

As decarbonization progresses, large scale energy transitions will likely require changes to many
customers’ homes and businesses — such as enhanced insulation, more energy efficient appliances,
and fuel-switching from natural gas appliances to electric and/or hydrogen equipment. Some of
these changes could be driven by customer choice, to technologies that are more cost effective, or
that better support their lifestyle or business. Some of these changes will be driven by policy —local,
state, or federal, accompanied by conversion costs.

Customer conversion challenges present prospective disruptions that could be experienced in
homesor businessestoalign theiron-premise appliancesand equipmentto operate onthe available
energy sources for their particular premise. For example, this could include industrial customers
switching to hydrogen-fueled processes (such as in the High Clean Fuels scenario), or installing
carbon capture technologies (such as in the High Carbon Sequestration scenario), or necessary
upgrades in homes and businesses to accommodate higher electric load (such as in the Resilient
Electrification scenario). Managing this conversion is one of the most substantial implementation
challenges associated with decarbonizing California's economy.

The Resilient Electrification scenario assumes levels of electrification that may result in higher
customer conversion challenges, as 100% of residential and commercial appliance and equipment
sales are assumed to be electric by 2035, compared to 50% in the High Clean Fuels and High Carbon
Sequestration scenarios. While some customers may be able to convert to full electric, achieving
100% electric sales by 2035 will entail transitioning all buildings with the requisite electric supply and
distribution capabilities. Achieving full customer conversions at such scale would require potentially
complicated interventions, customer interruptions, and investment on the customer premise at
unprecedented levels. For example, 100% electric sales by 2035 would require significant upgrades;,
in Mmany instances, beyond simply upgrading to a heat pump. This is likely to include upgrading the
distribution panel and the main switchboard (including some secondary components), as well as
possibly working with the electric utility to upgrade the service connection.
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Some installed existing HVAC systems are considerably more complicated and may even require a full
internal retrofit of the circulation system requiring tenants to vacate the premise during portions of
the upgrade. Residential systems can require upgrading the electric service panel (which may already
be upgraded in some instances to handle EV charging). Some customers also may prefer one specific
energy delivery source (e.g., gas for home cooking) over other energy sources. The process by which
full electrification would occur such that a gas system is no longer used or needed in a specific area
is unclear. Without targeted electrification of all end-uses of all customers in one area (which might
require retiring appliances that are not yet ready to be replaced before end of life), the gaseous fuel
distribution system would still likely be needed to support that specific area until its full electrification
is complete. Where possible, customer costs for electrification were estimated and included in the
analysis discussed in Section 4.5 on Affordability.

Similarly, and even more challenging, in the No Fuels Network scenario, given that the entire fuels
network would be decommissioned, all customers — including residential, commercial and industrial
-- would need to convert all appliances and equipment to electricity or truck in fuel, and would have
no flexibility to use a piped mixed clean fuel as an alternative or back-up (as could still happen in
the Resilient Electrification scenario). For these and other reasons, 100% electrification is therefore
expressed in this analysis to be the most challenging. In comparison, the other scenarios which assume
partial electrification (of 50% by 2035) provide greater flexibility and are therefore more manageable
presuming electrification efforts could potentially focus on customers that are most feasible to electrify.

The High Clean Fuels scenario assumes that currently available customer appliances can tolerate a 20%
blend of hydrogen. This assumption is informed by global literature review, although continued studies
are ongoing in this area and need to be completed to maintain the safety and reliability of appliances.
A balance of clean fuels replacing existing natural gas combined with electrification solutions could
prove easier to implement on the customer premise as compared to full electrification.
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3.4 Technical maturity

Alltechnologiesconsidered inthe decarbonization scenarios modeling are either currently in development
or have been deployed, though some are at more nascent stages. To appropriately compare the scenarios,
it is important to consider which scenarios rely more heavily on technologies that are less developed, and
therefore have greater uncertainty around their long-term viability and/or their long-term costs.

The implications of varying degrees of technical maturity are three-fold. First, the costs and performance
of these technologies should be monitored to continuously refine the assumptions that inform
decarbonization pathways. Second, given uncertainty of evolving technologies, it is important to pursue
pathways that provide more technology options to enable long-term optionality to de-risk the route to
decarbonization. Third, investmentsin nascent technologies could help accelerate market transformation.
The High Clean Fuels scenario relies upon hydrogen blending in pipelines, which shows promise across
many demonstrations in other jurisdictions on similar pipeline materials.

The High Clean Fuels scenario presumes that 20% blending by volume can be achieved in the existing
California infrastructure with relatively low additional investment required to accommodate and that
hydrogen can be extracted from blended pipelines with sufficient purity to serve dedicated end-uses
(e.g. refueling stations). This level of hydrogen blending in natural gas pipelines has not been tested
directly in California’s infrastructure. Research suggests that up to 20% blending of hydrogen generally
can be blended into the gas distribution system without significant risk72, though the cost required to
safely blend hydrogen through the California gas system is still uncertain. The High Clean Fuels scenario
also relies upon a large scale-up and cost-down of renewably powered electrolysis. Recent scaleup and
funding commitments, including the European Union initiative to deploy 40 gigawatts of electrolyzer
capacity by 2030, bode well for prospective scaleup.”® While all modeled scenarios rely on electrolysis to
some extent, the High Clean Fuels scenario involves the greatest ramp up of electrolysis.

Even more challenging, the No Fuels Network scenario assumes no gas-fired and thermal generation,
and therefore, in the decarbonization modeling, relies on long-duration battery storage to meet system
needs after multi-day events with low renewable generation. While battery storage technologies to
meet these long-duration requirements are in development, they are in early stages and have yet to be
demonstrated at even pilot scale.”* Because the No Fuels Network” scenario relies on unknown or yet
proven resources to provide electric system reliability, it is rated and presented as the most challenging
case when it comes to technical maturity.

Finally, the Resilient Electrification and the High Carbon Sequestration scenarios have a more favorable
rating on technical maturity, as the uncertainty around their feasibility is smaller. Increased electrification
in urban areas and installation of fuel cells at large scale, although technically challenging, are better
known and understood technologies, notwithstanding uncertainties for scaling electrification to 100% of
buildings by 2035. Carbon capture and sequestration are less uncertain technologies having been in use
for industrial purposes, although they still have inherent technological risk and ultimate cost is uncertain
in a California-specific context.

72United Kingdom Health and Safety Executive, “RR1047 Injecting hydrogen into the gas network - a literature search,” p. v, 2015, available

at: https/AMww.hse gov.ukfresearch/rrpdf/ir1047.pdf; see also Gas Technology Institute, “Review Studies of Hydrogen Use in Natural Gas

Distribution Systems,” p. 1, December 2010, available at: https;/Aww.nrel gov/docs/fy130sti/51995.pdf (Appendix A to Melainaet al, “Blending
Hydrogen into Natural Gas Pipeline Networks: A Review of Key Issues,” March 2013)

73Electrolyzer cost curves in “High clean fuels” scenario are in line with the European Commission’s Advanced System Studies for Energy
Transition (“ASSET") Project; see Capros et al, “Technology pathways in decarbonisation scenario,” July 2018, available at: https:/ec.europa.eu/
energy/sitesiener/files/documents/2018_06_27_technology_pathways_-_finalreportmain2.pdf.

74Tuttman, M. and Litzelman, S, “Why Long-Duration Energy Storage Matters,” ARPA-E, April 01,2020, available at: https/arpa-eenergygov/ 40
news-and-media/blog-postsivhy-long-duration-energy-storage-matters.
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3.5 Affordability

The economy-wide modeling of California decarbonization, coupled with an assessment of the clean
fuels infrastructure investment needs, projects that a clean fuels network is a part of the most affordable
(least cost) scenarios to help achieve full carbon neutrality while enabling system resiliency, decarbonizing
hard-to-abate sectors, and preserving optionality along California’'s path to decarbonization. Exhibit 3.3
shows a comparison across scenarios of the net present value of total California costs from 2020 to 2050,
incremental to a reference case representing business as usual.”>

Based on this analysis, the three most plausible scenarios that incorporate a clean fuels network are more
affordable than the No Fuels Network scenario and therefore offer more affordable (and achievable) ways
to enable California decarbonization and provide resiliency. Thermal generation and clean molecules are
the lowest-cost approach for backing up the high-renewables system. Without a clean fuels network,
a significantly larger buildout of renewables and storage is needed. Alternative forms of long duration
storage would need to be scaled up from a nascent level and would need to reach low price targets to
avoid a high cost burden.”é

While considerable investment is needed to achieve full decarbonization, in all scenarios it is partially
offset by reductions in spending on traditional fuels, including petroleum products and traditional natural
gas. Based on this analysis, the reduced traditional fuel spending could amount to more than $600B in
NPV from 2020 to 2050. If ramped down cost effectively and safely, this reduction in spend could help
fund investments in clean technologies and fuels, supporting a more affordable energy transition.

It should be noted that across the reference case and all scenarios modeled, the total net cost estimates
are uncertain given variations in actual technology costs from forecasts and given unknowns around
implementation and adoption. Total costs are based on cost projections over a 30-year timeframe, with
assumptions around nascent technologies, customer behaviors, global fuel production and demand, etc.
Although they must be considered with these uncertainties in mind and alongside other key criteria, total
projected system costs still are an informative and critical consideration.

System costs are modeled through 2050. Beyond 2050, uncertainty continues to increase and the relative
costs across scenarios could change. For example, annual savings associated with reduced traditional
consumption and with reduced maintenance and sustaining capital investments resulting from gas
infrastructure decommissioning will likely be ongoing beyond 2050. Additionally, beyond 2050 new
capital investments will be needed to replace assets as they reach the end of their useful life; the future
technology cost curves and real lifetimes will influence the cost to replace. Customer choices and behaviors
that influence demand, such as vehicle miles travelled and building efficiency, will continually evolve.
Regularly evaluating these and other critical trends over time can help maintain a long-term outlook on
relative costs across pathways.

75The reference (business as usual) case represents a baseline of California total energy system spend, in a scenario where the state does not
meet its decarbonization targets. This modeling suggests the 30-year present value of the reference case is ~$2.6T. The net present value across
decarbonization scenarios is incremental to that reference value; it represents the additional costs incurred to fully decarbonize the system (eg,
renewables, storage, clean fuels, etc.) and the related savings (e.g. reduced spend on traditional fuels).

76Sepulveda et al, “The design space for long-duration energy storage in decarbonized power systems,” 6 Nature Energy 506 (2021), available at:

https;/Mww.nature.com/articles/s41560-021-00796-8.pdf? proof=t.
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Decarbonizing the system without the fuels network is significantly more expensive compared to
alternative pathways. The other three scenarios with varying focus on different decarbonization
levers — Resilient Electrification, High Clean Fuels, and Carbon Sequestration -- all fall within a similar
range of costs, all lower than the No Fuels Network scenario.”?

Exhibit 3.4 Net present value of costs incremental to reference case by scenario, 2020 - 205078

Net Present Value of Total California Energy System Cost,
Incremental to Reference Case (2020-2050, $B)

$290

In conclusion, the scenarios modeling coupled with an assessment of the investment required in
a clean fuels network shows that a range of distinct energy infrastructure end-states could enable
California to meet its decarbonization goals reliably. The analysis indicates that a clean fuels system
with a blend of hydrogen, biogas, and traditional natural gas offset by CCUS, can enable reliable
and resilient decarbonization, decarbonize hard-to-abate sectors, and reduce overall cost while
preserving optionality of the energy transition.

The extent to which different decarbonization levers are applied varies across scenarios; the
implications for the total system and for the supporting fuels infrastructure are explored in other
sections.

78Cost estimates do not factor in the relative resiliency value, such as societal costs incurred due to outages from a system unable to withstand
unexpected or extreme weather events, which costs would be greatest in the No Fuels Network scenario.
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A clean fuels network assists in the production, transmission, distribution, consumption, and storage
of clean fuels including hydrogen, biogas, synthetic natural gas, biofuels and synthetic fuels (defined in
Section 1). Additionally, because direct decarbonization of traditional fuels involves carbon capture, this
network also assists with the secure transport and sequestration or utilization of carbon dioxide.

Developing a clean fuels network will require a shift from transporting pure fossil-based methane today
to a system that will need to be able to transport new clean fuels and enable carbon management.
Some of those fuels (such as biogas and syngas) are “drop-in fuels” requiring no change in the current
infrastructure to support their transport. Transporting hydrogen can take significant advantage of
leveraging the existing system but will also require new investments to achieve hydrogen readiness,
adequate hydrogen storage, and delivery of significant hydrogen volumes to new use cases (e.g., heavy-
duty, long-haul vehicles).

4.1 A Potential clean fuels network in Southern California

The scenario modeling demonstrates that prospective pathways rely on a diverse blend of fuels including
hydrogen, biogas, and traditional natural gas with carbon management. All viable scenarios reach net-
zero and require investments in both new and existing infrastructure to deliver clean fuels to industry,
transportation, thermal generation and other sectors as well as manage carbon.

