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APPENDIX 1 -
SOCALGAS RESPONSES
TO COMMENTS



Response to Email/Letter Comments

PAG/CBOSG
Stakeholder
Comment |Name and Email or
N Date Organization |Letter? |Comment SoCalGas Response Topic
0.
1. 7/31/2023 Air Products Email SoCalGas’s Limited Summaries Are Insufficient to Allow for Meaningful | SoCalGas has committed to a transparent and robust stakeholder General
(Miles Heller) Feedback engagement process, and our actions throughout the Phase One

Air Products is concerned that the information being provided by
SoCalGas in both the Scope of Work Descriptions, and in the July 18 and
July 20 workshops, consists only of very cursory summaries of the
proposed scopes of work for the Phase One studies, and lacks much of the
specific detail that would typically be required to be included in any
scope of work being provided to a third party consultant. SoCalGas
proposes to conduct sixteen separate studies in Phase One, to comply with
the obligations set forth in D.22-12-005, including making findings
required before SoCalGas can proceed with Phase Two. Yet the Scope of
Work Descriptions for all sixteen studies consist only of twenty-nine
pages of text, averaging less than two pages per study.

As a number of parties noted in the July 18 and July 20 workshops, the
summary and cursory nature of the summaries significantly limits PAG
members’ ability to provide substantive and meaningful feedback. The
workshops were described as an opportunity for PAG members to “roll-
up-your-sleeves” and engage in substantive discussions concerning the
various scopes of work. But the lack of detail significantly limited the
ability to engage.

In order to allow PAG members to meaningfully participate in the
development of the scopes of work, Air Products strongly urges
SoCalGas to provide the actual scopes that will or have been provided to
its consultants. Only then will PAG members be able to meaningfully
engage on the substance of the Phase One studies. There is no reason for
SoCalGas not to provide the same level of detail to the PAG as it is
providing to the consultants that will conduct the required Phase One
studies. At a minimum, Air Products urges SoCalGas to post the final
Scopes of Work, in their entirety, at the same time those Scopes are
provided to the consultants conducting the work.

feasibility study process have upheld this commitment. The Scope of
Work descriptions and Technical Approach documents shared with
PAG and CBOSG members and discussed at the workshops and
quarterly meetings present accurate descriptions of the Phase One
work being performed by SoCalGas and their consultants. As Scope
of Work descriptions and Technical Approach documents are
modified based on feedback from PAG and CBOSG members and in
response to other refinements as analyses progress, updates will be
shared with PAG and CBOSG members on an ongoing basis.
Additional details of the studies, including initial findings and draft
reports, have been and will continue to be shared with PAG and
CBOSG members during future milestones. In addition, contracts to
perform Phase One feasibility studies were submitted by SoCalGas to
the Public Advocates Office on August 15, 2023, with an
accompanying General Order 66-D Confidentiality Declaration based
on confidential business information, in response to issuance of a
formal data request.
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2. 7/31/2023 Air Products Email SoCalGas Must Consider Private Sector Investment The purpose of the Angeles Link project is to support the State of General
(Miles Heller) California’s decarbonization goals, optimize service to all potential

As D.22-12-055 recognizes, there is an existing and rapidly growing
hydrogen industry in California. The Alliance for Renewable Energy
Clean Hydrogen Energy Systems (ARCHES), California’s public-private
hydrogen consortium, is also working to accelerate the development and
deployment of clean, renewable hydrogen projects and infrastructure.
Because of the importance of these efforts, D.22-12-055 directed
SoCalGas to join with ARCHES members to support the State of
California’s application for federal funding.

A number of PAG members have raised concerns about how SoCalGas’s
efforts related to the Angeles Link could impede private sector
investment, and stifle innovation. In addition to potentially undermining
market competition, SoCalGas’s efforts pose a risk that ratepayers fund
efforts that could be more quickly and cost-effectively developed by the
private sector. Significant questions remain concerning the appropriate
role of SoCalGas, and other public utilities, in development of hydrogen
infrastructure.

The Angeles Link is not being developed in a vacuum. Ongoing private
sector investment will likely impact the need for, and the purpose of an
Angeles Link trunkline, and will impact the extent to which ratepayer
funding is needed or appropriate to advance access to clean hydrogen. For
example, private sector investment in on-site production and/or local
distribution systems may obviate the need for trunkline service in some
areas. SoCalGas’s Phase One studies must therefore explicitly evaluate
and consider the private sector’s ongoing and planned investment in
hydrogen projects and infrastructure, and private sector alternatives to a
trunkline.

end-users, enhance energy system reliability, resiliency, and
flexibility, and provide a cost effective and affordable open access
clean renewable hydrogen transportation system, among other goals.
The project could provide reliable, lower cost hydrogen to various
end-users, both in the public and private sectors. Regulated, open-
access, common carrier hydrogen pipelines dedicated to public use in
California can facilitate market growth and scalability and is
consistent with the Department of Energy’s Pathways to Commercial
Liftoff: Clean Hydrogen materials. (Pathways to Commercial Liftoff:
Fireside Chat and Clean Hydrogen Deep-Dive
(https://www.youtube.com/watch?v=3i7qZfJ5G9Q , 34°).)

Such infrastructure is pivotal for supporting the burgeoning hydrogen
economy and making clean renewable hydrogen accessible to
multiple hard —to-electrify sectors within the LA Basin and
throughout the Central and Southern California region.

To date, SoCalGas is not aware of any proposed unregulated
infrastructure investment that would serve the same function as
Angeles Link, which is specifically proposed to transport clean
renewable hydrogen into the Los Angeles Basin and in the broader
Central and Southern California region and serve multiple end users
through an open-access pipeline system. However, we are committed
to staying informed about the hydrogen market’s evolution. Our
engagement with initiatives like ARCHES should allow us to remain
updated on other hydrogen projects and explore how Angeles Link
can complement and accelerate these developments.

In our Phase One studies, we will incorporate relevant information
from ARCHES and other sources, as feasible, available and
appropriate. It is also worth noting that the alternative delivery
options we are studying in the Alternatives Analysis do consider
unregulated transport methods, such as hydrogen trucking.



https://www.youtube.com/watch?v=3i7qZfJ5G9Q
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3. 7/31/2023 Air Products Email D.22-12-055 restricts the Angeles Link Project to transportation of “clean | CPUC Decision 22-12-055, page 42, directs SoCalGas to “restrict[] | Demand Study
(Miles Heller) hydrogen.” Any evaluation of the potential for “clean renewable any future hydrogen transported in the Angeles Link Project to not
hydrogen demand” must distinguish between demand for “clean exceed a standard of four kilograms of carbon dioxide-equivalent
hydrogen” as defined by D.22-12-055, and hydrogen demand generally. |produced on a lifecycle basis per kilogram of hydrogen produced . . .
Potential demand for hydrogen generally is not necessarily reflective of | [and] further restrict the eligibility of any future hydrogen which uses
demand for clean hydrogen. any fossil fuel in its production process. Accordingly, the Demand
Study is focused specifically on demand for clean renewable
hydrogen, including demand for clean renewable hydrogen driven by
zero-carbon and zero-emission policies and legislation. These
policies and legislation, including Executive Order N-79-20, SB100,
California’s Cap-and-Trade program, and SB 596, are primary factors
used to determine future hydrogen adoption across the mobility,
power generation, and industrials sectors.
4. 7/31/2023 Air Products Email The Demand Study also states that assumptions will be validated through |SoCalGas reached out to numerous interviewees based on various Demand Study
(Miles Heller) interviews with potential end users, industry participants across the value |factors such as number of facilities and/or presence in SoCalGas’s
chain, and key industry and subject matter advisories. The Demand Study | territory, size of current emissions footprint and/or fuel consumption,
should identify how interviewees were selected, the criteria used to select |and announcements regarding hydrogen R&D and projects.
the interviewees, as well as a detailed list of those interviewed. The Questions asked and input received included current fuel usage,
Demand Study should also specifically identify all sources of information | future hydrogen plans, and hydrogen adoption rate factors. Any
used to establish demand, including both direct communications with degree of acknowledgement of interviewees and their contributions
potential users, and third-party studies or other data. may depend on further discussions and permissions from those
interviewees. The draft Demand Study includes references to third
party studies that were used to inform the demand analysis.
5. 7/31/2023 Air Products Email The Demand Study should also set forth the criteria used to determine The Demand Study considers three main sectors (mobility, power Demand Study
(Miles Heller) what constitutes demand, where demand would be located, and the timing | generation, and industrials) and various subsectors within those
of any demand. sectors. The Demand Study used four main factors (technology
feasibility, commercial feasibility, business readiness, and policy &
legislation) to determine demand. The output of the study will also
include a locational and timing aspect as well.
6. 7/31/2023 Air Products Email This study is intended to include an evaluation of “potential sources of The Production Planning & Assessment Study evaluates the Production Planning &
(Miles Heller) clean renewable hydrogen production from renewable energy resources | availability of renewable resources that could be added, rather than Assessment

such as solar and wind, the input requirements, the estimated cost of
production, and policies, procedures, and other methods to meet clean
renewable hydrogen standards.”

However, as explained in some detail in recent decisions in the
Commission’s Integrated Resource Plan proceeding (R.20-05-003) and
Resource Adequacy proceeding (R.21-10-002), electric load-serving

reallocated from load-serving entities’ current obligations, for clean
renewable hydrogen production.

The study also evaluates how existing renewables on the CAISO grid
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entities are currently struggling to meet mid-term reliability procurement |that are curtailed may be reused for clean renewable hydrogen
requirements, and development challenges, including interconnection production.
delays, supply chain disruptions, and permitting delays have further
exacerbated the challenges faced by load-serving entities in procuring
required capacity. These challenges will only increase as the load
increases as a result of increasing electrification.
In determining what renewable energy resources might be available for
hydrogen production, this Study should distinguish between generation
sources needed by load-serving entities to meet current and future
demand, and those renewable generation sources that are available for
hydrogen production. Hydrogen production should not be competing for
resources with load-serving entities seeking to procure electric capacity
necessary to ensure reliability.
7. 7/31/2023 Air Products Email For the production capacity modeling included in this Study, the Study The production capacity modeling includes details on the assumptions | Production Planning &
(Miles Heller) also should specify the assumptions used concerning production capacity |used, including how they were determined. Assessment
for various technologies and projects, and how those assumptions were
determined.
8. 7/31/2023 Air Products Email The Production Planning and Assessment should also set forth the criteria | The Production Planning & Assessment Study will provide details on | Production Planning &
(Miles Heller) used to determine the locations of potential hydrogen and renewable how potential renewable energy and clean renewable hydrogen Assessment
energy production, and when those projects would come online. production areas were identified. In terms of when specific projects
come online, this will depend on the availability of information
publicly available and inputs from other studies such as the Demand
Study.
9. 7/31/2023 Air Products Email As explained in the General Comments above, SoCalGas should weigh | See response to Comment No. 2. As noted, SoCalGas is not aware of | Project Options and
(Miles Heller) private sector current and future infrastructure investments as compared | any proposed unregulated infrastructure investment that would serve | Alternatives
to the cost of ratepayer-funded infrastructure developed by investor- the same function as Angeles Link, which is specifically proposed to
owned utilities. In particular, the Project Alternatives contemplated in the |transport clean renewable hydrogen in central and southern California
current Scope of Work should include private sector projects, products, | through an open-access, common carrier pipeline system dedicated to
and services, to be compared to the costs and timing of ratepayer-funded |public use.
efforts.
10. 7/31/2023 Air Products Email The current Scope of Work also proposes to develop a methodology to The Technical Approach document, which was shared with PAG Project Options and
(Miles Heller) evaluate the cost effectiveness of Project Alternatives. Developing an members on September 7th, 2023, sets forth options and alternatives | Alternatives

appropriate methodology will be critical to accurately evaluating the
various Project Alternatives—errors or omissions in the cost-
effectiveness methodology can obviously improperly skew the evaluation

that may meet the purpose, need, and objectives of the project, as well
as options identified by the CPUC. The High-Level Economic
Analysis & Cost Effectiveness Study provides a methodology to
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of Project Alternatives. Air Products therefore suggests that SoCalGas measure cost effectiveness that includes gathering cost estimates,
share a draft of its cost-effectiveness methodology, and provide PAG performing economic analysis to determine the potential levelized
member input, prior to conducting the Project Alternatives evaluation. cost of clean renewable hydrogen to be delivered to end-users, and
SoCalGas should also identify the specific sources of all data used in comparing the cost effectiveness of the Project against various
conducting the cost-effectiveness evaluation. potential project alternatives. The technical approach for the High-
Level Economic Analysis & Cost Effectiveness Study was shared in
the September PAG meeting.
11. 7/31/2023 Air Products Email Air Products also requests that SoCalGas identify the criteria by which it | The Technical Approach document, which was shared with PAG Project Options and
(Miles Heller) chooses the specific Project Alternatives to study, and that it also members on September 7th, 2023, sets forth options and alternatives | Alternatives
identifies any Project Alternatives that it chooses not to study, and that may meet the purpose, needs, and objectives of the project, as
reasons why those Alternatives were omitted. well as options identified by the CPUC. The several underlying
purposes that Angeles Link is intended to fulfill were provided in the
Project Options & Alternatives Scope of Work and the criteria and
technical approach for Project Options & Alternatives was shared in
the September PAG meeting.
12. 7/31/2023 Air Products Email Finally, any evaluation of Project Alternatives should evaluate the SoCalGas will include a high-level environmental analysis as part of | Project Options and
(Miles Heller) environmental impacts of each Alternative. The Scope of Work outlined | the overall Phase One evaluation of project alternatives. Specifically, |Alternatives
in the Environmental & Social Justice Analysis seems to imply that this | the Environmental & Social Justice Analysis will analyze the
will be done, but Air Products requests that SoCalGas confirm its intent | potential environmental impacts of the project and the alternatives to
to include environmental impact analysis as part of its evaluation of enable a consideration and evaluation of project alternatives as
Project Alternatives. compared to the project, per the Final Decision Ordering Paragraph
5(e).
13. 7/31/2023 Air Products Email The purpose of this study is to “identify potential sources [of] clean A high-level estimate for third-party operation and maintenance costs | Water Resource
(Miles Heller) renewable hydrogen generation and water and estimate the costs of the for water treatment will be developed, which will include estimates of | Evaluation

hydrogen for the Project.” To the extent the identified potential sources
are not collocated with the production sites, SoCalGas should evaluate
energy needs associated with water pre-treatment, and how those energy
needs would be met, as well as evaluating how the water will be
transported to the production site, and the energy sources and emissions
associated with that transportation.

the power demands and costs for treatment. SoCalGas’s overall
approach is to provide a range of costs that reflect the potential
variability in cost inputs (i.e., probable, high, and low “bookends” of
costs). The same approach will be used for estimating power costs.

SoCalGas expects that third-party clean renewable hydrogen
developers may utilize various water supply arrangements to meet
their energy requirements for water treatment and hydrogen
generation, such as onsite generation and direct power purchase from
power grids. However, the exact arrangement that might be adopted
by third-party clean renewable hydrogen developers would be facility
specific. The study will provide the bookend power costs by
assuming onsite generation being the lower end and direct purchase
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from the power grid being the upper end of the power costs. For the
low end of power costs, wholesale power costs will be assumed as a
proxy for the costs of onsite power generation. Representative costs
for retail and wholesale power will be compiled and used to develop
these estimates.

The Water Resource Evaluation study will also identify potential
water sources (e.g., recycled water, advanced treated water, surface
water through water exchanges) that third-party producers may
choose to draw upon for clean renewable hydrogen production.

14.

7/31/2023

Air Products
(Miles Heller)

Email

As with the renewable energy resources needed for production, any water
sources for production may be subject to competing demands for the
resource. SoCalGas should also evaluate competing demands for the
resource, and the potential impacts, including cost impacts, associated
with using the water resource for hydrogen impacts rather than the
competing alternate use or uses.

Please see response to Comment No. 13. In addition, due to the
highly dynamic relationship between water supply and demand,
competing water demands will continue to develop as analyses
related to water supply for clean renewable hydrogen production are
conducted.

For purposes of the Angeles Link Phase One analyses, the Water
Resource Evaluation study will identify potential water sources (e.g.,
recycled water, advanced treated water, surface water through water
exchanges) that third-party producers may choose to draw upon for
clean renewable hydrogen production. The identified potential water
sources will be summarized.

Water Resource
Evaluation

15.

7/31/2023

Air Products
(Miles Heller)

Email

The “Study Approach” for this Scope of Work states that a consultant
“will estimate NOx™ and, “[w]here applicable, the consultant will rely on
specific technical information (about facilities, equipment, processes,
throughputs, etc.) that is available.” This broad description fails to
provide any clarity on the methodology or methodologies that will be
employed to calculate potential NOx emissions, or the sources of data that
will be relied upon in developing that calculation. Nor does the Scope of
Work provide any specificity regarding how the “consultant will develop
estimates based on availability of related data or documented
assumptions.” A revised and much more detailed Scope of Work should
be developed and circulated to PAG members for input on methodology,

The Technical Approach document, which was shared with PAG
members on September 7%, 2023, details the methodologies that will
be employed for calculating potential NOx emissions. This document
includes a description of the potential data sources utilized, the
criteria for their selection, and the approach taken when data is not
readily available. In the development of these estimates, technical
information about equipment, processes, and estimated demand from
the demand study will be relied upon. In cases where data is not
accessible, the consultant will develop estimates based on related data
or well-documented assumptions.

Nitrogen Oxide and other
Air Emissions
Assessment
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data sources, and development of estimates in the absence of data
sources.
16. 7/31/2023 Air Products Email Similar to the Scope of Work for Nitrogen Oxide and other Air Emissions | The technical approach was outlined in a manner that allowed for Hydrogen Leakage
(Miles Heller) Assessment, the current scope of work, under “Study Approach,” simply |investigation of available and accessible information regarding Assessment
states that the “consultant will evaluate potential sources of hydrogen hydrogen leakage. The methodology shared with the PAG members
leakage,” and “will rely on specific technical information that is on September 5, 2023, details a process where potential leakage
available...” A revised and much more detailed Scope of Work should be |sources would be identified, and leakage estimation methodologies
developed and circulated to the PAG members for input on methodology |would be determined based on available related data or well-
and data sources. documented assumptions to develop leakage estimations.
17. 7/31/2023 Air Products Email Similar to the Scopes of Work for Nitrogen Oxide and other Air The technical approach was provided on September 7™ and provided | Greenhouse Gas
(Miles Heller) Emissions Assessment and Hydrogen Leakage Assessment, the Scope of | the methodology for the study. The evaluation of available related Emissions Evaluation
Work for Greenhouse Gas Emissions Assessment fails to provide any data, research and well documented assumptions necessary to provide
details concerning methodology, data sources, or the development of the level of detail requested had not been completed. The requested
estimates in the absence of data sources. A revised and much more information and detail will be available for comment and
detailed Scope of Work should be developed and circulated to PAG consideration as part of the Greenhouse Gas Emissions Evaluation
members for input on methodology, data sources, and development of preliminary data and findings and draft report.
estimates in the absence of data sources.
18. 7/31/2023 Air Products Email Air Products appreciates the opportunity to provide this input on the Please see response to Comment No. 1. General
(Miles Heller) general Scopes of Work provided by SoCalGas on July 6. Air Products
urges SoCalGas to provide more detailed Scopes of Work to the PAG to
allow adequate feedback on those Scopes prior to the commencement of
any work by consultants. Failing to fully vet the proposed Scopes of
Work with PAG members may result in faulty studies that fail to provide
analyses suitable to meet the requirements of D.22-12-055.
19. 7/31/2023 Climate Action | Email The proposal ignores hydrogen costs and energy insecurity. Low-income |In addition to providing safe, clean, and reliable sources of energy for | Environmental &
Campaign (Ayn families pay a disproportionate percentage of their income on energy. homes and businesses, SoCalGas is committed to exploring Environmental Social
Craciun) opportunities to prove energy as affordably as possible. D. 22-12-055 |Justice Analysis

The largest survey of people experiencing homelessness in California in
decades was published in June 2023, and it found that as little as $300 per
month in income, about the same cost as an average California utility bill
($243 per month according to PG&E) would have kept up to 70% of them
in housing.