A clean fuels network in Southern California that meets the needs of the viable scenarios could be
composed of several key elements (Exhibit 4.1):

A clean fuels transmission backbone system serving thermal generators, trucking routes, and
connecting industrial hydrogen demand with hydrogen supply. This backbone system will likely
require coordination across states as well. This network could potentially link the important industrial
hubs of Los Angeles all the way to Houston connecting through the renewable-rich states of Arizona
and New Mexico. In the case of substantial hydrogen volumes, multiple natural gas transmission
pipelines would need to either blend hydrogen alongside natural gas or be retrofitted for hydrogen
transport. Parallel pipelines, such as those found in southeastern California, would facilitate this
retrofit process, similar to Europe where hydrogen pipeline retrofits will generally occur where
parallel pipelines exist. The parallel pipelines in southeastern California are located near two other key
facets of the clean fuels network: (1) renewable energy resources, unlocking a potential interconnect
opportunity with green hydrogen production, and (2) the I-10 Freeway and trucking corridor, where
hydrogen refueling stations could be built.

CO2 could need to be captured, transported, and sequestered from industrial clusters such as
those in San Bernardino County and Kern County. In the instance of significant carbbon capture and
utilization or sequestration, CO2 pipelines would likely be needed to transport the quantities of CO2
to sequestration or utilization sites.
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Inscenarioswhere hydrogen concentrationinthe pipelinesacrossthestatefarexceedsthetechnical
blend limits, hydrogen could be concentrated into one region to create a “hydrogen hub”. Compared
to several other regions that were considered for this hydrogen hub, the Los Angeles Basin is a
highly attractive candidate due to its high natural gas consumption, potential for industrial offtake
(e.g., ports, airports, refineries, logistics centers, etc.), and proximity to renewable energy resources.
By concentrating hydrogen adoption in one region, the remainder of the gas transmission and
distribution system could undergo minimal retrofitting given blending thresholds in other parts of
the system would not be exceeded. Hydrogen hubs could also deliver hydrogen via fuel cells that
provide baseload power to electrified appliances. This could potentially result in higher end-use
electrification: clean molecules are delivered to fuel cells, converted to clean electrons that then
power homes and buildings.

Other critical elements include:

* Hydrogen refueling stations potentially placed along key transit corridors to provide clean fuels
to long-haul trucks supported by hydrogen pipelines or on-site hydrogen production.

* Steam methane reformers (SMRs) and electrolyzers to produce hydrogen.

* Fuel cells and fuel-flexible distributed generation powered by today's natural gas system and
transitioned overtimeto befueled byacleanfuels network—whether biogas, hydrogen, or traditional
natural gas offset by CCUS and deployed especially in high wildfire risk areas so customers have
the back-up power they need in case of electric outage.

Exhibit 4.1. lllustrative Vision of a Potential Clean Fuels Network in Southern California
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4.2 Clean fuels use cases

Clean fuels such as biogas (also frequently referred to as Renewable Natural Gas or RNG), hydrogen,
and traditional gas supported by carbon capture can serve a number of different use cases in
support of achieving California's carbon neutral goals:

Industry

The industrial sector accounts for approximately 21% of California’s current emissions??, with

fuels used for both heating needs and as chemical feedstocks. Carbon-neutral hydrogen, biogas,

and CCUS®° are likely to play a key role in decarbonizing the industrial sector as discussed in

the scenario analysis in subsequent sections.
* Fuelsfor heating needs: Industrial heat applicationsare usually categorized according tothe
process temperature: very high-grade applications (above 1,000°C), high-grade applications
(400 to 1000°C), medium-grade applications (100 to 400°C), and low-grade applications
(less than 100°C).81  Many industrial heating needs today are powered by traditional fuel
combustion. The high-grade heating category includes the iron, steel, chemicals, and
petrochemicals industries, and is where hydrogen has the most promising application. To
remain viable and competitive in a decarbonized future, industrial customers with high
temperature heat demands are likely to need access to a reliable, low-cost decarbonized
fuel. Replacing traditional fuels with carbon neutral hydrogen as a source of high-grade
heat could be a cost-effective option. Some industries could retrofit gas-fired furnaces to
run on hydrogen, while others could combine hydrogen with biogas or traditional natural
gas offset by CCUS.
* Fuels as feedstock: Today, hydrogen is predominantly used in industry as a feedstock. In
the US, more than 95% of hydrogen is directly used in the industrial processes of oil refining,
ammonia production, methanol and other chemicals production.82 Hydrogen used as a
feedstock in these industrial applications will need to transition to net-zero-carbon in order
to meet California’s decarbonization goals. This transition could involve producing hydrogen
from biomass, using SMR plants with carbon capture, or expanding hydrogen production
through electrolysis powered by renewable energy.

Transportation
Approximately 40% of total greenhouse gas emissions in California today come from the
transportation sector —the largest single emissions contributor. The light-duty vehicle industry
has started to shift towards zero emissions vehicles, currently dominated by battery EVs (BEVs)
and complemented by hydrogen fuel cell electric vehicles (FCEVs). Other segments of the
transport sector - including heavy-duty vehicles, aviation, and shipping - are more challenging
to decarbonize.
* Long-haul, heavy-duty transportation requires significant range while towing heavy loads
which may favor the higher energy densities and faster refueling times of FCEV, resulting
in significant hydrogen demand. These vehicles will also cross state-lines and will therefore
require infrastructure in neighboring states as well.

79California Air Resources Board, “California Greenhouse Gas Emissions for 2000 to 2019, Trends of Emissions and Other Indicators,” p. 18, July 2021,
available at: https:/Mw3.arb.cagov/cc/inventory/pubs/reports/2000_2019/ghg_inventory_trends_00-19.pdf.

8peridas, G., “Permitting Carbon Capture & Storage Projects in California,” Lawrence Livermore National Laboratory (LLNL-TR-817425), February
20271, available at: https;/AMww-gs.linlgov/content/assets/docs/energy/CA_CCS_PermittingReport.pdf.

81McKinsey & Company, “Plugging in: What electrification can do for industry,” May 2020, available at: https,/AMww.mckinsey.com/industries/electric-
power-and-natural-gas/our-insights/plugging-in-what-electrification-can-do-for-industry.

82S Department of Energy, Office of Fossil Energy, “Hydrogen Strategy: Enabling a Low Carbon Economy,” July 2020, available at:
https./Mww.energy.govsites/orod/files/2020/07/f76/USDOE_FE_Hydrogen_Strategy.July2020.pdf. 45
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* Shipping and aviation: these sectors have the most significant direct electrification
challenges but have avariety of clean fuel options. Drop-in fuels (e.g., biofuels) are alternatives
for fossil-derived fuels to serve these sectors. As “drop-in" fuels, they require no change
in infrastructure or in vehicle make-up. Drop-in fuels can come from a variety of carbon
feedstocks based on either organic material, such as vegetable oil, or captured CO2. Among
the possible pathways to produce these alternative fuels, all require hydrogen as a primary
feedstock to be combined with a carbon source, in the case of synthetic hydrocarbons, or
nitrogen, in the case of ammonia. In both cases, hydrogen can contribute to lowering the
carbon emissions of aviation and shipping.

* Light-duty vehicle sector: both BEVs and FCEVs could be needed to address different use
cases.

Thermal Generation

As discussed in previous sections, thermal generation will be important to provide reliability,
resiliency, and resource adequacy in a future decarbonized California to support weather-
dependent intermittent renewable resources and fluctuations in demand. The key value
these plants will ultimately provide is focused on the capacity backup they deliver to support
different types of reliability events (e.g., multi-day periods where renewable production
is significantly lower than demand). Thermal generation could be supported by a range of
fuels including biogas, traditional natural gas supported by CCUS and hydrogen which could
be used in thermal generation plants. The Los Angeles 100% Renewable Energy Study by
LADWP highlights the need for “renewably fueled combustion turbines” in the LA Basin.83
Those renewably fueled combustion turbines are built primarily to support reliability of the
power system and provide capacity backup for times with low renewable output for multiple
days. Having in-state and in-market generation reduces the risks associated with relying
solely on transmission lines to bring wind and solar energy to the Los Angeles area given
natural disaster risks (e.g., fire, earthquakes) and would allow the state to reduce expensive
transmission upgrades. Additionally, the Los Angeles 100% Renewable Energy Study critically
highlights the role renewably fueled generators can play in supporting local resource adequacy
by providing multi-day load balancing support particularly during periods with low wind and
solar resource availability. Resource adequacy helps ensure that utilities like LADWP have
adeqguate generation supply that is at the right location and adequate availability so that even
during a transmission or generation outage there is adequate backup capacity — optimally, this
spare capacity is located “locally” to provide backup to transmission related outages. The LAI00O
study concluded that “Maintaining sufficient in-basin firm capacity resources allows the future
systems to continue uninterrupted operation during infrequent but impactful long-duration
transmission outages.”84

83Cochran et al, “LAIOO: The Los Angeles 100% Renewable Energy Study,” National Renewable Energy Laboratory (NREL/TP-6A20-79444), p. 29,
March 2021, available at: https;/Mww.nrel.gov/docs/fy2losti/79444-ES pdf. Renewable fuels include biofuels and green hydrogen.
%|d. at p. 34.
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Decarbonizing residential and commercial buildings: Today, SoCalGas customers
overwhelmingly use natural gas from the pipeline network for heating and cooking needs in
their households and businesses. Biogas, carbon-neutral hydrogen, and even traditional natural
gas coupled with direct air capture (DAC) elsewhere could enable resilient decarbonization of
the broader building sector while continuing to use the existing gas infrastructure. In addition
to clean fuel replacement, electrification of end-uses will play a role. It is expected that end-
uses such as space and water heating in buildings will be electrified; at this point, the feasibility
and costs of full electrification and decommissioning are still being examined. Collaboration
to assess the benefits of each solution as well as ways to enhance the local reliability and
resiliency with substation-level clean fuel backup can create better solutions for customers.
Electrification and clean fuels can work in concert to drive decarbonization, provide resiliency,
and minimize cost impacts (e.g., lower transmission and distribution electric infrastructure
investment by using fuel appliances during times of peak electric demand).

Fuel cell resiliency support: As the reverse reaction of electrolysis, fuel cells convert hydrogen
and oxygen into electricity and water. Some of them can run on pure hydrogen as a feedstock,
although most of those commercially available today first reformm methane —including synthetic
or renewable methane - into hydrogen. Fuel cells that run on hydrogen can be particularly
usefulinacleanfuels networkwhere hydrogen, rather than being disseminated and combusted
in individual buildings, is sent to fuel cells in electric substations for decentralized electricity
production, providing back-up power in case of an electric transmission failure.

Exhibit 4.2 High Clean Fuels: Modeled Demand by Fuel
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4.3 Producing and transporting biogas

Biogas supply
Biogas can be produced from different feedstocks:

Waste gases — gas emitted from landfills, wastewater treatment plants, and dairy farms. Waste
gases are already in the form of methane, and thus require only cleaning to be ready for pipeline
injection. The California legislature, through enactment of SB 1440 (Hueso 2018), expressed and
codified the critical role biogas plays in mitigating methane emissions from California’s waste
streams. As noted by the CPUC Energy Division staff, “CARB’'s SLCP Reduction Strategy" notes
that a significant amount of GHG emissions come from waste streams and an optimal way to
reduce emissions from waste streams is to capture them. Those captured emissions, in the form
of biomethane or Bio-SNG, become a pipeline injectable gas interchangeable with traditional
natural gas. This Staff Proposal marks a substantialand important next step toward decarbonizing
waste streams, an overlooked and underestimated source of carbon emissions and fuel that will
be an essential component in helping California meet its climate goals moving forward.8>

Wet biomass — algae or crop residue is a relatively inefficient feedstock to gasify due to high
water content. Wet biomass can more efficiently be turned into biogas via anaerobic digestion.

Dry biomass — forest residue, which is typically gasified and the syngas mixture is then used
to make liquid fuels through the Fischer-Tropsch process. Because biofuels are overall more
valuable than biogas, and the scale and capital required for biomass gasification is high, it is
usually more economic to use dry biomass as a feedstock for biofuels, as opposed to biogas.

The decarbonization scenarios modeling considers the US-wide supply of biomass and biogas, based
respectively on the DOE's Billion Ton Study®¢ and the American Gas Foundation’'s study “Renewable
Sources of Natural Gas."87 The potential supply of biogas is likely such that it will form a part of a
larger mix of clean fuels necessary to support the decarbonization of California’s gas grid. It is likely
that other states will also demand biogas and biomass; thus the decarbonization scenarios modeling
assumed that all US states meet the same decarbonization targets as California.

Biogas Transport

Biogas requires no changes to gas delivery infrastructure or customer end-uses given the same
molecule properties as traditional methane. It is already used today to reduce carbon emissions not
only from the gas system but from mobile sources which have historically relied on the liquid fuels
system (e.g., gasoline and diesel).

85California Public Utilities Commission, Energy Division, “R13-02-008 Phase 4A Staff Proposal (DRAFT),” p. 56, June 2021, available at:
https:/docs.cpuc.cagov/PublishedDocs/Efile/GO00/M386/K579/386579735.PDF.

86Department of Energy, “2016 Billion-Ton Report: Advancing Domestic Resources for a Thriving Bioeconomy,” July 2016, available at:
https./mww.energy.gov/sites/default/files/2016/12/f34/2016_billion_ton_report_12.216_0.pdf.

87American Gas Foundation, ICF, “Renewable Sources of Natural Gas: Supply And Emissions Reduction Assessment”, December 2019,

available at: https:/mww.gasfoundation.orgAvp-content/uploads/2019/12/AGF-2019-RNG-Study-Full-Report-FINAL-12-18-19.pdf. 48



m WHAT A CLEAN FUELS @
SoCalGas. NETWORK WOULD ENTAIL

4.4 Producing and transporting carbon-neutral hydrogen

Both new and existing infrastructure is needed to produce and deliver carbon-neutral hydrogen to
industry, transportation, and other sectors. Across the modeled scenarios, demand for and supply of
hydrogen are modeled to increase to 100 - 235 TBtu by 2035 and 350 — 780 TBtu by 2050 (Exhibit 4.3).

Exhibit 4.3: California demand for carbon-neutral hydrogen

California annual demand for carbon-netural hydrogen, TBtu, 2050

Pipeline blending*
Industrial H2 Boiler
Power to Gas
B Power to Liquid
Other
B Bulk chemicals
B Heavy-duty transportation
M iron/steel
M Light-duty transportation

Medium-duty transportation & transit buses
Generation

1. Hydrogen modeled as a "pipeline blending" end-use could be blended throughout they
system to all end-users, or could be delivered via dedicated pipelines to specific end-uses like
industrial customers.

Hydrogen supply

SMR: Steam methane reformation (SMR) produces the vast majority of hydrogen in California
today and is a fossil fuel-intensive process with carbon emissions. SMR-based hydrogen can have
a lower carbon footprint when coupled with CCUS, producing what is often referred to as “blue”
hydrogen.88 For it to be carbon-neutral, this blue hydrogen would have to be produced from
methane that is free from fugitive emissions along the value chain. Given that SMR capacity is
already built out in California today and the technology is mature and proven to be viable, SMR
will likely play a role in the ramp up of hydrogen production across California.

s8Department of Energy, Office of Energy Efficiency and Renewable Energy, “Hydrogen Production: Natural Gas Reforming,” available at: https:/

www.energy.govieere/fuelcells/nydrogen-production-natural-gas-reforming.
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Electrolysis: Over time, renewably powered electrolysis, often referred to as “green” hydrogen,
becomes an increasingly important contributor to carbon-neutral hydrogen supply. Electrolytic
hydrogen is expected to come down the cost curve - especially in this decade- driven both by
forecasted reductions in electrolyzer capex and by very low marginal cost of electricity from
increasing renewables. Assuming electrolyzers have access to wholesale electric rates or are
directly co-located with by renewables, low-cost hydrogen —reaching values below approximately
$2/kg - could be produced &2

Additionally, the results of the decarbonization scenarios modeling demonstrate that electrolysis
could become an important resource for integration of renewables into the electric system.
Electrolysis is able to quickly ramp up and down to meet electric system needs — consuming
electricity when supply is high and demand is low, and thus reducing curtailment, and shutting
down when demand increases from less flexible end-uses.?° If operated in a system-optimized
way, electrolyzers'value as aflexible load issignificant;as a result, least-cost optimization modeling
selects an increasing proportion of hydrogen to be produced from electrolysis over time.

Other hydrogen supply technologies: More recent technologies could play an important role in
carbon-neutral hydrogen production including: (1) Bioenergy with carbon capture and storage
(BECCS) wherein biomass is converted into hydrogen with the resulting carbon emissions
captured and stored, potentially resulting in net negative carbon; (2) Methane pyrolysis: a high-
temperature process through which methane is converted into hydrogen and solid carbon; and
(3) Autothermal reforming (ATR): ATR converts traditional natural gas to syngas, a combination of
hydrogen and carbon monoxide, which canthen be separated to produce pure hydrogen.®! Given
the recent scaling up of hydrogen, the scale of innovation has been dramatically accelerating
with many new approaches and technologies to produce hydrogen on the horizon. Monitoring
technical developments for these and other clean fuel technologies to continuously refine the
assumptions that can inform California’'s path to decarbonization will be important.

Hydrogen transportation and storage infrastructure

Hydrogen transportation has an advantage of being able to use existing infrastructure by either
blending in hydrogen alongside natural gas or potentially retrofitting existing infrastructure to carry
hydrogen. Blending could be a potential solution where the percentage of volume of hydrogen
needing to be transported alongside methane remains relatively low. Where higher concentrations
of hydrogen are needed, delivery infrastructure will either need full retrofits or new infrastructure.
Additionally, new delivery infrastructure could be needed to deliver hydrogen at significant volumes
to industrial customers and long-haul trucking refueling stations where adequate pipeline capacity
does not exist today, or if separation technologies cannot produce pure enough hydrogen for
dedicated end-uses.

89Bloomberg New Energy Finance, “Hydrogen Economy Outlook,” p. 4, March 2020, available at:
https:/data.bloomberglp.com/professional/sites/24/BNEF-Hydrogen-Economy-Outlook-Key-Messages-30-Mar-2020.pdf.
Plnternational Renewable Energy Agency, “Renewable Power-to-Hydrogen: Innovation Landscape Brief,” 2019, available at:
https./Mmww.irena.org/-imedia/Files/IRENA/Agency/Publication/2019/Sep/IRENA_Power-to-Hydrogen_Innovation_2019.pdf.
9IAIr Liquide, “Autothermal Reforming (ATR) - Syngas Generation,” 2021, available at:

https./Mww.engineering-airliquide.com/autothermal-reforming-atr-syngas-generation.
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Blending: Hydrogen can leverage the current natural gas system through blending hydrogen
alongside natural gasin existing gas transmission and delivery infrastructure. Significant research and
pilots are underway across the industry to determine the level of hydrogen blending that can safely
occur within different components of current natural gas transmission and delivery infrastructure:

National Renewables Energy Laboratory (NREL)°2 and other gas and transmission and delivery
infrastructure studies have indicated that softer steel transmission pipelines could potentially
tolerate 20% hydrogen blending (by volume) whereas plastic distribution pipelines have relatively
high blending tolerances.

In Germany, a technical standard sets the hydrogen blending limit at 10% by volume; however,
several trials have tested higher admixture rates.®3

Italy's Snam successfully completed a trial in December 2019 carrying 10% hydrogen via
transmission pipelines to two industrial customers; the utility is assessing the condition of its
grid in order to blend hydrogen more broadly.?4

In Australia, a government-endorsed study found that 10% hydrogen by volume could be blended
with no modifications to pipelines or appliances. Australian Gas Infrastructure Group plans to
blend 5% hydrogen into the gas supply of 700 homes.?s

Based upon literature review and the latest pilot findings, the analysis tests the impact of different
pipelines blending tolerances ranging from 5-20%, with variation across the scenarios. Investment
requirements were estimated for required upgrades to other components of the gas transmission
and delivery system, like compressor stations.?¢ There are also technologies that could be needed to
manage the complexity of transporting blended hydrogen:

Blending stations: These facilities extract natural gas from a pipeline, mix it with hydrogen, and
inject the blended gas back into the pipeline. This process helps avoid uneven mixing and acute
pockets of hydrogen that could cause pipeline embrittlement.

Separation technology: Technologies such as pressure-swing adsorption (PSA), membranes, and
electrochemical hydrogen purification and compression (EHPC) can separate hydrogen from
natural gas. Pressure-swing adsorption is an established, widely used process in industry today,
although its large size and gas volume requirements do not necessarily make it the optimal
solution for all potential hydrogen end-users within California. The costs of membranes and
EHPC equipment are rapidly coming down the cost curve as deployment and testing ramps
up. Whether separation technologies can produce sufficiently pure hydrogen for dedicated end
uses, like FCEVs, has yet to be tested at scale.

92Melaina et al, “Blending Hydrogen into Natural Gas Pipeline Networks; A Review of Key Issues” National Renewable Energy Laboratory (NREL/
TP-5600-51995), March 2013, available at: https;/Aww.nrel.gov/docs/fy130osti/51995.pdf.

23Radowitz, B, “E.ON to convert natural gas pipeline to carry pure hydrogen,” Recharge News, November 2020, available at:
https./Mww.rechargenews.com/transition/e-on-to-convert-natural-gas-pipeline-to-carry-pure-hydrogen/2-1-910119.

24Jewkes, S, “Italy drafts guidelines for national hydrogen strategy, document shows,” Reuters, November 2020, available at:
https./mww.reuters.comy/article/us-italy-nydrogen-idUKKBN27W1VI.

95"Australia’'s Gas Infrastructure Owners Test Hydrogen Blending,” Journal of Petroleum Technology, February 2021, available at:
https./jpt.spe.org/australias-gas-infrastructure-owners-test-nydrogen-blending.

%Siemens Energy, “Hydrogen infrastructure — the pillar of energy transition: The practical conversion of long-distance gas networks to hydrogen
operation,” 2020, available at: https;//assetssiemens-energy.com/siemens/assets/api/uuid:3d4339dc-434e-4692-81a0-a55adbcaad2e/200915-
whitepaper-h2-infrastructure-en.pdf; HyGrid, “Flexible Hybrid Separation System for H2 Recovery from NG Grids,” August 2016; IEA Greenhouse
Gas R&D Programme, “Reduction of CO2 Emissions by Adding Hydrogen to Natural Gas” Report No. PH4/24, October 2003, available at:
https;/ieaghg.org/docs/General_Docs/Reports/Ph4-24%20Hydrogen%20in%20nat%20gas.pdf. 5
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With further research, testing, and innovation that is already underway there could be opportunities
to further increase the amount of hydrogen currently blended into the natural gas system which
would lower the overall costs of transporting and delivering hydrogen and further usage of existing
infrastructure. SoCalGas is testing and demonstrating the viability of hydrogen blending®’, and
is collaborating with California’'s other gas utilities, research institutions and the California Energy
Commission to develop a hydrogen blending standard for regulatory review.?® The research, testing,
and demonstration efforts that are currently under way will inform the viability assessment and cost
estimates of the scenarios in this analysis.

Exhibit 4.4 - Announced U.S. hydrogen pilot projects®?
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Pure hydrogen transmission and delivery

Given the challenges and potential limitations of retrofitting existing natural gas infrastructure and end-
uses to accommodate high hydrogen concentrations, it is likely that a dedicated hydrogen transportation
network is a more cost-effective means of delivering large volumes of hydrogen to dedicated end-uses,
such as industrial customers and transportation hubs. Accordingly, the hydrogen for pipeline blending
shown in Exhibit 4.3 in the High Carbbon Sequestration scenario was assumed to be delivered via dedicated
pipeline to specific parts of the gas network, rather than blended across the entire system.

27See, https;/newsroom.socalgas. com/press-release/socalgas-among-first-in-the-nation-to-test-hydrogen-blending-in-real-world.

98CPUC, “Joint Application of Southern California Gas Company (U 904 C), San Diego Gas & Electric Company (U 902 G), Pacific Gas and
Electric Company (U 39 C), and Southwest Gas Corporate (U 905 C) regarding hydrogen-related additions or revisions to the standard
renewable gas interconnection tariff” November 2020, available at: https/AMww.socalgas.comy/sites/default/files/2020-11/Utilities_Joint_
Application_Prelim_H2_Injection_Standard_11-20-20.pdf.

PAuthorized for republication and use by S&P Global Market Intelligence.
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Creating infrastructure capable of delivering pure hydrogen could still leverage existing infrastructure.
For example:

In the UK, the H21 project seeks to convert gas grids across the North of England (e.g., the city of
Leeds) to pure hydrogen between 2028 and 2035; this includes converting natural gas distribution
pipelines, appliances, and 3.7 million meter points for 100% hydrogen use.1°°

Utility E.ON has announced it will retrofit a natural gas pipeline to carry 100% hydrogen.1°01

However, where infrastructure does not exist today, or capacity is inadequate for delivery of pure
hydrogen, new infrastructure will need to be developed. To that end, SoCalGas can evaluate
investments in dedicated hydrogen pipelines; for example, in order to provide hydrogen to industrial
clusters. As the cost of hydrogen declines and demand increases, this initial dedicated hydrogen
infrastructure to industrial clusters could be built up to meet growing demand for decarbonized fuel
over time. This concept is described in greater detail in a later section.

There are two other options for delivering pure hydrogen outside of using pipeline infrastructure:
On-site hydrogen production: for relatively small volumes this could be feasible. At larger
volumes, siting constraints near areas of consumption (e.g., hydrogen refueling stations or power
plants) become considerable given the size of the electrolyzer, electric delivery infrastructure,
and hydrogen storage needs (e.g., a tank).

Hydrogen trucking: For shorter distances and low volumes of hydrogen, trucking may be an
economic transportation option. The results of the analysis supporting this work found that large
volumes of hydrogen exceed levels where hydrogen trucking would be cost-effective.