It is well known that hydrogen is expensive — approximately $16 per
gallon equivalent when compared to gasoline — underscoring the

requires SoCalGas to share with the Commission its “plans for
addressing and mitigating affordability concerns” before proceeding
with Phase Two. The CPUC is also committed to affordability and is
responsible for regulating the state’s investor-owned utilities and sets
and approves rates that utilities can charge their customers. The
concept of “just and reasonable rates” is a fundamental principle in
utility regulation. As Angeles Link progresses, SoCalGas will
continue to assess affordability impacts and concerns.
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importance of hydrogen costs as an equity issue. Utility bills can make or
break a family economically, so when we consider energy policy
decisions, these realities must be considered first.

In light of this, it is concerning that the question I asked during the
meeting regarding ratepayer impacts was not answered — “Will the
economic analysis for the Angeles Link proposal include impacts on
ratepayers?”

This question must be answered before the project is allowed to move
forward. Costs from the Angeles Link proposal could force California
families into homelessness and pretending that the costs of the project are
not material to the proposal is a reckless denial of the needs and economic
realities of California families — particularly those in communities of
concern.

There is a growing number of studies that show how sources of clean
firm power, like clean renewable hydrogen, are key to affordably and
reliably transitioning California to a decarbonized energy system. For
example, a 2021 study prepared by the Environmental Defense Fund,
Clean Air Task Force, E3, Princeton University, and Stanford
University, assessed how California can affordably and reliably
decarbonize its electricity sector by 2045 and concluded that meeting
SB 100’s 100% carbon-free electricity mandates in the absence of
“clean firm power” (i.e., power available on demand without
dependence on weather) would lead to an approximately 65%
increase in wholesale electricity rates by 2045. (Long 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-
nucleargas/.) On the other hand, if approximately 30 GW of clean
firm power (e.g., combustion turbines using green hydrogen) were
available, California could take significant strides toward achieving
SB 100 mandates with wholesale generation and transmission supply
costs on par with current averages. (/d. at p. 39.)

Similarly, SoCalGas’s 2021 report on the role of clean fuels and gas
infrastructure in achieving California’s net zero climate goal, which
was independently verified by experts from UC Irvine and UC Davis,
concluded that “[c]ombining the strengths of renewable electricity
from solar and wind (clean electrons) with clean hydrogen, RNG,
syngas, and biofuels (clean molecules) is the most affordable . . . path
to carbon neutrality.” (See SoCalGas, The Role of Clean Fuels and
Gas Infrastructure in Achieving California’s Net Zero Climate Goal
Summary Report (October 2021), available at
https://www.socalgas.com/sites/default/files/202110/SCG_Whitepape
r_Full-Report.pdf.)

Finally, as part of Phase One, SoCalGas is preparing a High-Level
Economic Analysis and Cost-Effectiveness Study that will examine
clean renewable hydrogen delivery cost on a $/kg basis for the Project
and will compare these costs to a localized hub and hydrogen delivery
alternatives. Based on this, SoCalGas will compare the cost of clean
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renewable hydrogen to other decarbonization alternatives and
strategies that have been identified to help meet the State’s
decarbonization goals, including electrification, energy efficiency,
renewable natural gas, continued use of traditional fuels with carbon
management, and alternatives to hydrogen pipeline delivery
(trucking, train, marine and electric transmission of renewable power
for hydrogen production in-basin).
20. 7/31/2023 Climate Action |Email The proposal to allow fossil fuel-based hydrogen ignores climate realities | The Phase One studies only clean renewable hydrogen in accordance |General
Campaign (Ayn and could increase climate impacts. with Decision D.22-12-055, Ordering Paragraph 3(a), which provides
Craciun) that “Feasibility studies for the Angeles Link Project shall be

It was also troubling to hear that SoCalGas intends for Angeles Link to
carry hydrogen created from both fossil fuels and renewable sources.
SoCalGas representative Neil Navin said during the meeting that Angeles
Link would be an “open access pipeline” for all sources of hydrogen.
However, the sources of hydrogen are of the utmost importance.
SoCalGas representatives stated during the meeting that their intention is
to provide clean hydrogen, but if Angeles Link transports hydrogen
sourced from methane gas, dirty grid electricity or other fossil sources, it
would facilitate increased GHG intensity in our energy supply.

As NRDC explained in their recent analysis on clean hydrogen
deployment: “A new study by Evolved Energy Research casts compelling
insight into the heated debate around the IRA 45V clean hydrogen tax
credits. The study finds that the three pillars of 1) new clean supply, 2)
hourly matching and 3) deliverability will support substantial deployment
of clean hydrogen in this decade. The study also concludes that all three
pillars are the minimum guardrails against large carbon emissions
increases from hydrogen production and derailing U.S. climate progress.
The study — which can be added to the pile of evidence in favor of the
three pillars—further crumbles unsubstantiated claims by proponents of
looser rules that the three pillars will hobble industry growth. Those
unsubstantiated claims are, yet again, proven to be resoundingly FALSE.”

restricted to the service of clean renewable hydrogen that is produced
with a carbon intensity equal to or less than four kilograms of carbon
dioxide equivalent produced on a lifecycle basis per kilogram and
does not use any fossil fuel in the production process.”
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NRDC’s statements are also supported by recent reports from Energy
Innovation and Princeton University’s ZERO Lab, which found that the
three pillars of clean hydrogen are necessary to prevent significant
emissions increases and a grim reversal in clean energy progress for the
power sector and our economy.

Based on the information presented at the June 22, 2023, CBOSG
stakeholder meeting, SoCalGas is not developing the Angeles Link
project with the three pillars of clean hydrogen in mind and is ignoring
the Princeton University, Energy Innovation and Evolved Energy
Research studies mentioned above. We do not have time for hydrogen
sourced from fossil fuels.

The recent Intergovernmental Panel on Climate Change (IPCC) report
says continued dependence on fossil fuels is not consistent with a livable
future, with communities of concern feeling the impacts first and the
worst. We do not have time for hydrogen sourced from fossil fuels.

21.

7/31/2023

Climate Action
Campaign (Ayn
Craciun)

Email

Misinformation presented regarding SoCalGas “culture of safety.” During
the meeting, SoCalGas representative Emily Grant said, “SoCalGas has a
culture of safety,” but in 2015, SoCalGas was responsible for the largest
methane gas leak in U.S. history, which dumped 100,000 tons of toxic
chemicals into the air north of Los Angeles for months, forcing more than
8,000 families to flee their homes. Last year, SoCalGas and Sempra paid
$1.8 billion to settle with thousands of residents sickened by the blowout
at Aliso Canyon.

During the Angeles Link meeting, SoCalGas representatives did not
discuss their failures at Aliso Canyon or explain how SoCalGas would
ensure the company would guarantee the public would not be harmed by
the Angeles Link project or other operations in the future. SoCalGas has
demonstrated that it cannot be trusted to safeguard community health or
safety, and their decision to misrepresent their record of harm to the
community during the Angeles Link meeting should prompt closer review
of their proposal.

At SoCalGas, safety is a core value and is at the foundation of
everything we do. This commitment to safety is embedded in our
culture and dedicated employees who work to safely and reliably
operate the gas system to serve our customers.

SoCalGas’ safety culture fosters a work environment where
employees at all levels, work locations, and departments are
empowered to continuously enhance the safety of our operations.
Just as importantly, our culture and practices encourage employees to
raise safety concerns including to “Stop The Job” if someone is ever
concerned with the safety implications of a particular situation. Very
simply, our employees take pride in their work and ownership for
safety.

While a strong safety culture exists at SoCalGas today, we are
committed to continuously enhancing the maturity of our safety
culture and approach to safety. To that end, SoCalGas has
implemented a comprehensive safety management system (SMS)

Plan for Applicable
Safety Requirements
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Though the presentation decks from the July 20 and 21 CBO workshops
mention safety, they did not address these concerns.

consistent with American Petroleum Institute Recommended Practice
1173 (API RP 1173) and is engaged in continuous learning and
improvement through Safety Forward, a concerted effort to foster
learning and further improve company safety culture and systems.

The Decision requires (OP 6 (f)) SoCalGas to evaluate safety
concerns involved in pipeline transmission, storage and transportation
of hydrogen applicable to the Project. This safety study will include
an assessment of applicable safety requirements for employee,
contractor, system and public safety. A focus on all aspects of safety
and consideration of the physio-chemical properties of hydrogen will
be addressed. For further information on the scope and technical
approach of the safety study, please see the ‘Living Library’
developed for the PAG and CBOSG.

22.

7/31/2023

Climate Action
Campaign (Ayn
Craciun)

Email

SoCalGas lacks credibility due to ongoing proposals to blend hydrogen
and methane gas in buildings. In September 2022, SoCalGas proposed to
blend to spend $13 million in ratepayer dollars to pipe, blend and burn a
dangerous, experimental, and toxic mix of hydrogen and methane gas in
ovens, furnaces, water heaters, dryers, and boilers in a 2,500-student UC
Irvine freshman dormitory and numerous other student and faculty
buildings on campus.