Hydrogen storage

With hydrogen produced from intermittent renewables, hydrogen storage becomes a needed
investment for a clean fuels system. The amount of hydrogen storage needed will be largely
dependent on the fluctuations in green hydrogen production and the amount of hydrogen needed
for grid reliability and local resource adequacy. Grid reliability and local resource adequacy will rise
in importance in a fully decarbonized California when low solar and wind energy production may
periodically occur for long periods of time. Hydrogen storage is a critical tool to address these needs.
Seasonal demand volatility for hydrogen may be less significant than what is experienced by the
natural gas system today, given that transportation demand is less seasonal.

There are several solutions for hydrogen storage including aboveground storage tanks, ammonia
storage, and salt caverns such as those found in Delta, Utah. SoCalGas’ underground storage facilities
are all depleted reservoirs. If hydrogen were blended and stored in these existing facilities, issues such
as biomethanation and hydrogen sulfide formation may arise, even at hydrogen concentrations less
than 10% by volume. However, if further research and development reduced those technical barriers,
existing underground gas storage facilities could provide a more cost-effective storage solution.
SoCalGas will also study other storage alternatives such as ammonia and hard rock caverns to better
understand a full spectrum of hydrogen storage options, capable of meeting needs of our customers
in a decarbonized future.

100421 “H21 North of England,” available at: https:;/h21.green/projects/h21-north-of-england/
101Radowitz, B, “E.ON to convert natural gas pipeline to carry pure hydrogen,” Recharge News, November 2020, available at:

https./Mww.rechargenews.com/transition/e-on-to-convert-natural-gas-pipeline-to-carry-pure-hydrogen/2-1-910119.
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4.5 Carbon management

All scenarios discussed herein reach net-zero carbon, relying to some degree on carbon management
through carbon capture and utilization or sequestration (Exhibit 4.3).

Carbon sources: Even in a fully decarbonized end-state, across all scenarios, CO2 continues to be emitted
from: (a) industry; (b) biofuels production; and (c) aviation. Additionally, in some of the scenarios modeled,
there is further CO2 emitted from (d) steam methane reformation; (e) remaining natural gas in buildings;
and (f) natural gas-powered thermal generation plants. The carbon can be captured more efficiently from
high CO2 concentration waste gases at large stationary carbon sources or from the ambient atmosphere
using direct air capture (DAC).

Carbon sinks: Carbon can be sequestered via permanent geologic storage in saline reservoirsor oiland gas
reservoirs. While most carbon sequestration today occurs in the process of enhanced oil recovery (EOR),
long-term carbon sequestration in saline aquifers or oil and gas reservoirs would be necessary in high
sequestration pathways. Research shows that the potential for saline aquifer sequestration in California is
significant and likely adequate to meet the levels of carbon sequestration needed in California.e>

Different saline aquifers have different potential injection rates and associated costs of injection. This
analysis assumes a “supply curve” of carbon sequestration: initial, smaller volumes of carbon can be
sequestered at relatively lower cost; as volumes of sequestered carbon increase, higher-cost sequestration
sites are needed.1o

Alternatively, carbon can be captured and used as a feedstock to produce carbon-neutral fuels via power-
to-liquids processes in combination with hydrogen. These fuels then enable decarbonization of the
transportation sector.

Beyond carbon sequestration and power-to liquids, emissions can be abated in two additional ways:

1 Products, like asphalt and plastics, use carbon as a feedstock. If this carbon comes from traditional
fuels, the emissions and capture of those emissions within the product nets to zero.-

2 Bunkering, as defined in this analysis, refers to the reduction of emissions from parts of the economy
that otherwise would not be required to reduce emissions under the California Air Resource’s Board
most recent emissions inventory. Today, aviation and shipping-related emissions are only accounted
for if they come from intra-state travel..>s These scenarios assume that over time, inter-state aviation
and shipping emissions will be regulated and required to decarbonize. Therefore, in the near
term, bunkering emissions from inter-state travel are relatively high. As the assumed potential for
bunkering declines over time, the remaining bunkering that occurs comes only from international
shipping and aviation.

102Stanford Energy Futures Initiative, “An Action Plan for Carbon Capture and Storage in California: Opportunities, Challenges, and Solutions,” p. 52,
October 2020, available at: https:/staticl.squarespace.com/static/58eci23chb3db2bd94e057628/t/5fda383062e28f00961c98db/1608136765723/EF|-
Stanford-CA-CCS-FULL-rev2-12.11.20.pdf.

103US Department of Energy, National Energy Technology Laboratory, Carbon Storage Program; NETL CO2 Saline Storage Cost Model; available at:
https./netldoe.govienergy-analysis/details?id=2403.

1040liveira et al, “Achieving negative emissions in plastics life cycles through the conversion of biomass feedstock,” 15 Biofuels, Bioprod. Bioref. 430,
March 2021.

105California Air Resources Board, “California Greenhouse Gas Emissions for 2000 to 2019, Trends of Emissions and Other Indicators,” p. 9, July 2021,
available at: https;/Mw3.arb.ca.govicc/inventory/pubs/reports/2000_2019/ghg_inventory._trends_00-19.pdf. 54
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Exhibit 4.5 Carbon management106

California annual carbon management, MMT, 2050
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A clean fuels network could also be used for carbon management linking sources of CO2 emissions
(thermal generation, industry, DAC) to consumers or sinks of CO2 (synthetic fuels production facilities
and storage sites) with investment as a catalyst to help accelerate regional decarbonization and create an
innovation engine to export new technologies. In addition, investing in the infrastructure to meet these
customers’' needs early on is key to helping maintain affordability and viability for these critical parts of the
California economy.

Carbon can be moved from sources to sinks in one of three ways:

1 ) CO2 pipelines: CO2 pipelines are likely most applicable to cost-effectively transport CO2 molecules
at scale over long distances. Additionally, pipelines are likely needed for emitters who cannot co-
locate with sequestration or utilization sites. When building new pipelines, high pressure allows for a
dense phase state and can reduce overall transport cost per ton CO2.1 It is likely that new pipelines
and associated infrastructure (compressors, pumps) to transport CO2 would need to be built, or,
alternatively, direct pipeline retrofits will transport CO2 at lower pressures and higher subsequent
operational cost.

2 | Co-location: Carbon emitters may in certain cases co-locate with carbon sequestration sites to
minimize costs associated with transporting carbon to its ultimate sink. For example, Direct Air
Capture facilities are likely to be developed directly proximate to sequestration sites to eliminate
carbon transportation costs, as well as proximate to high quality renewables to minimize energy costs.
Similarly, power-to-liquid facilities and other consumers of carbon could co-locate near emitters for
low-cost access to carbon or co-locate near high quality renewables for lower cost hydrogen, ideally
both.

3 | Carbon trucking: For shorter distances and very low volumes of carbon, trucking may be an economic
transportation option.

106As discussed above, note that the High Clean Fuels scenario did not allow carbon sequestration.
107Doctor et al,, “IPCC Special Report on Carbon Dioxide Capture and Storage, Chapter 4, Transport of CO2,” p.184, March 2018, available at: https:/
www.ipcc ch/site/assets/uploads/2018/03/srccs_chapter4-1.pdf
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4.6 California efforts underway to create a clean fuels network

In addition to the aforementioned conversion of the Intermountain Power Plant, the Request For
Information (RFI) recently issued by LADWP (August 5, 2021), and the studies commissioned by
the California Air Resources Board and the California Energy Commission, stakeholders across the
state have been laying the groundwork for California’s clean fuels network. Notably, LADWP has
stated its intent to convert many of its plants to be hydrogen-ready. Plants are expected for an
estimated 30% blend by 2025 with plans to fully convert several plants to be capable of handling
100% hydrogen by 2045.108

The state has a goal of 200 hydrogen stations by 2025, in addition to 250,000 electric vehicle
chargers. 192 As of October 1, 2021, there were 47 hydrogen stations available in California, with 80
additional stations in various degrees of development.11© Most of those stations are supplied by
trucks today given relatively low volumes compared to what would be required in a decarbonized
California, with one Shell station in Torrance supplied by a hydrogen pipeline.111 A broader network
of hydrogen pipelines could catalyze the expansion of hydrogen refueling stations.

SoCalGasiscollaborating with California’s other gas utilities and with research institutions to develop
a hydrogen blending standard for regulatory review. The research, testing, and demonstration
efforts that are currently underway inform the viability assessment and cost estimates of the
modeled scenarios.112 In December 2020, SoCalGas announced a partnership with HyET Hydrogen
to test EHPC technology for extracting hydrogen from a blended gas stream.113 Additionally,
SoCalGas expects to break ground on its H2 Hydrogen Home project in late 2021, as a state-of-the-
art demonstration of a hydrogen-powered house.14

On the biogas front, the California Department of Food and Agriculture (CDFA) sponsors a Dairy
Digester Research and Development Program (DDRDP), with funding coming from California
Climate Investments.t15 Entities that install dairy anaerobic digesters in California, thereby reducing
greenhouse gas emissions, can receive financial assistance for those investments. SoCalGas is a
stakeholder in the adoption of biogas, having committed to 5% RNG being delivered in its system
for core customers by 2022 and 20% RNG by 2030.116

108Tucker, C, “Transforming LA's Last Coal Plant to Help Reach 100% Renewable Energy,” available at:
http:/Avww.ladwpintake.com/the-future-of-ipp-is-green/.

109California Governor's Executive Order B-48-18, January 2018, available at: https;/Avww.ca.gov/archive/gov39/2018/01/26/governor-brown-takes-
action-to-increase-zero-emission-vehicles-fund-new-climate-investments/index.ntml

110California Fuel Cell Partnership (CAFCP), “By the Numbers — FCEV Sales, FCEB, & Hydrogen Station Data,” available at:
https:/cafcp.org/by_the_numbers.

H1PR Newswire, “Air Products Selected for Technology Upgrade at Shell Hydrogen Fueling Station in Torrance, California,” November 2016, available
at:https/Mww.prnewswire.com/news-releases/air-products-selected-for-technology-upgrade-at-shell-hydrogen-fueling-station-in-torrance-
california-300363279.nhtml.

112Modeling and analysis performed in this document relies upon assumptions currently available from broader literature, expert interviews, and
SoCalGas experts.

113PR Newswire, “SoCalGas to Test Technology that Could Transform Hydrogen Distribution and Enable Rapid Expansion of Hydrogen Fueling
Stations,” December 2020, available at: https;/Aww.prnewswire.com/news-releases/socalgas-to-test-technology-that-could-transform-hydrogen-
distribution-and-enable-rapid-expansion-of-hydrogen-fueling-stations-301194342 html.

114Sempra, “Hydrogen's Role in Clean Energy to Take the Spotlight in SoCalGas' ‘H2 Hydrogen Home,” December 2020, available at: https:;/sempra.
mediaroom.com/index php?s=19080&item=137866. The demonstration project includes natural gas blending for appliances.

115California Department of Food and Agriculture, Dairy Digester Research & Development Program, https;/Avww.cdfa.ca.gov/oefi/ddrdp/
11650CalGas, “Imagine the Possibilities,” p. 4, April 2019, available at: https;/Avwww.socalgas.com/sites/default/files/2020-02/VisionPaper_Executive_
Summary.pdf.
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SoCalGas is unequivocally supportive of electrification as one important implement for
decarbonizing. This analysis demonstrates the viability and need for a future clean fuels network,
as a complement to electrification, to allow California to achieve full decarbonization. A clean
fuels network provides multiple benefits, especially through the last 20% of emissions, and so that
the decarbonization transition is affordable, provides reliability and resiliency, reduces reliance on
nascent technologies, and helps mitigate potential customer conversion issues.

The value of clean fuels and a clean fuels network can be measured and evaluated in several
different ways. A clean fuels approach is projected by this analysis to save energy customers
between $45 billion and $75 billion over the course of the next 30 years in avoided costs, including
for infrastructure, operations and customer equipment, that would otherwise be needed without
a clean fuels network.117 Furthermore, the additional value of providing a clear pathway to address
hard-to-abate sectors and an affordable, proven path to resiliency is hard to measure in monetary
terms. This study did not attempt to put a monetary value on increased resiliency, nor did it quantify
the economic impact of industrial customers potentially having less access to a fuel pipeline for
processes that cannot be electrified.

The three most affordable, resilient, and technologically proven deep decarbonization pathways
require clean fuels and a supporting clean fuels network. The No Fuels System scenario also relies
more heavily upon unproven technologies such as multi-day storage solutions. In addition, clean
fuels will be required to reach full net-zero in hard-to-abate sectors such as industry with high
temperature heat processing that is unlikely to be cost effectively electrified.

Today, the existing natural gas infrastructure supports the reliability and affordability of California’s
energy system. In the future, clean fuels (e.g., hydrogen, biogas, carbon management) have the
potential to decarbonize up to a significant portion of California’s energy supply in a clean, resilient,
and affordable energy system.

Under the more cost-effective scenarios modeled, clean thermal generation (i.e., hydrogen
combustion, biogas combustion, methane combustion with carbon capture) is critical to maintain
the affordability and resilience of the electricity network in a net-zero future. A clean fuels network
to support clean thermal generation is the most economical solution modeled. All scenarios
studied highlighted a significant increase in renewable energy from ~30 GW today to ~225 - 300
GW of wind and solar in 2050. Our analysis also found that alternative sources of energy are needed
to meet demand in instances of multi-day ‘flexibility’ events where renewables cannot meet
demand because of a combination of peaking demand and lower renewable resources. Current
commercially proven battery storage solutions cannot presently meet the needs of those long-
duration flexibility events. Across the plausible scenarios modeled, roughly 35-50 GW (vs. 35 GW of
natural gas generation today) of thermal generation capacity is projected to be needed in California
to affordably support a reliable and resilient electric system.

117This study estimates California's economy-wide cost to produce, deliver, and consume energy from 2020-2050. Costs vary depending on the
demand side inputs and supply side assumptions and constraints applied to each scenario. Additional details can be found in the Appendix.
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A clean fuels network supports decarbonization and electrification. Clean fuels and a clean fuels
network fill several valuable roles in a decarbonized world:

Resiliency: Underground gas networks are less susceptible to fire risk, climate risk, and public
safety power shutoffs than the electric system in California. A clean fuels network can enable
critical resiliency by delivering clean fuels directly to customers and by enabling resiliency
in the electric network by providing clean fuels to distributed generation (e.g., fuel cells) in
wildfire risk areas or critical portions of the network, such as downtown Los Angeles, which is
particularly important in the high electrification scenario.

Supporting electricity decarbonization: Clean fuels and a clean fuels network can further
support the electric grid by providing flexible peaking capacity particularly in constrained
zones, like the Los Angeles Basin, where it is more challenging to expand electric infrastructure
to support the additional load that will result from vehicle and building electrification.

Providing decarbonized energy for customer end-uses: While building electrification is
presumed to provide an affordable decarbonization pathway for numerous buildings and
applications in California, even with ~60-95% of building space heating assumed to be
electrified by 2050 across the three most plausible scenarios— there is still a role for a clean
fuels infrastructure to support buildings in decarbonizing. In buildings where electrification
is not cost effective or feasible, appliances that currently rely upon natural gas could in the
future use clean fuels. Biogas, synthetic natural gas, natural gas offset by carbon sequestration,
utilization, product or bunkering, and a limited amount of hydrogen blended with natural gas
could provide these customers with decarbonized fuels that work with today's appliances.

Providing infrastructure for carbon management: Pipelines to enable carbon management
could be a critical part of a clean fuels network that enables California carbon neutrality goals.
All scenarios highlighted a need for carbon capture and utilization, sequestration or both. The
scale of carbon management ranges from 15-30 MMT of CO2 that is captured and either used
(e.g., through “power-to-liquids” conversion) or sequestered. Given the significant volume of
carbon and the distance between potential carbon capture sites to where it would be used
or sequestered, pipelines become a potentially effective option to transport the carbon from
“source” to “sink.

Enabling diversification that helps lower risk: Pursuing a diverse set of decarbonization
levers reduces the risk of over-dependence on any one technology or set of technologies, so
continuing to scale different technologies and decarbonization tools can de-risk California’s
decarbonization pathways in an uncertain environment. Diversification also minimizes other
risks such as “single points of failure.” For example, multiple infrastructure options to deliver
energy (e.g., both molecules and electrons) could reduce risk versus a system reliant upon one
method of energy delivery.
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Several public studies have highlighted the importance of clean fuels and a supporting clean fuels
network.

LA100O: The Los Angeles 100% Renewable Energy Study by produced under the direction of the
Los Angeles Department of Water and Power (LADWP) by the National Renewable Energy
Laboratory (NREL) highlights the need for “renewably produced and storable fuels” to maintain
reliability in the power sector.118

The Rocky Mountain Institute highlights the critical role hydrogen plays in decarbonizing
industry: “When considering what a global energy system on a 1.5°C or 2°C pathway will look
like by 2050, hydrogen consistently plays a critical role as an energy carrier. The industrial
processes used in the production of things like steel, cement, glass, and chemicals all require
high temperature heat. For these hard-to-abate sectors, there is essentially no way to reach
net-zero emissions at the scale required without using hydrogen.” 11°

The Columbia Center on Global Energy Policy, expresses that “for many of the needs natural gas
currently meets, the eventual replacement may be zero-carbon gaseous fuels (e.g., hydrogen,
biogas)."120 |t notes that “[t]hese fuels may play a significant role in supporting reliability and
making the energy transition more affordable—but they, too, will require a pipeline network for
efficient delivery to markets and end users.”

The American Gas Foundation highlights the resiliency value of a gas system that provides a
form ofenergy storage with long duration and seasonal storage capabilities, thatisunderground
and so less exposed to physical disruption, and has operational flexibility designed into it.121

The Hydrogen Council has highlighted the significant potential of decarbonized hydrogen to
decarbonize over 22 end-uses including industry and heavy duty-trucking. It also emphasized
the potential for blending of hydrogen into existing gas pipelines.122 123

118Cochran et al,, “LAIOO: The Los Angeles 100% Renewable Energy Study,” National Renewable Energy Laboratory, NREL/TP-6A20-79444, Executive
Summary, p. 14, available at: https,/maps.nrelgov/lalo0feport.

119Rocky Mountain Institute, “Hydrogen's Decarbonization Impact for Industry: Near-term challenges and long-term potential,” January 2020,
available at: https:/rmi.orgfwp-content/uploads/2020/01/hydrogen_insight_brief pdf.

120Blanton et al,, “Investing in the US Natural Gas Pipeline System to Support Net-Zero Targets,” Columbia Center on Global Energy Policy, April 2021,
available at: https:/Mmww.energypolicy.columbia.edu/research/report/investing-us-natural-gas-pipeline-system-support-net-zero-targets.
121American Gas Foundation, “Building a Resilient Energy Future: How the Gas System Contributes to US Energy System Resilience,” January 2021,
available at: https:/gasfoundation.orgiwp-content/uploads/2021/01/Building-a-Resilient-Energy-Future-Full-Report_FINAL_11321.pdf.

122Hydrogen Council, “Path to hydrogen competitiveness: A cost perspective” January 20, 2020, available at: https;/hydrogencouncil.comwp-
content/uploads/2020/01/Path-to-Hydrogen-Competitiveness_Full-Study-1.pdf.

123Hydrogen Council, “Hydrogen Insights: A perspective on hydrogen investment, market development and cost competitiveness,”

February 2021, available at: https:/hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021-Report.pdf.
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Scenarios resulting in the most successful economy-wide decarbonization highlight the importance
and value of a clean fuels approach. Establishing a clean fuels network in Southern California will
require a combination of existing infrastructure and developing new infrastructure. While much of
the technology necessary is generally established, research will be needed to confirm viability and
drive continued cost reduction. To achieve this level of investment, near-term market transformation
will likely be required to meet the necessary timeline of having adequate clean fuels capacity in place
to enable California’'s decarbonization. Achieving the clean fuels vision requires near-term action,
including investment that should occur between now and the end of the decade, piloting and testing
to continue to confirm viability of different approaches and to drive down the cost curve in the future,
and market activation. It is worth noting that all decarbonization pathways also require use of existing
and development of new electric transmission and distribution infrastructure. The focus of this study
is only on infrastructure directly related to clean fuels.

6.1 Building the infrastructure

Based on high-level estimates, unlocking the benefits of clean fuels and a clean fuels network in
SoCalGasterritory could require approximately $60 billion of investment across four areas: (1) hydrogen
transportation, storage, and distribution, (2) carbon management transportation, (3) hydrogen
production, and (4) downstream clean fuels investments (e.g., fuel cells and refueling stations).124
These projected energy supply chain investments could be driven by a combination of utility and
energy market participants. Creating a clean fuels network should leverage existing infrastructure
where feasible to keep overall system costs lower. According to this analysis, an estimated $9-13 billion
of the investment in Southern California would be needed between now and 2031 to achieve the
most plausible pathways. As discussed in section 4, this level of investment results in a lower overall
cost system than the scenario that does not include a clean fuels network (the “No Fuels Network”
scenario) as well as provides a higher level of resiliency, solutions for hard-to-abate sectors, reliability
and resource adequacy, optionality and diversification.

Hydrogen transportation: Building the infrastructure required to transport hydrogen would likely
require approximately $35 billion of investments over the next 30 years primarily to develop new
hydrogen pipelines, hydrogen storage and some system upgrades to enable hydrogen blending in
the existing infrastructure.125

Clean fuels transportation can take significant advantage of reusing existing infrastructure to
accelerate clean fuels adoption. Biogas, synthetic natural gas, and potentially hydrogen blending all
provide tools to achieve decarbonization goals without major changes in infrastructure. Biogas and
synthetic natural gas are “drop-in fuels” which, when cleaned, can be immediately used wherever
traditional natural gas is used today. These zero- or even negative-carbon fuels could therefore be
transported by today's infrastructure.

124Based on high level estimates based on the High Carbon Sequestration scenario

125Based on high level estimates for SoCalGas territory based on the High Carbon Sequestration scenario
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Biogas and synthetic natural gas are “drop-in fuels” which, when cleaned, can be immediately used
wherever traditional natural gas is used today. These zero- or even negative-carbon fuels could
therefore be transported by today's infrastructure. Furthermore, international studies performed
on pipelines and related infrastructure show that that existing natural gas infrastructure can be
leveraged to transport hydrogen.12é For example, 69% of the pipelines needed to build a European
Hydrogen Backbone can come from re-purposing existing natural gas pipelines.127 Other studies
on US systems such as the April 2021 report from the Center on Global Energy Policy at Columbia
University highlights that “the US has 2.5 million miles of natural gas pipeline infrastructure across
the country, which, with investment, could be upgraded to cut emissions and be retrofitted for
future transport of cleaner fuels."” Studies on California’s infrastructure are already underway to
determine the viability of safely blending hydrogen in the existing infrastructure at varying volumes.
Repurposing the existing infrastructure can provide significant cost savings if feasible — for example,
according to our analysis, using existing infrastructure to blend 20% of hydrogen could reduce
infrastructure costs in California by an order of magnitude of up to $20 billion over 30 years.

Dedicated hydrogen pipeline infrastructure could also be needed. For example, dedicated end-uses,
such as hydrogen refueling stations, may not find it feasible to extract hydrogen from a blended
pipeline cost effectively or at the purity needed. Additionally, if hydrogen cannot be blended into
existing pipelines without significant retrofits to infrastructure and/or end-use appliances, a specific
region with concentrated hydrogen consumption may be more cost effective than a system with
hydrogen blending throughout. Additionally, if retrofits are needed to accommodate hydrogen
blending, large transmission pipes that deliver natural gas today may be unable to be shut down
for the time it takes to fully retrofit, necessitating building new parallel hydrogen pipelines. The
end-states modeled show that the use of hydrogen to facilitate decarbonization of industry and
heavy-duty transportation, aviation, and shipping ramps up in the 2030s timeframe. Based on
these projections, infrastructure to deliver that hydrogen safely and reliably would need to be in
place over the next decade.

Hydrogen delivery infrastructure could be scaled incrementally, starting with geographically
concentrated clusters of demand where hydrogen is more cost effective in the near-term. For
example, the Ports of Los Angeles and Long Beach may serve as a near-term source of demand
for hydrogen for heavy-duty drayage trucks and forklifts and potentially for marine fueling, as well
as for industrial needs near the ports. A concentrated network of hydrogen pipelines to serve the
ports could be gradually built up to serve a wider geographic area, meeting the needs of more
industrial customers and power generation stations in the Los Angeles basin, providing resiliency to
the electric system through combined heat and power or fuel cells, and providing fuel to hydrogen
refueling stations.

126njted Kingdom Health and Safety Executive, “RR1047 Injecting hydrogen into the gas network - a literature search,” 2015, available at: https/
www.hse gov.uk/fresearch/rrpdf/r047.pdf: see also Gas Technology Institute, “Review Studies of Hydrogen Use in Natural Gas Distribution Systems,”
December 2010, available at: https,/AMww.nrel gov/docs/fy130sti/51995.pdf (Appendix A to Melaina et al, “Blending Hydrogen into Natural Gas
Pipeline Networks: A Review of Key Issues,” March 2013).

127Gas for Climate 2050, “Extending the European Hydrogen Backbone,” p. 4, April 2021, available at:
https:/gasforclimate2050.eu/wp-content/uploads/2021/06/European-Hydrogen-Backbone_April-2021_V3.pdf. 61
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Exhibit 6.1. lllustrative build-out of hydrogen delivery network in Los Angeles
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There are already active playersinthe Southern Californiaregion,such as LADWP, that have indicated
they plan to provide hydrogen to some of their electric generation facilities by as early as 2025.128
LADWP recently issued a request for information (“RFI") seeking support “in technologies related
to four main areas of hydrogen: production, transportation, storage, and electricity generation, all
of which are to support the future electricity generating needs of the City of Los Angeles."122 |n
that RFI, LADWP highlights hydrogen capacity needs as early as 2025-2030. It will be important
that there is critical infrastructure in place to transport that hydrogen to those facilities when it is
needed.

1285mith, C,, “America’s Largest Municipal Utility Invests in Move from Coal to Hydrogen Power,” April 2020, available at: https,/Avww.governing.com/
next/americas-largest-municipal-utility-invests-from-coal-to-hydrogen-power.html.