UC Irvine administrators rejected the proposal in March 2023 based on
safety and environmental justice concerns from the UC Irvine
community, including the fact that SoCalGas planned to locate the project
in a freshman dorm, thereby ensuring students would have no knowledge
of or ability to consent to the project before matriculation. None of the
dozens of students or faculty we spoke to about the project had heard of
it, even though SoCalGas’ project timeline stated that community
engagement had been ongoing for several months. SoCalGas’ decision to
design the proposed UC Irvine project to ensure impacted communities
would have no knowledge of or ability to consent to it demonstrates an
ongoing practice of ignoring community safety, consent, and participation
to advance SoCalGas interests.

SoCalGas continues to pursue a hydrogen/methane blending pilot at UC
Irvine, despite broad consensus that there is no need to incur all the
uncertainty, costs, health, and safety risks that come with hydrogen

The Angeles Link Project is a proposed open-access, common carrier
100% clean renewable hydrogen pipeline transportation system. The
project itself is not designed to blend hydrogen with natural gas;
rather, it is focused solely on the delivery of clean renewable
hydrogen. Any consideration of hydrogen blending pertains to
potential end-use applications, specifically for early adoption by
certain hydrogen end users such as power generation, which may opt
to blend hydrogen with natural gas “behind-the-meter” — a decision
that is outside of SoCalGas’ control.

The Demand Study, which is one of sixteen Phase One feasibility
studies, is examining potential demand for clean renewable hydrogen
within SoCalGas’s service territory through 2045, spanning across
mobility, power generation, and industrial sectors. In the context of
power generation, the study is exploring thermal power generation
options at facilities like Scattergood, aligning with LADWP’s plans.
This includes the consideration of a strategy for gas-fired power
plants to move from a blend of 30% hydrogen and 70% natural gas
towards 100% hydrogen, to achieve California’s carbon neutrality
goals.

As explained above, the Angeles Link is designed to transport only
100% clean renewable hydrogen. The project is committed to
supporting California’s transition to a decarbonized energy system,

General
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blending experiments when electrification is a pollution-free option for
decarbonizing buildings today.

SoCalGas’ approach in the UC Irvine pilot project demonstrates that the
company continues to act in bad faith and that their stated intent to pursue
clean hydrogen through Angeles Link lacks credibility, particularly when
considered with the other issues mentioned in this letter.

and any discussions of blending are strictly related to potential end-
user decisions for their specific applications, which are not within
SoCalGas control.

Separate from Angeles Link, on September 8, 2022, SoCalGas,
SDG&E, and Southwest Gas Corporation filed a joint application
(A.22-09-00) to establish hydrogen blending demonstration projects.
The purpose of SoCalGas’s project, which is being developed in
collaboration with UCI, is to gather and analyze field-testing data
using increasing concentrations of blended hydrogen to develop
hydrogen injection standards compatible with current steel and plastic
distribution pipelines (and potentially steel transmission pipelines)
and end-user appliances and equipment. On December 15, 2022, in a
separate proceeding, the Commission approved D.22-12-057, which
requires SoCalGas and the other utilities to file a new application or
amend its existing application to test hydrogen blending in natural gas
at concentrations in increasing increments from 0.1 to five and five to
twenty percent. While we believe hydrogen blending is an important
subject for additional research and demonstration projects,
SoCalGas’s blending proposals are unrelated to Angeles Link, which
will be exclusively dedicated to transporting clean renewable
hydrogen.

23.

7/31/2023

Communities
for a Better
Environment
(Theo Caretto)

Email

The Angeles Link project’s first phase is slated to take over 12 to 18
months. During that period, SoCalGas asked the Commission to focus on
“preliminary engineering, design, and environmental studies to study
supply, demand, possible end users, pipeline configuration and storage
solutions and to analyze project alternatives.” As of this letter’s
submission, “Phase One” has been ongoing for over 7 months, between
one third and one half of the allotted time. In this time, SoCalGas has
shared little concrete information about the above focus areas beyond
vague study descriptions and information already discussed in their
Commission filings. SoCalGas must share full study descriptions rather
than sanitized summaries which do not discuss specific study scopes or
inputs necessary to evaluate the work SoCalGas will conduct.

The lack of transparency present in quarter one continues to plague
Angeles Link. CBE asked SoCalGas to provide all meeting materials in
advance of public meetings and provide recordings promptly after each

Please see Response to Comment No. 1. Our actions throughout the
Phase One feasibility study process have upheld SoCalGas’s
commitment to conduct a robust stakeholder engagement process
consistent with the requirements of Decision 22-12-055, which calls
for quarterly stakeholder engagement meetings with parties in the
Angeles Link proceeding and affected interest groups, including but
not limited to disadvantaged communities (DACs) and Environmental
and Social Justice (ESJ) communities, ratepayer advocacy groups,
union organizations, and state agencies. As the project develops, we
will enhance our community outreach and engagement to include
stakeholders directly impacted by the project. For example, once
preliminary pipeline routing alternatives are established, we will use
this information to identify and engage with the communities that
may be directly affected.

General
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meeting. Despite asking participants to attend between 10 and 20 hours of | Additionally, in recognition of the large amount of material provided
meetings during the week of July 17th, SoCalGas has not made meeting |to stakeholders and in response to feedback received, SoCalGas has
recordings available to Angeles Link participants. SoCalGas still has a amended the outreach process to include: delivering meeting
long way to go to meet the transparency and collaboration standards set | materials at least one week prior to meetings, with a goal of two
for it by the Commission. Communities for a Better Environment look weeks prior, allowing additional time post-meeting for stakeholders
forward to sharing additional feedback as soon as possible. to provide feedback and review materials, offering the possibility of
dedicated one-on-one time with subject matter experts, and posting all
presentation decks, transcripts, and meeting recordings to a
stakeholder “Living Library”.
24. 7/31/2023 Defend Ballona | Email As an environmental scientist, wildlife biologist and botanist, trained also | Potential impacts to natural resources, including cultural and tribal Environmental &
Wetlands in Geology, Hydrology and Anthropology, I am concerned about the resources, habitat and sensitive species, are being assessed at a high | Environmental Social
(Robert van de Scope of Work Descriptions for Phase One Studies. In that spirit I would |level in the Environmental & Environmental Social Justice Analysis. |Justice Analysis
Hoek) like to offer that the following topics must be added and addressed: More in-depth analysis of the project’s potential impacts to natural
resources and cultural and tribal resources will be evaluated as more
A. Study and Consideration of Sacred Sites locations and a much greater |details of the project are developed in subsequent phases of the
involvement with the Indigenous Tribal Leaders of our region. project. Consultation with tribes regarding potential impacts to
resources and possible impact avoidance/minimization strategies will
also be conducted in subsequent Phases of the project when
preliminary project alignment and routing alternatives are identified.
C. Study of Flora and Fauna that will be impacted by the Angeles Link.
25. 7/31/2023 Defend Ballona | Email In that spirit [ would like to offer that the following topics must be added | Part of our analysis assesses whether existing rights of way are the Preliminary
Wetlands and addressed: preferred locations for Angeles Link. That analysis includes Routing/Configuration
(Robert van de reviewing existing public franchise agreements and easements to Analysis
Hoek) assist with potential routing. The engineering and routing analysis
will assess potential routing with consideration of potential risks,
including seismic and other issues, and pipeline engineering will
B. Study of whether existing pipeline rights of way are the best locations | follow all applicable standards.
for the Angeles Link (considering current knowledge of seismic issues
not known or understood when the original rights of way for methane gas
pipelines were approved.)
26. 7/31/2023 Defend Ballona | Email In that spirit [ would like to offer that the following topics must be added | See response to Comment No. 22. The project is committed to General
Wetlands and addressed: supporting the transition to a decarbonized energy future, and any
(Robert van de discussions of blending in the Phase One studies are strictly related to
Hoek) end-user decisions for their specific applications, which are not within

SoCalGas’s control.
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D. Study of EXACTLY how long it will take to remove Methane Gas
from the Hydrogen/Methane Gas mix.
27. 7/31/2023 Defend Ballona | Email CBO compensation: When I was informed about the mandate from the | SoCalGas provides compensation to non-profit organizations directly | General
Wetlands CPUC to SoCalGas to form a group of Community Based Organizations |and not to individuals as payment for participation in stakeholder
(Robert van de to learn about and review plans for the Hydrogen Link, I was informed engagement meetings. Compensation will be provided in accordance
Hoek) that participants would be receiving individual stipends directly for the with the Detailed Plan and Set of Procedures for Community Based
time and effort we would be making. After I completed compensation Organization Compensation approved in Advice No. 61461. For
forms, I was told differently, and have, thus, still been left not smaller non-profit organizations that do not hold official 501(¢c)(3)
compensated as promised. The CPUC and SoCalGas may not be aware, | status it is customary for fiduciary responsibilities to be handled by
but after 9-11, banks made the decision not to open accounts unless a another 501(c)(3) organization on their behalf.
group is incorporated — this was a huge change. Defend Ballona Wetlands
is a community coalition, and we do not have a bank account. I hope that
you can fix this situation and pay directly, as we have been told that
would happen and have been patiently waiting for payment for 4
meetings now. Thank you for considering my comments.
28. 7/31/2023 Environmental |Email EDF suggests that SoCalGas and Insignia Environmental examine all SoCalGas recognizes that hydrogen leakage is a critical issue that can | Hydrogen Leakage
Defense Fund possible research and literature around this [hydrogen leakage]. have implications for safety and environmental impacts. The Assessment
(Joon Hun Specifically, EDF recommends the following resources be included in the | Hydrogen Leakage Assessment study will include a comprehensive
Seong) Phase One study: review of existing studies, reports, and scientific literature on

e  Warwick, N. J., Archibald, A. T., Griffiths, P. T., Keeble, J.,
O'Connor, F. M., Pyle, J. A., and Shine, K. P.: “Atmospheric
composition and climate impacts of a future hydrogen economy”,
Atmos. Chem. Phys. Discuss. [preprint],
https://doi.org/10.5194/acp-2023-29, in review, 2023.