129 os Angeles Department of Water and Power, “Creen Hydrogen Pathways for Supporting 100% Renewable Energy,” RFI No. 8521-Power-SAL,
August 2021, available at: https;/Mww.ammoniaenergy.org/wp-content/uploads/2021/09/Green_Hydrogen_RFI_-_8521-Power-SAL pdf. 62
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Carbon management transportation: An estimated $5 billion in investment across the SoCalGas
territory through 2050 is needed to develop carbon pipelines to transfer carbon from “source”
to “sink."139 Across the plausible scenarios CO2 pipelines can more cost-effectively transport
CO2 molecules at scale over long distances, particularly for emitters who cannot co-locate with
seqguestration or utilization sites. It is likely that new pipelines to transport CO2 would need to be
built, though further innovation might reveal ways to retrofit existing pipelines safely and reliably.
Carbon will likely be captured at several sources across industrial sites, thermal generators, and
potentially direct air capture (DAC) locations. According to the Stanford Center for Carbon Storage
131 carbon sinks are expected to predominantly be in the form of carbon sequestration, with initial
sites in the Central Valley. While industrial sites and thermal generators are sometimes in close
proximity of each other, there is less flexibility to move those sites close to carbon “sinks” and,
therefore, their decarbonization would require some form of carbon transportation. DAC location
is more flexible and could be co-located in close proximity to carbon “sinks” such as sequestration
sites, thus minimizing transportation costs.

Hydrogen production: Approximately $10 billion of investment is needed to produce hydrogen
through electrolysis and steam methane reformation paired with carbon capture and sequestration.
132 The most plausible scenarios show 350 — 780 TBtu of annual hydrogen demand, with production
ramping as early as 2025 and significant scaling up in the 2030s. Some electrolysis could be grid
connected (leveraging electricity from the grid to produce hydrogen), while some could also be
directlyconnectedtosolarorwind projects.Thisanalysisassumed asignificant portion ofelectrolyzers
would be located in eastern California to capitalize on being co-located with renewable resources
to minimize electric transmission costs and thus, could reap benefits on existing transmission
pipelines, creating an overall lower cost of delivered energy.

Downstream clean fuels investments: Approximately $10 billion will be required through 2050 to
develop refueling stations for hydrogen vehicles and deployment of fuel cells (e.g., in wildfire zones,
urban centers, etc.) to address critical resiliency needs.133 Fuel cells and associated microgrids
provide opportunities to help improve customer safety and resiliency today. Refueling stations
to support hydrogen fuel cell electric vehicle transportation would need to be established. To
minimize costs and position refueling stations with maximal benefit for heavy-duty transport needs,
refueling stations were assumed to be positioned along major transportation / interstate corridors
in California. The likely capacity of each refueling station eventually could reach capacities of 26 tons/
day based upon the analysis in this study. Given the volume of hydrogen needed at the refueling
stations, it is anticipated the hydrogen would be delivered by pipeline instead of depending on
on-site electrolysis, or delivering the hydrogen to the station by truck, given cost, siting, and other
considerations (e.g., additional electric capacity needed to support on-site electrolysis).

130Based on high level estimates for SoCalGas territory based on the High Carbon Sequestration scenario.

31Energy Futures Initiative and Stanford University. “An Action Plan for Carbon Capture and Storage in California: Opportunities, Challenges,
and Solutions.” October 2020; available at:https:/staticlsquarespace.com/static/58ec123cb3db2bd94e057628/t/5f96e219d9d9d55660fb
dc43/1603723821961/EFI-Stanford-CA-CCS-FULL-revlvF-10.25.20.pdf.

132Based on high level estimates for SoCalGas territory based on the High Carbon Sequestration scenario.

133Based on high level estimates for SoCalGas territory based on the High Carbon Sequestration scenario.
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6.2 Critical piloting, testing, and research

Areliable, sustainable transition to a net-zero carbon California and a supporting clean fuels network
will require further analysis, research, piloting, and testing. Careful analysis and pilot design could
address many unanswered questions, and thus reduce the risk of negative consequences, in the
following areas:

Hydrogen blending: As referenced elsewhere in this document, hydrogen blending is critical
to driving affordable decarbonization. Significant testing, piloting, and research are underway
across the globe to understand the potential for blending in existing infrastructure, with
continuous new advances and innovations driven by the pace of hydrogen development.
Given similar chemical properties and material properties across different gas systems, much
of that research can be applied to the Southern California fuels delivery network. However, to
help ensure reliability and safety, it is important to conduct testing on the specific systems
where hydrogen will be blended in California. Given the lead times, timing of when hydrogen
blending will be needed, and potential significant cost savings by achieving higher blending
percentages in existing infrastructure, it is important to begin testing in existing hydrogen
infrastructure in order to understand the impact of blended hydrogen on California customers’
equipment, and where necessary how certain customers would transition to “hydrogen-ready”
equipment.

Dedicated hydrogen pipelines and delivery: Hydrogen delivery at large scale and short
distances to certain industrial assets is well understood. Dedicated hydrogen delivery and
infrastructure will position California to deliver carbon-neutral hydrogen to industrial users
and refueling stations and better enable California to complete new pure hydrogen delivery
pipelines (e.g., Stage 1and Stage 2 pipelinesin Exhibit 6.1 as potential examples) to be developed
later in this decade. Providing clarity and certainty on how hydrogen infrastructure would be
developed is also critical to allow industrial companies and vehicle owners the time to plan and
make informed decisions around driving towards net-zero. Furthermore, ensuring adequate
hydrogen transportation capacity will be key to unlocking more hydrogen production capacity.

Hydrogen refueling stations: Initial demonstrations and deployments for hydrogen refueling
stations for heavy-duty vehicles will be important to help surface and rectify issues and
challenges early, particularly given California's zero-emission vehicle Executive Order targeting
100% zero emission vehicle sales by 2035.134 Ahead of that order, heavy-duty trucking fleets
owners (and other hydrogen vehicle owners) will need to plan for their eventual transition,
which will require an understanding of what infrastructure will be in place. Also, it is unlikely
that all heavy-duty trucks will wait until 2035 to convert and therefore it is anticipated that
hydrogen refueling stations would be needed well in advance of that timeline. Given the
typical lengthy timeline of changing over and developing infrastructure of that magnitude, it
is important to start deployments soon.

134California Governor's Executive Order N-79-20, September 2020; available at:

https./Mww.gov.cagoviwp-content/uploads/2020/09/9.23 20-EO-N-79-20-Climate.pdf.
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Carbon capture, utilization, sequestration: There are several aspects of at-scale carbon capture,
utilization, and sequestration that merit further testing, research, and piloting. Given the
potential scale of sequestration across the plausible pathways — in particular the high carbon
sequestration pathway — there will need to be clear understanding of the viability of different
sequestration sites. This analysis relied on research by the Stanford Center for Carbon Storage
and Energy Future Institute and studies conducted for SoCalGas to understand sequestration
potential in California.’3s Tests will need to be done, for example to understand performance
and potential under different injection rates, potential leakage, and leakage mitigation
mechanisms. Furthermore, some carbon sequestration options (e.g., saline aquifers) are newer
and therefore less understood. Other technologies such as direct air capture (DAC) have yet
to see significant commercial deployment and would likely benefit from broader piloting and
testing to confirm viability before they are relied upon at-scale.

Hydrogen production: The amount of hydrogen needed varies across plausible scenarios.
However, all three plausible pathways call for significant amounts of hydrogen, from 350 to
780 TBtu per year in 2050 across scenarios. Identifying, piloting, and testing green and blue
hydrogen production in California will be important to enable carbon-neutral hydrogen
production which could be needed at scale as early as the end of the decade.

Process of potential building electrification: There is a need for a cross-stakeholder study
on building electrification, in order to inform long-term system planning, maintenance, and
investment by developing more granularunderstanding of where,when,and how electrification
may scale up and gas system utilization may decrease. Such a collaborative study would also be
helpful to better understand the extent to which end-uses (e.g., space heating or water heating)
would most likely be electrified, as well as to quantify the potential value of maintaining the
fuels infrastructure in specific areas and to specific end-users. In addition, it could develop
a set of scale up “signposts” to inform gas system planning and energy market regulatory
considerations such as the need to evolve cost allocation approaches (discussed below). Even
in cases where buildings are fully electrified, there could be some benefits that were not
directly quantified in this study, but were considered qualitatively — e.g., providing resiliency
backup and maintaining “option” value of having clean fuels available should challenges arise
in building the supporting infrastructure for electrification. SoCalGas in partnership with the
CEC and RAND Corporation is conducting a pilot study to explore some of these questions
and work in concert to assess these deeper considerations on the road to achieving carbon
neutrality in buildings.

Additional efforts are likely needed to drive further research, testing, and analysis, including testing
new equipment in Southern California. There is also a need for customer side research, including
refining initial analysis done across the globe on the ability of existing appliances to tolerate different
levels of hydrogen. Given the lead time associated with this research, pilot, demonstration, and
analysis, it is critical to move quickly.

135Energy Futures Initiative and Stanford University. “An Action Plan for Carbon Capture and Storage in California: Opportunities, Challenges,
and Solutions.” October 2020; available at: https:/staticl.squarespace.com/static/58ec123cb3db2bd94e057628/t/5f96e219d9d9d55660fb
dc43/1603723821961/EFI-Stanford-CA-CCS-FULL-revlvF-10.25.20.pdf
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6.3 Transforming the market and scaling up clean fuels

The models indicate a need to urgently stimulate clean fuels technologies to ramp up and achieve
economies of scale. Ensuring that a clean fuels network is in place in time to meet the levels of clean
fuels called for in the most plausible scenarios likely means rapidly scaling

up activity today:

Significantlead timesaredriven by the needtoconduct moretesting, pilotsand demonstrations
before unlocking the ability to re-purpose significant amounts of infrastructure or develop new
infrastructure needed for clean fuels. Given those lead times, expeditious action is required to
enable proper system planning, testing, safety and reliability, regulatory alignment to avoid
downstream implementation challenges.

Certain hard-to-abate sectors such as shipping, industry, and aviation that are making long-
term investments today will need to know if the fuels and fuels delivery network will be in place
before they make those investments. Tackling the hard-to-abate sectors early on is important
as industry and transportation emissions represent the majority of the remainingemissions
that California will ultimately need to tackle. Investment in infrastructure will be needed to
help enable industry and heavy-duty transport to decarbonize in order to manage costs and
bring more stability to the sectors that are particularly exposed to the energy transition.

There is a clear need for interstate coordination (e.g., to develop an I-10 corridor between
California and Texas for heavy-duty fuel cell electric trucks that will need hydrogen refueling
infrastructure) and even international cooperation which further suggests the need for early
solutions.

Taking a leadership position in developing a clean fuels network is expected to create an
opportunity for California to be a leader in the clean fuels energy transition, by fostering
innovation and early involvement in the potential development of successful technologies and
aiming to become a “hub” of clean fuels activity.

Having a clean fuels network in place will enable more rapid scaling of hydrogen producers
who are more likely to build scaled systems where the capability exists to transport hydrogen
at scale to the broadest set of end-users. Without the ability to transport hydrogen at scale,
hydrogen producers will be more prone to develop sub-scaled projects that serve a more
localized need. Accordingly, early investments in hydrogen delivery infrastructure will play a
critical role in catalyzing clean fuels development.
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Investments will be needed to drive clean fuel technologies down the cost curve, pilot their use in
California’s specific context, and build the supporting infrastructure to deliver these fuels. The basic
regulated utility framework in the US allows for cost recovery mechanisms that enable regulated
utilities to make investments in infrastructure deemed necessary and prudent by their regulators.
Industry, policymakers, and regulators could plan to work together to accelerate a clean fuels sector
that is poised to play an important role in helping California achieve a decarbonized, resilient, and
affordable energy system. In doing so, they could learn from lessons derived in renewable electric
generation deployment on how to drive cost reduction in decarbonization technologies. It is well
noted that costs for wind and solar energy production over the last decade have come down nearly
a full order of magnitude. According to the National Renewable Energy Laboratory, “From 2010 to
2020, there was a 64%, 69%, and 82% reduction in the residential, commmercial rooftop, and utility-
scale (one-axis) PV system cost benchmark, respectively.”*36 Much of this cost reduction was driven
by the scale of deployment, which was in large part enabled by state renewable portfolio standards
where California had one of the most ambitious targets as well as specific incentives such as
production tax credits for wind as well as investment tax credits for solar. These learnings can and
should be applied to clean fuels.

Critically, cross-sector energy system planning and integration could help ensure a more orderly
energy transition to a net-zero energy system. Over the next three decades, decarbonization is
anticipated to drive major shifts in end-uses and supply of energy with significant cross-sector
shifts. The gas system can work in concert with the electric system to provide a more resilient energy
supply. Finding the right paths, market constructs, and rate and tariff structures can help drive an
integrated, resilient, decarbonized, and more affordable energy system.