e Hauglustaine, D., Paulot, F., Collins, W. et al. “Climate benefit
of a future hydrogen economy”, Commun Earth Environ 3, 295
(2022). https://doi.org/10.1038/s43247-022-00626-z

e Bertagni, M.B., Pacala, S.W., Paulot, F. et al. “Risk of the
hydrogen economy for atmospheric methane”, Nat Commun 13,
7706 (2022). https://doi.org/10.1038/s41467-022-35419-7

e Fabien Paulot, David Paynter, Vaishali Naik, Sergey Malyshev,
Raymond Menzel, Larry W. Horowitz, “Global modeling of
hydrogen using GFDL-AM4.1: Sensitivity of soil removal and
radiative forcing”, International Journal of Hydrogen Energy, 46,
Issue 24, 2021,13446-13460, ISSN 0360-3199,
https://doi.org/10.1016/].ijhydene.2021.01.088.

hydrogen leakage including the studies referenced by EDF (“As
Climate Concerns About Hydrogen Energy Grow, New Tech
Unveiled at CERA Week Delivers Unprecedented Results Measuring
Leaks, Other Emissions™). Our goal is to integrate this knowledge
into the design, operation, and maintenance of Angeles Link to
minimize leakage and its associated impacts.
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e Ocko, I. B. and Hamburg, S. P.: “Climate consequences of
hydrogen emissions”, Atmos. Chem. Phys., 22, 9349-9368,
https://doi.org/10.5194/acp-22-9349-2022, 2022.
e Sand, M., Skeie, R.B., Sandstad, M. et al. “A multi-model
assessment of the Global Warming Potential of hydrogen”,
Commun Earth Environ 4, 203 (2023).
https://doi.org/10.1038/s43247-023-00857-8
e Esquivel-Elizondo, Sofia, Alejandra H. Mejia, Tianyi Sun, Eriko
Shrestha, Steven Hamburg, and Ilissa Ocko. 2023. “Wide Range
in Estimates of Hydrogen Emissions from Infrastructure.” OSF
Preprints. April 13. https://doi.org/10.31219/0sf.io/unzrm
Additionally, EDF recommends the following resource for leakage
analysis included in the Phase One study, in particular related to detection
technology.
e Environmental Defense Fund, “As Climate Concerns About
Hydrogen Energy Grow, New Tech Unveiled at CERAWeek
Delivers Unprecedented Results Measuring Leaks, Other
Emissions”, March 5, 2023.
29. 7/31/2023 Environmental |Email Phase One study should examine all other possible sources of hydrogen | SoCalGas acknowledges the importance of including various Hydrogen Leakage
Defense Fund emissions, including, but not limited to, venting, and purging of potential emission points, such as venting and purging, alongside Assessment
(Joon Hun hydrogen, in addition to hydrogen leakage; and include those other hydrogen leakage. Potential sources of hydrogen leakage including
Seong) possible sources in Phase One study calculations. venting and purging are considered in the Phase One Hydrogen
Leakage Assessment study. The study assumes that any intentional
venting of hydrogen would be captured and not emitted to the
atmosphere as part of the Project (mitigation efforts can include
recapturing vented hydrogen and re-routing to process).
30. 7/31/2023 Environmental |Email Will hydrogen emissions be included and/or considered in the GHG The Greenhouse Gas Emissions Evaluation study is designed to Greenhouse Gas
Defense Fund emissions impact calculations? Will SoCalGas and Insignia provide a full | assess the potential GHG emissions that may arise specifically from |Emissions Evaluation
(Joon Hun range of GHG emissions considered? the combustion of hydrogen. Part of the Phase One study report will
Seong) address hydrogen leakage and its potential relationship to GHG
emissions.
31. 7/31/2023 Environmental |Email Are SoCalGas and Insignia planning any empirical measurements around | The scope of work and timeline for the Phase One emissions studies | Greenhouse Gas
Defense Fund the emissions sources? do not include empirical measurements. Total value chain and Emissions Evaluation
(Joon Hun component-level leakage estimation approaches were evaluated to
Seong) determine the best approach for conducting leakage estimation

calculations for this study.
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32. 7/31/2023 Environmental |Email Will NOx emissions include emissions related to industrial, commercial, |The Demand Study assesses potential demand for clean renewable Nitrogen Oxide and other
Defense Fund or residential hydrogen combustion? EDF recommends that those sources | hydrogen for the mobility, hard-to-electrify industrial, and power Air Emissions
(Joon Hun be included if hydrogen use in relevant sectors are considered within the | generation sectors. The NOx and other emissions studies evaluate the | Assessment
Seong) Phase One study. potential for NOx and opportunities to reduce NOx from these sectors
during Phase One. While the Phase One studies will focus on
mobility, industrial, and power generation end-users, it is noted that it
may be appropriate to consider emissions in the commercial sector in
future phases.
33. 7/31/2023 Environmental |Email The Phase One study should also cover adjustments necessary to achieve |Opportunities to control NOx emissions associated with hydrogen Nitrogen Oxide and other
Defense Fund NOx emissions from hydrogen use that would be “no worse” than combustion, including changes to after-treatment performance and Air Emissions
(Joon Hun corresponding fossil fuel use, including any changes in after-treatment generation load, are included in the NOx and other air emissions Assessment
Seong) performance and generation load with hydrogen combustion. assessment based on information currently available in the existing
literature.
34. 7/31/2023 Go Green Email Please see response to Comment No. 23. General
Initiative (Jill
Buck) My one suggestion would be to consider adding a vocabulary/glossary
slide at the beginning of each session. There are stakeholders with SoCalGas has prepared a “Living Library” of resources related to the
varying degrees of understanding, and it might be good to do some level Project and clean renewable hydrogen, and this includes a glossary of
setting in the beginning, so they feel more confident with the subject terms. SoCalGas will look to add session-specific glossary of terms
matter. as part of planning for future sessions.
35. 7/31/2023 Los Angeles Email With respect to Angeles Link and one of its expressed goals to “enhance | Energy system reliability and resiliency are critical concerns as Pipeline Sizing & Design
Department of energy system reliability, resiliency, and flexibility,” it is important that | California transitions to a decarbonized energy system. Clean Study
Water and Phase 1 include two assessments of the proposed infrastructure against renewable hydrogen could replace the role that natural gas currently
Power (Jesse chronic and acute events that may threaten its operation. As LADWP plays in supporting on-demand power and, by extension, grid
Vismonte) decarbonizes its power system with variable energy resources like solar | reliability and resiliency. As noted in the CEC’s Draft 2023

and wind, it will need green-hydrogen-fueled firm power generation to
maintain system reliability and resiliency. It is critical that the green
hydrogen supply is available when called upon. If not, this will directly
threaten power system reliability and resiliency and result in load-
shedding events. The path toward decarbonization will bring a growing
reliance on electricity for end-use energy demand, which means
disruptions to electricity will be more impactful to customers.

One definition of resilience is the ability to anticipate, prepare for,
respond to, and recover from potentially disruptive events, ideally while
maintaining an adequate level of system function with minimum damage
or adverse impact.

Integrated Energy Policy Report (IEPR), in 2021, fossil gas made up
about 40% of the state’s total power generation mix and it continues
to play “an important role in maintaining electric reliability because
of its ability to be dispatched on command.” (Draft 2023 Integrated
Energy Policy Report, p. A-1, available at
https://www.energy.ca.gov/data-reports/reports/integrated-energy-
policy-report/2023-integrated-energy-policy-report.) The 2023 Draft
IEPR notes that research is “needed on the potential value of
hydrogen as a firm dispatchable resource or long-duration energy
storage for grid reliability.” (/d. at p. 83.) See also, reliability
discussion in response to Comment No. 19.
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The California Air Resources Board (“CARB”) has also noted the
role hydrogen can play in replacing natural gas to help decarbonize
the electricity sector. For example, CARB’s 2022 Scoping Plan
considers four scenarios that CARB identified as a pathway to carbon
neutrality—and all contemplated green hydrogen as a necessary
component. (CARB, Final 2022 Scoping Plan, at 64, available at
https://ww?2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf.)
CARB explained that “[d]ecarbonizing the electricity sector is a
crucial pillar” of meeting California’s climate goals and “[h]ydrogen
produced from renewable resources and renewable feedstocks can
serve a dual role as a low-carbon fuel for existing combustion
turbines or fuel cells, and as energy storage for later use.” (/d. at pp.
109, 204.)

In Phase One, clean renewable hydrogen’s role in promoting grid
reliability and resiliency will be considered at a high-level in the
Pipeline Sizing and Design Criteria Study. SoCalGas will include an
electric reliability literature review as part of the Pipeline Design and
Configuration workstream. The primary purpose of the reliability
literature review is to summarize the conclusions of relevant studies
with respect to the use of hydrogen as a clean generation fuel to
enable bulk electric grid reliability that are increasingly supplied by
intermittent renewables and intraday energy storage.

36.

7/31/2023

Los Angeles
Department of
Water and
Power (Jesse
Vismonte)

Email

One possible risk scenario, for example, threatens LADWP’s
transmission system infrastructure: during wildfires that encroach on
LADWP’s transmission system, it may result in reduced or the complete
loss of electrical import capability. In such scenarios with concurrently
high electrical load, it will become necessary to depend on local, firm
generation to avoid widespread blackouts (e.g., hydrogen-fueled power
generation at LADWP generating stations).

Future hydrogen pipelines may be exposed to the same risks moving
forward, especially if they are to import green hydrogen from outside the
LA Basin (while recognizing limited local, in-basin hydrogen storage
solutions exist). Resiliency risk assessments are becoming increasingly
important in the face of climate-driven threats and are requiring energy
planners to think carefully about the associated impacts and mitigative

Please see response to Comment No. 35.

The Pipeline Sizing and Design Criteria study will consider resiliency
and reliability at a high-level during Phase One and will address
concepts related to system reliability, resiliency, and flexibility
related to Angeles Link’s operation as a clean renewable hydrogen
transportation system and the broader California power sector.

Pipeline Sizing & Design
Criteria
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solutions. Besides wildfires, other risks include protracted heat waves,
heavy precipitation, storm surge, sea-level rise, and earthquakes.
Considerations of these events and their impacts to system resiliency must
be assessed and incorporated into the Angeles Link studies.
From LADWP’s review of PAG meeting documentation, the idea of
resiliency is largely absent in PAG meetings to-date. LADWP expects to
participate more in PAG meetings moving forward. Thank you again for
the opportunity to provide comments and do not hesitate to reach out to
me with any questions.

37. 7/31/2023 Parents, Email Please see response to Comment No.1 and 23. Environmental &
Educators/Teac Environmental Social
hers, and With that being said, there is still some technical things, fear and stigma Justice Analysis
Students in that the public will still have when it comes to a big company and a SoCalGas will continue to provide transparency to and engage with
Action (Sydney conglomerate that will be hard to wash off and it will take a lot more the CBOSG and PAG members as the Phase One feasibility studies
Rogers) outreach, forums and understanding on your part than ours to build that | progress. In response to stakeholder feedback, SoCalGas has added

trust that has been diminished due to land ownership, land taken, misuse
and people not having opportunities like others for decades.

From sitting for just two days, people are still seething from years of
mistreatment that I know that most of us have nothing to do with but will
have to deal with the consequences for sure.

It was eye opening and from a macro social work perspective gave me
such an insight on what environmental justice looks like and what kind of
impact I could really do once I finish my MSW and get out into the
world.

As you may have noticed, I have been known to be inquisitive. I speak
my mind, but [ will always want to know the truth, the good and the bad
and find an equal footing. That is the only way we can really find the true
path I feel, and I think SoCalGas is on its way to something real. But (yes
there is but) my time is valuable, and sitting there for hours takes a lot and
coming back will take a lot more. My internship is over, and I am
finishing school at the end of the year. But I want to stay involved. The
good and the bad right?

Let me know how I can be involved in some way.

the development of an Environmental Justice Community
Stakeholder Engagement Plan to be implemented in Phase Two to
gather information regarding community concerns and evaluate
methodologies to mitigate impacts to historically marginalized
communities. SoCalGas will also consider this feedback when
developing stakeholder outreach activities in future phases of the
project.
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38. 7/31/2023 Protect Playa |Email According to CPUC’s Order Number (3) Letter (e) in (REV. 1) A.22-02- |SoCalGas values the time and contributions of all stakeholders General
Now (Faith 007 Decision Approving the Angeles Link 12/13/2022, SoCalGas is involved in the Angeles Link Project and acknowledges the concerns
Myhra) required: “to conduct quarterly stakeholder engagement meetings, raised about the additional time commitment required to participate in

including quarterly meetings with Planning Advisory Group members.
SoCalGas shall also identify and invite participation from community-
based organizations that may potentially be impacted by the Project,
including disadvantaged communities and environmental social justice
groups, in either the quarterly Planning Advisory Group meetings or
some other stakeholder engagement process.”

Though SoCalGas is conducting these meetings quarterly thus far, they
are not covering all the necessary information at these quarterly meetings
resulting in the necessity of CBO stakeholders needing to attend
additional workshops to cover the essential information in the ‘Study
Description’. This has resulted in CBOs that do attend these extra
workshops being overburdened with having to give more time than
originally committed to fully represent their community, and other
representatives not being able to attend these additional workshops and
not being able to fully represent their community. Though I appreciate
that SoCalGas, and their facilitating partners put together these
workshops when they received feedback that CBO stakeholders did not
feel like they got enough information, I do not think that was sufficient
for properly adhering to environmental justice principles or conducting
robust stakeholder engagement meetings. I feel strongly the answer is
extending our next deadline ‘Phase 1 Study Technical Approach’ and
covering all the information over 2 quarterly meetings. This will lessen
the unexpected burden on CBO Stakeholders while still allowing us to
represent our communities and give feedback. Considering how large a
project it is, and the impact it will have on communities, energy
infrastructure, climate goals, and public funds, we need to take the proper
time. I asked about the length of the process to 2 SoCalGas employees at
the last-minute workshop on July 19, 2023, and they implied the short
timeline was coming from the CPUC. I have since emailed asking for
confirmation on if it is the CPUC or SoCalGas who insisted on the short
timeline and have not yet received a response. On February 17, 2022,
SoCalGas estimated to the CPUC that Phase 1 would take approximately
12-18 months. At the moment it is on a schedule of 13 months, which is
clearly not enough time. I do not believe this rushed process is indicative
of responsible engagement.

extra workshops. For each milestone, SoCalGas provides detailed
material for each applicable study based on the milestone, which are
discussed during the workshops and quarterly meetings. SoCalGas’s
primary objective is to focus on member-driven questions to enhance
feedback from the PAG/CBOSG members. The additional interim
meetings are held to give members ample opportunity to engage in a
deeper analysis into the details of each study and provide additional
feedback. We also note that in Q3, SoCalGas extended the schedule
for stakeholder study review to provide additional opportunities for
input.

Through SoCalGas’s memorandum account application, we proposed
that Phase One would be completed in 12-18 months and estimated
the $26 million that was approved in Decision 22-12-055 for memo
account treatment to complete Phase One work within this timeline.
PAG/CBOSG members will have the opportunity to provide feedback
for all milestones (Scope of Work, Technical Approach, Preliminary
Findings and Draft Reports) throughout the Phase One process.
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39. 7/31/2023 Protect Playa |Email According to CPUC’s Order Number (8) Letter (b) in (REV. 1) A.22-02- | To date, SoCalGas has reached out to and engaged with several tribal | Environmental &
Now (Faith 007 Decision Approving the Angeles Link 12/13/2022, SoCalGas is organizations, including the Los Angeles Indigenous People's Environmental Social
Myhra) required to: ‘proactively identify and invite the involvement from CBOs, | Alliance, California Native Vote Project, and Comunidades Indigenas | Justice Analysis
including ESJ and DAC groups, that are equipped to serve the en Liderazgo (CIELO), which are now members of CBOSG.
communities that will be impacted by the Angeles Link Project.’ Additionally, we are in ongoing discussions with representatives of
local, non-federally recognized tribes to encourage their participation
It has become very clear that most of the local tribes are not represented |in the PAG and/or the CBOSG. Also, as noted in response to
in the process. Environmental Justice requires them to be represented in | Comment No. 37, a community-based stakeholder engagement plan is
this process. Stakeholders have raised these concerns on multiple being prepared as part of the Environmental & Environmental Social
occasions. The answer we keep hearing is, “we will work on it” but thus | Justice analysis. Native American tribes are one of the many potential
far that has not happened. stakeholder groups that will be identified in the plan. More direct
outreach with stakeholders will be included in subsequent phases of
the project when preferred project alignment and routes have been
identified.
40. 7/31/2023 Protect Playa |Email According to CPUC’s Order Number (8) Letter (a) in (REV. 1) A.22-02- |Please see response to Comment No. 27. Per stakeholder request, General
Now (Faith 007 Decision Approving the Angeles Link 12/13/2022 SoCalGas is SoCalGas met with Energy Division shortly after the issuance of
Myhra) required to: “provide compensation to CBOs for their participation which | Advice No. 61461. At the meeting, Energy Division and SoCalGas

may include a per-diem stipend for participation at quarterly stakeholder
meetings.”

I am a part of a CBO that is grassroots and unincorporated. All our
members are volunteers and already give what little time they have
serving and raising the voices of our community. However, we have been
told that in the absence of incorporation they cannot pay individuals. The
only solution they have offered is fiscal sponsorship with an incorporated
organization. This has proven to be difficult as now I am having to take
more time that I as a volunteer don’t have to try and find an organization
that 1) shares most of our CBO’s values and 2) is willing to take a check
from a fossil fuel company (not something most environmental justice
groups are willing to do understandably.) This puts an unnecessary
burden on participating CBO Stakeholders. I just received an email from
Emily Grant letting me know they are going to try and approach the
CPUC and discuss options for compensating individual stakeholders. I
hope that the CPUC works with her in resolving this obstacle.