36Feldman et al, “U.S. Solar Photovoltaic System and Energy Storage Cost Benchmark: Q12020,” National Renewable Energy Laboratory
(NREL/TP-6A20-77324), p.vi, January 2021, available at: https;/Mww.nrel.gov/docs/fy21osti/77324.pdf.
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CUSTOMER RATES

7.1 Overview of impacts of the transition on gas customers

The scenario analysis highlights that a clean fuels network is key to delivering affordable, resilient
and diversified economy-wide decarbonization. The shift towards a clean fuels future, and
decarbonization more broadly, is expected to affect different end-usersin distinct ways - by changes
in the origin and type of fuel they consume, the amount they consume, or when and how flexibly
they need those fuels. These effects are challenging to model as they implicate consumer behavior
and scale up of various abatement approaches, such as the rate of electrification penetration and
costs for doing so. Over time, with a transformation of fuel usage for building thermal purposes,
there will also come challenges on customer rates, given the way customers have been historically
charged and are charged today. Considerations of an evolving utility revenue requirement and its
impact on cost allocation methodologies should be evaluated in order to minimize undesirable
incentives or unduly burden any specific customer class.

For many SoCalGas customers, clean fuels may fuel their industry or their vehicle, their home and
business, or may provide back-up resiliency. Some customers may see no changes to their buildings,
but the electrons and molecules that power their appliances and equipment become decarbonized
further upstream, or their emissions may be offset by carbon management. Many homes and
businesses are expected to convert to fully electrified buildings. To help make the overall energy
transition more affordable, SoCalGas and other stakeholders can and should coordinate and effect
a process around customer transitions. Decarbonization pathways likely require multiple actions
across all major energy market participant segments, including energy consumers and utilities.

One key learning of the decarbonization modeling study is that reduction of traditional gas pipeline
throughput is a common outcome across the three more likely scenarios modeled, with future
throughput reduction by energy ranging from 55% to 80% across scenarios — much of which is
driven by a decline in the utilization of thermal generation.137 Increasing demand for hydrogen
to new dedicated hydrogen end-uses such as transportation and industrial feedstock could help
partially offset throughput reduction if that hydrogen is transported through existing gas pipelines;
nevertheless, an overall decline of gas throughput is expected. This change in throughput will
impact rates for customers who continue to use the gas system. The analysis herein focuses on
the core residential and commercial customers, but also connects the impacts analyzed and the
potential mitigation levers to important changes and trends happening to other customer classes
and the system as a whole, namely:

37Annual thermal gas generation demand goes down as thermal generator utilization decreases. However, as discussed in section 4.1, the capacity

of thermal generation will potentially increase in the viable scenarios to provide reliability including peak hourly demands.
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An important and major current user of the gas system, electric generators would increasingly shift
from demanding natural gas at high volumes on a daily basis to needing a high capacity of gas for
use during peak periods, a trendline which is already occurring as electric capacity is increasingly
comprised of weather dependent renewable resources. This dynamic implies a shift in value that
is derived from the gas system to the electric system: from providing volume for base load power
generation to providing adequate capacity for critical periods when gas (or in the future, clean fuels)
is needed, especially when renewables are unavailable (i.e., when the sun does not shine and wind
does not blow). The decline in gas demand for electric generation accounts for the most significant
proportion of throughput reduction. Not withstanding the projected decreased annual demand,
increased peak hourly demand coupled with the reliability/resiliency need for thermal generation
(as highlighted in Section 3.1) requires a more capable fuels network to supply peak hourly demand.
In other words, annual throughput reduction is not directly correlated to a decline in the size of the
fuels network or thermal generation capacity as necessary to supply at peak.

Beyond changes for existing customers, a transition to a clean fuels network will also likely imply
an expansion of the current gas customer base. There are several new potential users of a clean
fuels network that are not served by today's natural gas network, e.g., fuel cell electric vehicles (or
their hydrogen refueling stations), carbon capture and sequestration assets (acting as source and
sinks for CO2), etc. New customer classes would imply an adaptation on the utility’s cost allocation
methodology to fairly apportion gas prices for all classes involved.

7.2 The transition for core (residential and commercial)
customers

Thereisarange of different end-states across viable scenarios for commmercial and residential customers
that has potentially significant implications. The possible outcomes include a range from customers
using clean fuels (e.g., biogas and blended hydrogen), to customers continuing to use natural gas that
is captured later on through direct air capture technologies, to customers electrifying their appliances
and homes.

Todate, publicationsand studies have highlighted the important potential of and need for electrification of
residentialand commercial buildings.138 This scenario analysis examined a range of building electrification
levels with electric sales of residential and commercial appliances and equipment ranging from 50% to
100% of total sales by 2035.

As described in previous sections, in all of the analyzed and feasible decarbonization scenarios a clean
fuels network plays an important role. In partial electrification scenarios, such as the High Clean Fuels
and High Carbon Sequestration scenarios, a clean fuels network directly delivers clean fuels for customers
or communities for whom electrification is not a cost-effective measure or where it is precluded based
on other system considerations. In the Resilient Electrification scenario, the clean fuels network plays
the same role for the smaller percentage of customers for whom barriers prevent direct electrification.
In addition, in all scenarios the clean fuels network can provide back-up resiliency through dispatchable
clean distributed generation (e.g., fuel cells) for critical loads (hospitals, emergency services, etc.), and
vulnerable areas such as wildfire risk zones.

138See Synapse Energy Economics, Inc, “Decarbonization of Heating Energy Use in California Buildings,” October 2018, available at:
https,/AMww.synapse-energy.com/sites/default/files/Decarbonization-Heating-CA-Buildings-17-092-1.pdf;  Billimoria et al, “The
Economics of Electrifying Buildings: How Electric Space and Water Heating Supports Decarbonization of Residential Buildings,”
2018, available at: https;/rmi.org/insight/the-economics-of-electrifying-buildings/
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At-scale electrification raises several critical questions, including: what will be the process of driving
electrification? Which areas will be cost-effective to fully electrify and potentially decommission
parts of the gas distribution system? The variables that primarily impact where these areas might
be located and how much of the system they could represent include customer conversion cost of
end-use electrification!3?, cost of increasing electric grid capacity, and cost of decommissioning the
existing gas network. Other criteria, such as local resiliency and reliability needs, are also important,
as is considering the potential adverse impacts to vulnerable customers and communities.

At this point, the feasibility and costs of full electrification and decommissioning are still being
examined, as are the parameters for and extent to which it will be in the public interest to
decommission gas distribution systems, including even in high electrification scenarios. Thus, it will
be important to consider potential impacts of decommissioning and large gas demand declines
that are implied by decarbonization scenarios, considering the rate and extent of electrification.
As part of this study, SoCalGas undertook a qualitative assessment of the spectrum between
and among electrification and decommissioning to inform preliminary planning. The analysis
identifies specific land use and system topographic conditions that may inform and influence
decommissioning (Exhibit 7.1).

Exhibit 7.1. Factors influencing decommissioning and electrification

Factors weighted most heavily due to
(1) customer vulnerability, and (2)
relative magnitude of impact on cost
Bias towards Bias towards full
maintaining gas electrification with
Factor infrastructure gas decommissioning Rationale

Current High or Very High Y Resiliency benefits; underground elecrification still an option

wildfire risk, in non-urban areas for urban areas in significant wildfire risk zones

et ol ooy N4 Elec_trlflcatlon not wgble for many industrial applications due
to highthermal requirements

Higher total customer costs and complications associated

with fuel-switching due to higher number of end-uses

High replacement costs are indicative of higher

decommissioning costs

Population density High Low

Average pipeline

replacement costs High Low

Gas system provides resiliency benefits through dual-fuel system,

AERR IO e Verviigh L=ty with gas remaining on even when electricity is off

Low capacity relative to peak load increases likelihood that T&D

EIEEHiSeapacity Y Eigh upgrades will be required for full electrification

Low More complex terrain may increase costs to build up electric T&D
(flat) capacity and to decommission pipelines

Topography complexity High (mountainous)

May lead to more complications associated with fuel-switching due

Diversity of end-uses High Low \ \ g i
to wider range of appliance/equipment and building types to convert

More expensive to remove large-diameter pipelines, making

Fraction of small-diameter pipe Low High DS .
decommissioning more expensive

High cost to maintain pipelines - more cost effective

Pipeline O&M costs Low High to take out of service

139 Recent analysis by the City of San Francisco estimates the costs of electric appliance retrofitting for San Francisco
residences to range from $14,363 per housing unit at the low end, up to $19,574 for multi-family units and $34,790 for single
family homes at the higher end. It estimates the citywide cost to retrofit all residential units currently using natural gas-fueled
appliances with those fueled by electricity ranges from $3.5 to $5.9 billion. See City and County of San Francisco Board of
Supervisors “Budget and Legislative Analyst Policy Analysis Report”, April 2021, available at: https://sfbos.org/sites/default/files/
BLA.ResidentialDecarbonization.042221.pdf. 70
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In order to optimize planning, a set of data-driven measures for the external environment, focused
primarily on electrification uptake and scaleup, will be useful for strategic decision-making for
decommissioning, cost allocation and rate design. These signposts may include:

Energy customer sentiment around electrification

Average customer conversion cost, current and projected

New build electrification market share

Electric appliance sales and gas appliance displacement

Annual rate of building electrification conversion

Decrease in gas throughput to core customers

Increase in peak hourly demand from electric generation customers
Existing and new building stock energy efficiency gains realized

In this vein, SoCalGas is participating in and gathering data to assess community preferences and
to pilot decommissioning and electrification, in collaboration with the CEC, RAND Corporation, the
Gas Technology Institute and the Los Angeles Regional Collaboration. On an ongoing basis, the
analysis will illuminate and help optimize interaction between electrification and deployment of
clean fuels infrastructure to decarbonize. It is expected that such data-driven analysis and modeling
will help inform infrastructure and operational planning for achieving a decarbonized end state
while maintaining safe, reliable, and affordable energy supply.

7.3 Average core customer gas rates

For all decarbonization end-states modeled, gas rates of core customers (residential and core
commercial/industrial) are likely to increase over time under the current cost allocation and
regulatory construct, commensurately with the rate of electrification displacing core customer gas
use. This analysis assumes the application of the current cost allocation factors across customer
classes into the future. While the rate and penetration of utilization of thermal gas plants and
building electrification over time would impact the magnitude of this increase, the trendline is
clear in all of the modeled scenarios.

The current cost allocation framework, which has been in place mostly unchanged for decades, was
designed to reflect a system of which residential and small commercial customers were the core
beneficiaries, for whom access to gaseous fuels is delineated as an essential service. Therefore, most
of today'’s system costs are borne by core residential and commercial customers, even though they
are not the largest consumers on a volumetric basis. As the gas system transitions to complement
and foster decarbonization, there could be a shift in value among existing gas utility’s customers;
and new customer classes may also be added to the mix (e.g., FCEVs).
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Moreover, due to the need for reliability and resiliency services, the value of gas transportation and
delivery services will increasingly provide benefit to electric customers, insofar as gas use in homesand
businesses is displaced by electrification. Increasing electrification amplifies the need for and value
of peak hourly and firm dispatchable energy delivery provided by the gas grid today, and a clean fuels
network in the future. Presuming a large portion of residential and commercial customers electrify,
electric generators and large industrial customers would increasingly become the major users of the
gas system. Core customers that remain connected to the fuels network could be unduly burdened
by increasing fuels rates and bearing the costs of infrastructure and services that maintain reliable
and resilient electric service thereby benefitting those who have left the gas system. This shift would
impact the regulatory and cost allocation framework as between core and non-core customers.

New and updated cost allocation mechanisms should therefore be employed so this shifting value
is more equitably allocated across customers classes (residential, commercial, industrial, electric
generators, wholesale, new customers, etc.) consistently with bedrock rate design principles of cost
causation and beneficiary pays principles.?4° In this case, allocation metrics and rate design should
adapt to assign costs to the beneficiaries from the reliability and resiliency benefits provided to the
energy system as a whole, and costs should also be shared with new users of a clean fuels system.

The study explored several cost-allocation levers that could potentially mitigate some adverse rate
impacts for the average core gas customer and more equitably assign costs:

Adapting cost allocation methodologies: With shifting energy needs and daily/intra-daily
variability of gas demand expected to increase, metrics that more closely reflect the nature and
value of the service provided by the fuels network could be employed. The implication would be
that customers that more heavily rely on the capacity and flexibility provided by the system, e.g.,
electric generators and large industrial customers, would over time share more of the burden
with smaller core customers.

Itisimportant to note that the impact of increased fuels rates to electric generators are expected
to be muted in a world where there is a declining percentage of fuels in the overall electric
generation mix and where thermal generators are assumed to be compensated for the capacity
they provide.

Expanding cost allocation to new end users: Costs associated with new hydrogen infrastructure
can be partially allocated to new users of the system if the gas utility serves these consumers.
For example, hydrogen vehicles or refueling stations could potentially become a new customer
class. In this model, costs associated with dedicated infrastructure to serve this new customer
class could be added to the revenue requirement, and these customers would bear the costs of
both their dedicated infrastructure and part of the shared hydrogen infrastructure, which would
in turn partially alleviate the burden on core customers of the system.

Securitization and accelerated depreciation: For assets to be decommissioned, securitization of
the stranded value may be one approach to partially offset customer rate increases. Accelerated
depreciation of assets to be decommissioned may also be another approach to mitigate the
impact of rate increases on future customers.