It has come to my attention that several of the CBO Stakeholder
organizations take regular donations from SoCalGas. Though I don’t
believe this should exclude them from participating in this important

agreed to continue implementing the previously approved protocol.
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process, I do believe it should be transparent to the other CBO
Stakeholders and the CPUC.
41. 7/31/2023 Protect Playa |Email It is clear the CPUC required these engagement meetings to create Please see response to Comment No. 1. Per the transcript taken on General
Now (Faith transparencies and gather valuable stakeholder feedback. I have concerns |June 22, 2023, for the quarterly meeting, Mr. Navin stated that there
Myhra) that SoCalGas is not being honest in this process. were “less than 2,000 miles”, which aligns with the figure provided
by the Congressional Research Service. According to the
At the quarterly meeting on June 22, 2023, SoCalGas employee, Neil Congressional Research Service: “As of December 2020, there were
Navin, responded to a question stating that there are 2,000 miles of 1,608 miles of hydrogen pipeline in the United States.” Please see
Hydrogen pipelines currently in the United States. At the workshop on ‘Pipeline Transportation of Hydrogen: Regulation, Research, and
July 19, 2023, SoCalGas employee, Amy Kitson, responded to a question | Policy’ available at:
stating that there are 1,600 miles of Hydrogen pipelines currently in the | https://crsreports.congress.gov/product/pdf/R/R46700
United States. The lack of consistent numbers concerns me greatly. This
either implies that their senior employee on the project does not
understand the current use of hydrogen for energy in the United States or | By comparison, Europe is planning to build tens of thousands of
they use what number best suits them. miles of hydrogen pipelines by 2040 to connect countries with each
other and with projects that generate, store and transport hydrogen.
At the workshop on July 22, 2023, SoCalGas employee, Darrell Johnson, According to the EHB’s 2030 hydrogen infrastructure map, a total
stated in his presentation that Hydrogen is not a greenhouse gas. length of approximately 28,000 km in 2030 (17,400 miles) and
Hydrogen is an indirect greenhouse gas. I feel his answer was purposely | 53,000 km by 2040 is envisioned in the 28 European countries
misleading. He also said that the IPCC report did not find that Hydrogen |involved with 23,365 km of dedicated hydrogen pipelines available
has a greenhouse gas impact on the planet. The IPCC report, in fact, did | by 2030.
not study Hydrogen’s indirect greenhouse gas impact on the planet and it
won’t address it until the next report in 2026. This is a serious
manipulation of the facts to benefit the bottom-line of SoCalGas.
The comment regarding greenhouse gases made during the workshop
was intended to convey that, as of now, the Intergovernmental Panel
on Climate Change (IPCC) has not assigned a Global Warming
Potential (GWP) value to hydrogen. We recognize that scientific
understanding and research on this topic are continually evolving, and
we are committed to staying informed about the latest findings and
incorporating them into our discussions and analyses.
42. 7/31/2023 Protect Playa |Email At the workshop on July 19, 2023, SoCalGas employee, Katrina Regan, |Hydrogen gas has been safely used in the industry for over 100 years. |Plan for Applicable
Now (Faith stated: “So simply stated, to become a fire hazard, hydrogen must first be | When safety incidents do occur, important lessons are learned so that | Safety Requirements
Myhra) confined.” This entire project revolves around confining and containing | we can enhance and strengthen our existing safety practices. Part of

Hydrogen. This alone makes me concerned.

At the workshop on July 19, 2023, the news broke that there was a
Hydrogen explosion in Kern County at a bus fueling station. (This was

our Angeles Link Phase 1 safety study will evaluate natural gas and
hydrogen incidents like this one to help inform the engineering design
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while we were discussing safety at the workshop). A CBO Stakeholder of Angeles Link as a hydrogen transport system that maximizes safety
shared this information in the zoom chat. SoCalGas did not address the for our customers and the communities we serve.
comment. A CBO Stakeholder who was attending in person raised their o ) o
hand and shared this information. SoCalGas stated that they did not want The facilities involved in the Kern County 1n01d'ent are I,lOt operated
to speculate on the event and moved on. The CBO Stakeholder group has Py SoCa!Gas, and we unders.tand t?aseFl onp ublicly available
still not gotten any response from SoCalGas on this current and relevant 1nformgt10n that a thorough 1nvest¥gat¥on is currently underway to
event. determine the cause and any contributing factors.
43. 7/31/2023 Public Email To enable a fair comparison between potential alternatives and ensure the | Consistent with the requirements in the Final Decision, Ordering Demand Study
Advocates widest range of reasonable alternatives for evaluation by stakeholders and | Paragraphs 5(e) and 6(d), Phase One will involve the evaluation of
Office (Arthur the Commission, a local hub scenario should be developed and evaluated |the Project against a range of options or “project alternatives”,
Fisher) in the following studies identified in the Scope of Work: including a localized hydrogen hub option, that may meet the

» Water Resource Evaluation;

* Demand Study;

* Production Planning & Assessment;

* High-Level Economic Analysis & Cost Effectiveness;

* Project Options and Alternatives;

* High-Level Feasibility Assessment & Permitting Analysis;

* Preliminary Routing/Configuration Analysis;

* Environmental & Environmental Social Justice Analysis; and

» Greenhouse Gas Emissions (GHG) Evaluation.

A local hub scenario should assess the availability of the precursors for
hydrogen generation and the feasibility of generating hydrogen near the
main source of demand. Such a scenario would evaluate both the existing
water and energy transmission infrastructure, and the ability to expand
such infrastructure to facilitate the development of hydrogen generation
near the main source of demand.

Both pipeline and hub scenarios should be informed by the Demand
Study and the Water Resource Evaluation, but additional analysis of

Project’s purpose, and compare such costs and potential
environmental impacts. Angeles Link is intended to fulfill several
underlying purposes, including supporting California’s
decarbonization goals as set forth in full in the Scope of Work
Descriptions document. The Project Options and Alternatives Study
will identify and provide a detailed description of a potential localized
hydrogen hub. The High-Level Economic Analysis and Cost
Effectiveness Study will evaluate the costs associated with and the
cost effectiveness of the localized hydrogen hub. That study will
determine a methodology to measure cost effectiveness that includes
evaluating cost estimates, performing economic analysis to determine
the potential levelized cost of clean renewable hydrogen to be
delivered to end-users, and comparing the cost effectiveness of the
Project against various project alternatives.

The preliminary routing and configuration study will identify and
evaluate pipeline criteria to be considered for preferred route
selection. These criteria fall into three main categories of engineering,
environmental, and social analysis.

The pipeline sizing & design criteria study will include a literature
review and report of relevant studies that assess the use of hydrogen
as a clean generation fuel to enable bulk electric grid reliability in
grids that are primarily supplied by intermittent renewables, imports,
and intraday energy storage.

The Environmental and Social Justice Study will also provide a high-
level analysis of the potential environmental impacts of the localized
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existing energy infrastructure, as well as potential land use and zoning hydrogen hub, including impacts related to air quality and potential
constraints is also needed. greenhouse gas emissions.
In addition, the Demand Study includes a locational factor, which
when integrated with the Production Planning & Assessment Study,
will inform the pipeline scenarios, including the localized hydrogen
hub.
The analysis summarized above will provide the opportunity to
evaluate the Project against a potential localized hydrogen hub
alternative.
44. 7/31/2023 Public Email During the July 20, 2023, PAG workshop, SoCalGas confirmed that its | Water availability is being evaluated as part of the Phase One Water | Water Resource
Advocates analysts would be assessing water availability across the whole of the LA |Resources Study. Evaluating the technical feasibility to address spare |Evaluation
Office (Arthur Basin; this would include the availability of raw, waste, and brine water | capacity or expanding existing electrical transmission/distribution
Fisher) sources that could be used as for hydrogen generation. Looking at these | capacity to support a hydrogen hub is not currently being evaluated in
water sources is a good start towards evaluating the widest range of Phase One of the Angles Link Project. The above assessment could
solutions. SoCalGas should also assess the spare capacity and/or be included in future phases of the Angeles Link Project. Clean
feasibility of expanding existing capacity to electrical infrastructure to renewable hydrogen production will be reviewed in the Production
support a hub. In addition, SoCalGas should identify land use and zoning | Study and the associated costs will be considered in the High-Level
opportunities and barriers that would affect development of a hydrogen | Economics and Cost Effectiveness Study. The Production Study will
hub. The availability of both existing water and energy in concert with use third-party data sets that factor in land use opportunities and
zoning and land use opportunities are likely to drive the ultimate location |barriers (e.g., cultural and environmentally sensitive areas, wetlands,
of hydrogen generation and thus the need for hydrogen transmission highways, transmission lines). Zoning opportunities for hydrogen
pipelines. production are not currently being evaluated in the Phase One
Production Study. Land use designations for hydrogen production are
being evaluated as part of the Phase One Environmental Study.
45. 7/31/2023 Public Email Cal Advocates recognizes that development of these studies is an iterative | Please see response to Comment No. 43. High-Level Economic
Advocates process. Both pipeline and hub scenarios can be informed by and in turn Analysis & Cost
Office (Arthur inform the GHG studies, Environmental & Environmental Social Justice Effectiveness
Fisher) Analysis, and the High-Level Feasibility Assessment & Permitting

Analysis. Ultimately, as a part of the analysis SoCalGas should compare
the cost effectiveness and feasibility of a transmission pipeline solution
against a local hub solution. For both hub and pipeline scenarios
SoCalGas should provide clear and concise descriptions, including all
assumptions and parameters used to define the scenarios. Indeed, a hub
system could well be a “least-regrets” start if broader hydrogen initiatives
move more slowly or if greater hazards than benefits arise with the
installation of a hydrogen pipeline crossing the entirety of the LA Basin.
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46. 7/31/2023 Public Email A hub versus pipeline comparison provides the greatest contrast in Please see response to Comment No. 43. Production Planning &
Advocates potential solutions to the development of hydrogen infrastructure. By Assessment
Office (Arthur using two distinct planning scenarios i.e., one that assesses the feasibility
Fisher) of co-locating hydrogen generation with the demand versus a scenario
that assumes the hydrogen generation will be located at a distance from
demand, SoCalGas will avoid prematurely precluding potentially viable
alternatives. Further, the use of two distinct planning scenarios would
enable both stakeholders and decisions makers to fully understand the
trade-offs that would be necessary to develop hydrogen infrastructure in
California.
47. 7/31/2023 Reimagine LA |Email I will admit that it was very complex and sometimes hard to follow. How |Please see response to Comment No. 23. General
Foundation do we simplify that so the organization when the time comes down
(Rashad explains to the community without losing them? Maybe more visuals.
Rucker-Trapp) SoCalGas agrees that the Phase One study materials are very
complex. In an effort to enhance our outreach and engagement
efforts, SoCalGas will continue to condense technical information
and add more visuals to CBOSG presentation materials to help
simplify messaging. We have also changed the format of our
quarterly meetings to engage in breakout sessions with subject matter
experts and facilitators. We are also open to your ongoing feedback
on how to better engage with our stakeholders.
48. 7/31/2023 South Coast Email If awarded by the Department of Energy (DOE), how [will] a localized | ARCHES was selected to receive up to $1.2 billion in funding from | Project Options and
AQMD (Aaron hydrogen hub work in conjunction with the Angeles Link along with the Department of Energy to produce and create a market for Alternatives
Katzenstein) efforts to produce and store hydrogen at the Intermountain Power Project |renewable hydrogen in California. For additional information about

(IPP).