140Cost causation means revenues should be recovered from those who cause costs to be incurred. Beneficiary pays

is the concept that those benefiting from infrastructure, or a utility service should bear its costs.
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Further analyses into the impacts on low-income customers, bills and share of wallet, and possible
ways to mitigate those impacts are needed. To lay the groundwork for an equitable energy transition,
further elements of cost allocation and rate design would need to be evaluated, particularly as the
expected fuel switching pathways are developed and materialize.

In addition to updating the existing cost allocation construct, other broader market structures could
be adapted. The prevalent gas market construct, from which electric generators, large commercial
and industrial customers purchase gas supply, is premised on “ratable take provisions”, which assume
a uniform constant hourly flow over the day. As the needs for gaseous fuels become more variable
over the course of a day or even hours in a future with higher renewables penetration, some form
of shaped flow service, allowing for “non-ratable provisions” (i.e., variable flow over a day) could be
established, accounting for the value of just-in-time delivery to customers.

To more cost-effectively decarbonize, cost allocation policies and rate design structures should evolve
to complement the changing commercial environment. Utility investment and access to capital
markets, combined with the ability to deploy cost-sharing mechanisms to protect disadvantaged
customers, could create several levers to help to manage the energy transition.
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THE ENERGY TRANSITION

SoCalGas set the goal to achieve carbon neutrality for scope 1, 2, and 3 emissions no later than
2045. The company's Aspire 2045 ambition demonstrates SoCalGas's commitment to California’s
decarbonization goaland positions us to be the cleanest, safest, most innovative energy infrastructure
companyin America. At SoCalGas,we arededicated to beingaleaderinthetransitiontoadecarbonized
energy system by achieving net-zero greenhouse gas emissions in both our operations and delivery of
energy by 2045, by reducing the carbon intensity of the molecules that flow through our system, and
by building the infrastructure for new fuels, such as hydrogen, that will enable the energy transition.

This study highlights the value a clean fuels network can play in decarbonizing California. According
to the analysis, a clean fuels network provides reliability, resilience, and resource adequacy, enables
building decarbonization, transports carbon from source to sink, provides decarbonization pathways
to hard-to-abate sectors, and is a critical element of the most affordable decarbonization pathways.
There is significant opportunity and work to be done to capture this opportunity and establish a clean
fuels network in California.

Asdiscussedin Chapter5,acleanfuelsnetworkcanplayanimportantroleinthestate'sdecarbonization
plan for an affordable, resilient, reliable, and safe energy transition. A clean fuels network is essential
to:

Enabling electrification by supporting increased renewable generation with peaking and
intermittency solutions needed to provide aresilient electric supply,and providing the resiliency
for buildings that continue to require energy and fuel diversification

Supporting the decarbonization of hard-to-abate sectors (e.g., industry, heavy-duty
transportation, chemical processing)

Providing the carbon neutral or carbon negative fuels (e.g., biogas and carbon neutral hydrogen)
that customers require where electrification may be challenging or inequitable to implement

Ensuring decarbonization can be achieved in an affordable and equitable manner for all
customers

A clean fuels network can provide pathways for reaching the State's decarbonization goals that
lead to a more affordable, more resilient, and more equitable future for California.

See SB1371; available at https/leginfo.legislature.ca.gov/faces/billNavClient xhtmI?bill_id=201320140SB1371 .
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A clean fuels network will rely on three critical components (as outlined in Chapter 4 of this study):

1 ) Continuing to invest in the safety and reliability of existing infrastructure to transport lower
carbonintensity fuelsin order to accelerate the energy transition while also maintaining energy
resiliency and affordability.

2 Supplying energy  customers with  the clean, renewable and/or  carbon neutral fuels
theydemand (such as, for example, green hydrogen, RNG and syngas) and incorporating
increasing levels of clean fuels.

3 ) Building and deploying vital new infrastructure for breakthrough solutions such as
transporting and delivering carbon-neutral hydrogen to customers; facilitating carbon storage
and sequestration through developing carbon dioxide transportation systems; and supporting
the development of distributed energy resources by investing in microgrids and fuel cells, as
detailed in Chapter 6 of this studly.

To achieve the benefits of a clean fuels network, which is necessary to decarbonize reliably and affordably,
several distinct regulatory responses are required:

Clean Fuels Procurement Standard: Procuring and blending RNG, hydrogen, and other carbon
neutral/negative fuels into the clean fuels network is essential for lowering the carbon intensity of
fuels. A procurement standard like the renewable standard used by electric utilities would accelerate
clean fuels deployment. The CPUC recently issued a staff report (SB 1440 Report) recommending a
renewable gas procurement program for residential and small commmercial customers.

Investing in Infrastructure: Investments to modernize the gas infrastructure for hydrogen and for
distributing all clean fuels are vital to realizing the cost-savings offered by a clean fuels network.

Energy Efficiency Solutions: Customerincentivestoincrease energy efficiency (furnace replacement,
window/insulation upgrades, etc.) and demand response programs like smart thermostats that
reduce throughput are powerful levers for lowering emissions while also economical for customers.

Research, Development and Demonstration (RD&D): Breakthrough technologies are essential
to developing decarbonization solutions and scaling them quickly. Accelerated RD&D for clean
hydrogen production, hydrogen fuel cells, distributed energy resources (including hydrogen hulbs),
industrial hydrogen clusters, national hydrogen blending standards and carbon management will
advance a clean fuels network.

Carbon Capture, Utilization, and Sequestration (CCUS): The International Panel on Climate Change
(IPCC), the International Energy Agency, and other global climate experts agree that carbon capture,
utilization, and sequestration is needed alongside — not instead of — other mitigation tools to meet
Paris Climate Agreement’s targets. Gas utility infrastructure and expertise can contribute greatly to
CCUS deployment.

Modern Rate Structures: As discussed in chapter 7 of this study an updated rate structure is needed
to modify the approach to cost recovery allocation to account for the change in customer usage of
the clean fuels network over time (e.g., declining residential and commercial volumes and increasing
reliance of power plants and large industrial customers on a reliable and resilient clean fuels network

for high-heat technical processes that are hard to electrify.)
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Integrated energy system planning

The increasing interdependencies between the gas and electric systems compel a new approach
to infrastructure planning in order to optimize resource deployment and achieve operational and
infrastructure synergiestoreach decarbonization goals. Building from theresource planningapproach
for the electric grid, a thorough and transparent approach which takes a clean fuels network into
account, will more effectively and efficiently utilize capital and investment required to decarbonize.

SoCalGas has already established significant goals to facilitate decarbonization:

Target of 20% RNG (biogas) by 2030; SoCalGas aspires to both reach and exceed the target by
incorporating ever-increasing levels of biogas into the system, as enabled by supportive policies.

Net-zero carbon emissions across all operations, including elimination of 100% vented gas during
planned transmission pipeline work, operating a 100% zero emission over the road fleet and
achieving net-zero energy for 100% of all SoCalGas buildings.

Exceed California targets for methane leak reductions by finding and eliminating leaks in the
system. SoCalGas is on track to exceed California's goal to reduce fugitive methane emissions
40% by 2030141, SoCalGas will simultaneously use this opportunity to ready the system for the
future by using hydrogen-ready materials as part of our integrity management programs.

Testing the hydrogen blending capacity of the SoCalGas system as well as running several pure
hydrogen pilot projects to start developing scale hydrogen solutions and help propel California
to be a leader in the hydrogen space globally.

Beyond these actions, more clean fuels and new infrastructure will need to be incorporated into
the energy system. SoCalGas looks forward to working with our current and future customers,
policymakers, regulators, our peer utilities, the academic and research communities, and other
stakeholders to jointly develop an integrated plan for a cost-effective, equitable, and sustainable
decarbonization of the California economy. Together, we can develop the solutions and technologies
we need to achieve carbon neutrality by 2045.

141See SB 1371; available at
https:/leginfolegislature.cagov/faces/billNavClient.xhtml?bill _id=201320140SB1371 . 76
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Complete five hydrogen pilot projects of clean fuels network in decarbonization of
California economy
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of clean fuel network
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support up to 20% hydrogen blend by 2030

TO DAY RD&D in hydrogen delivery and syngas

Fuel cells for customer resiliency
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Investing in system modernization, Develop hydrogen infrastructure solutions for the 2028 Olympics
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RNG blending and
vehicle fueling stations
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requirements to
demonstrate a

reduction of fugitive
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20% by 2025
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Cautionary Statement Regarding Forward- Looking Information

This study contains statements that constitute forward-looking statements within the meaning of the Private Securities Litigation Reform
Act of 1995. Forward-looking statements are based on assumptions with respect to the future, involve risks and uncertainties, and are
not guarantees. Future results may differ materially from those expressed in any forward-looking statements. These forward-looking
statements represent our estimates and assumptions only as of the date of this study. We assume no obligation to update or revise any
forward-looking statement as a result of new information, future events or other factors.

In this study, forward-looking statements can be identified by words such as "believes," "expects," "anticipates," "plans,"' "estimates," "projects,"
"forecasts," "should," "could," "would," "will," "confident," "may," "can," "potential," "possible," "proposed," "in process," "under construction," "in
development," "target," "outlook," "maintain," "continue," “goal,” “aim,” “commit,” or similar expressions, or when we discuss our guidance,
priorities, strategy, goals, vision, mission, opportunities, projections, intentions or expectations.

NG |
1

Factors, among others, that could cause actual results and events to differ materially from those described in any forward-looking
statements include risks and uncertainties relating to: decisions, investigations, regulations, issuances or revocations of permits and
other authorizations, renewals of franchises, and other actions by (i) the California Public Utilities Commission (CPUC), U.S. Department
of Energy, and other regulatory and governmental bodies and (ii) states, counties, cities and other jurisdictions in the U.S. in which we do
business; the success of business development efforts and construction projects, including risks in (i) completing construction projects
or other transactions on schedule and budget, (ii) the ability to realize anticipated benefits from any of these efforts if completed, and (iii)
obtaining the consent of partners or other third parties; the resolution of civil and criminal litigation, regulatory inquiries, investigations and
proceedings, and arbitrations, including, among others, those related to the natural gas leak at the Aliso Canyon natural gas storage facility;
actions by credit rating agencies to downgrade our credit ratings or to place those ratings on negative outlook and our ability to borrow
on favorable terms and meet our substantial debt service obligations; actions to reduce or eliminate reliance on natural gas, including any
deterioration of or increased uncertainty in the political or regulatory environment for local natural gas distribution companies operating in
California; weather, natural disasters, pandemics, accidents, equipment failures, explosions, acts of terrorism, information system outages or
other events that disrupt our operations, damage our facilities and systems, cause the release of harmful materials, cause fires or subject us
to liability for property damage or personal injuries, fines and penalties, some of which may not be covered by insurance, may be disputed
by insurers or may otherwise not be recoverable through regulatory mechanisms or may impact our ability to obtain satisfactory levels of
affordable insurance; the availability of natural gas and natural gas storage capacity, including disruptions caused by limitations on the
withdrawal of natural gas from storage facilities; the impact of the COVID-19 pandemic on capital projects, regulatory approvals and the
execution of our operations; cybersecurity threats to the storage and pipeline infrastructure, information and systems used to operate
our businesses, and confidentiality of our proprietary information and personal information of our customers and employees, including
ransomware attacks on our systems and the systems of third-party vendors and other parties with which we conduct business; volatility in
inflation and interest rates and commodity prices and our ability to effectively hedge these risks; changes in tax and trade policies, laws and
regulations, including tariffs and revisions to international trade agreements that may increase our costs, reduce our competitiveness, or
impair our ability to resolve trade disputes; and other uncertainties, some of which may be difficult to predict and are beyond our control.
These risks and uncertainties are further discussed in the reports that the company has filed with the U.S. Securities and Exchange
Commission (SEC). These reports are available through the EDCAR system free-of-charge on the SEC's website, www.sec.gov, and on
Sempra’'s website, www.sempra.com. Investors should not rely unduly on any forward-looking statements.

This study may include market, demographic and industry data and forecasts that are based on or derived from third-party sources such
as independent industry publications, publicly available information, government data and other similar information from third parties. We
do not guarantee the accuracy or completeness of any of this information, and we have not independently verified any of the information
provided by these third-party sources. In addition, market, demographic and industry data and forecasts involve estimates, assumptions
and other uncertainties and are subject to change based on various factors, including those discussed above. Accordingly, you should
not place undue reliance on any of this information. This study also contains links to third-party websites that are not hosted or managed
by Sempra or its family of companies, including SoCalGas. We are not responsible for, nor do we recommend, endorse or support, any
information contained on any such third-party websites.

Sempra Infrastructure, Sempra LNG, Sempra Mexico, Sempra Texas Utilities, Oncor Electric Delivery Company LLC (Oncor) and
Infraestructura Energética Nova, S.A.B. de C.V. (IEnova) are not the same companies as the California utilities, San Diego Gas & Electric
Company or Southern California Gas Company, and Sempra Infrastructure, Sempra LNG, Sempra Mexico, Sempra Texas Utilities, Oncor and
IEnova are not regulated by the CPUC.
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