ARCHES’ vision, please sece ARCHES’ fact sheet at
https://archesh2.org/wp-content/uploads/2023/10/Meet-
Arches October-2023.pdf.

Distinct from the ARCHES hub, which is statewide, D.22-12-055
requires SoCalGas to evaluate the feasibility of a localized clean
renewable hydrogen hub in the Los Angeles Basin. Please refer to
Comment No. 43 for additional information about the evaluation of a
localized hub as an alternative to Angeles Link.

While Phase One is assessing in-state hydrogen generation, we
remain open to the possibility of incorporating clean renewable



https://archesh2.org/wp-content/uploads/2023/10/Meet-Arches_October-2023.pdf
https://archesh2.org/wp-content/uploads/2023/10/Meet-Arches_October-2023.pdf
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hydrogen produced outside of California. This approach aligns with
the vision outlined in the Department of Energy's Hydrogen
Roadmap, which contemplates the development of interconnected
hydrogen infrastructure that spans across regions, which could
include out-of-state production or storage such as that at IPP.
49. 7/31/2023 South Coast Email The potential to combine efforts with the state H2 Hub along with the IPP | Please see response to Comment No. 48, In addition, SoCalGas Project Options and
AQMD (Aaron efforts are needed to ensure duplicative efforts are not being undertaken. |acknowledges this comment and will continue to coordinate with Alternatives
Katzenstein) ARCHES and other entities to avoid duplicative efforts.
50. 7/31/2023 South Coast Email Clear definitions for the localized H2 Hub and project alternatives should |Please see response to Comment No. 43. In addition, SoCalGas will |Project Options and
AQMD (Aaron be provided to ensure transparency and understanding. be defining the localized hydrogen hub and project alternatives Alternatives
Katzenstein) definitions in the Project Options and Alternatives Study.
51. 7/31/2023 South Coast Email It is recommended to clarify the terminology for “project alternative” for |Please see response to Comment No. 43. In addition, SoCalGas General
AQMD (Aaron clarity and consistency. acknowledges this comment and will make sure to be clear in our
Katzenstein) terminology in all materials and presentations.
52. 7/31/2023 South Coast Email The project goals should be more specific, and particular emphasis on The purpose and need of Angeles Link, including the benefits to air Project Options and
AQMD (Aaron public health considerations should be addressed. quality and public health, are discussed in Application 22-02-007 and | Alternatives Study
Katzenstein) CPUC Decsion.22-12-055 and will be further addressed in the
environmental impacts study. There is literature including the Green
Hydrogen Coalition, HyBuild Los Angeles Phase 2 Report:
Architecting the Green Hydrogen Ecosystem Vision For a Deeply
Decarbonized LA that “quantify some of the significant community
benefits — including air quality, public health, and job creation —
that can be realized from the HyBuild LA vision.”
53. 7/31/2023 South Coast Email The analysis of project alternatives should incorporate current natural gas | The residential sector is outside the scope of the Project. Project Options and
AQMD (Aaron consumption for the residential sector. Alternatives
Katzenstein)
54. 7/31/2023 South Coast Email Mobility (vehicles) usage is currently a substantial demand for SoCalGas understands this comment to request consideration of usage | Project Options and
AQMD (Aaron Renewable Natural Gas (RNG), and its inclusion in the analysis will be | of RNG as a potential alternative to the Angeles Link Project. Alternatives
Katzenstein) crucial.

! The report is available at https://static1.squarespace.com/static/5¢8961cdcbb9c05d73b319¢4/t/641cc20e09d7604ba7839¢41/1679606290577/GHC-HyBuild-LA-Phase-2-Report.pdf.



https://static1.squarespace.com/static/5e8961cdcbb9c05d73b3f9c4/t/641cc20e09d7604ba7839c4f/1679606290577/GHC-HyBuild-LA-Phase-2-Report.pdf
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The Project Options and Alternatives Study will identify potential
alternatives to the project, including potential non-hydrogen project
alternatives. RNG is being evaluated as an alternative to the Project.
55. 7/31/2023 South Coast Email In addition to hydrogen pipeline delivery, SoCalGas should explore the | With respect to the analysis of a potential localized hydrogen hub, Project Options and
AQMD (Aaron feasibility of localized microgrids along with local hydrogen hubs as please see Response to Comment No. 43. Alternatives
Katzenstein) potential alternatives. ) ) ) . .
While localized microgrids are outside the scope of the Phase One
study, we acknowledge the growing interest in the use of clean
renewable hydrogen for clean backup power and microgrids and may
be included in future phases of the Project.
56. 7/31/2023 South Coast Email Anticipate the potential demand for hydrogen demand in transportation | The Demand Study evaluates potential demand for clean renewable | Project Options and
AQMD (Aaron for both Heavy-Duty and Light-Duty vehicles by 2027 along with hydrogen through 2045 across the mobility, power generation, and Alternatives
Katzenstein) incorporating hydrogen demand for fuel cell locomotives along with other | industrial sectors. Analysis of the mobility sector includes potential

uses for hydrogen such as cargo handling equipment, back-up generators,
and power generation in microgrids for changing battery electric trucks
and vehicles.

demand from heavy-duty vehicles, medium-duty vehicles, and off-
road vehicles (e.g., cargo handling equipment, ground support
equipment, agriculture, construction and mining, commercial harbor
craft, and ocean going vessels). Fuel cell locomotives were not
covered in this phase of the demand analysis but may be considered
in future phases. In addition, hydrogen demand for Light-Duty
Vehicles was not included in this phase as there is a considerable
debate on share of FCEVs in the Light-Duty sector, which
complicates its forecasting.

For the power generation sector, the Demand Study is also designed
to encompass a broad spectrum of potential uses for clean renewable
hydrogen, including cogeneration and backup power applications,
which are integral to the reliability and resiliency of our energy
systems.

While the current phase of the Demand Study is focused on
cogeneration needs and the role of clean renewable hydrogen in
natural gas peaker plants, SoCalGas acknowledges the growing
interest in the use of clean renewable hydrogen for clean backup
power and microgrids. Although clean renewable hydrogen demand
associated with these technologies are not currently quantified,
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SoCalGas notes that they could serve to drive hydrogen demand
beyond that currently assessed in the Demand Study.
During future phases of Angeles Link, we anticipate refining our
understanding of clean renewable hydrogen demand. This will
involve a more detailed consideration of various off-take
opportunities, which could include the potential integration of clean
renewable hydrogen into clean backup power and microgrid
solutions.
57. 7/31/2023 South Coast Email Cost analysis for hydrogen production should provide delivered pipeline | The High-Level Economic Analysis and Cost-Effectiveness Study High-Level Economic
AQMD (Aaron cost on a per kg basis for hydrogen compared to other delivery methods |analysis will include clean renewable hydrogen delivery cost on a Analysis & Cost
Katzenstein) such as a local hub or transport by trucks and/or rail. $/kg basis for the Project and will compare these costs to a localized |Effectiveness
hub and non-pipeline hydrogen alternatives.
58. 7/31/2023 South Coast Email Current electricity market rates reflect periods of time when renewables | The Production Planning & Assessment Study will assess the High-Level Economic
AQMD (Aaron are curtailed due to overgeneration. Renewable overgeneration periods potential for clean renewable hydrogen production using curtailed Analysis & Cost
Katzenstein) result in inexpensive electricity that can be used for electrolysis. renewables, considering factors that may impact the outlook of Effectiveness
However, other efforts like the IPP and local hydrogen hub may also be | forecasted curtailments.
focused on using these periods of inexpensive electricity for hydrogen
production and the resulting cost benefit for hydrogen production is no
longer valid. Analysis needs to be conducted to ensure the electricity
prices used in future scenarios account for other hydrogen production
from other projects.
59. 7/31/2023 South Coast Email The analysis should take into consideration the Low Carbon Fuel The High-Level Economic Analysis and Cost-Effectiveness Study High-Level Economic
AQMD (Aaron Standard (LCFS) credits to determine cost-effectiveness. scope includes LCFS credits to help determine cost-effectiveness. Analysis & Cost
Katzenstein) Effectiveness
60. 7/31/2023 South Coast Email Environmental considerations related to air quality impacts should be The NOx and Other Air Emissions Assessment will evaluate the Environmental &
AQMD (Aaron explicitly addressed. potential for air quality emissions and reductions. Environmental Social
Katzenstein) Justice Analysis
61. 7/31/2023 South Coast Email Estimate of jobs created with living wages should be provided along with | High-level estimates will be created that address workforce capacity | Workforce Planning &
AQMD (Aaron an assessment of the available versus needed workforce capacity to during both construction and operation of Angeles Link for temporary | Training Evaluation
Katzenstein) support hydrogen production and transport with a pipeline. and permanent job creation as part of the Workforce Planning &

Training Evaluation.
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62. 7/31/2023 South Coast Email The technical approach for the demand study should clarify collaborative | The Demand Study involves market participant interviews and peer | Demand Study
AQMD (Aaron efforts with regulatory agencies such as the air districts and California Air | review sessions with entities such as academic, regulatory or
Katzenstein) Resources Board (CARB), as well as Original Equipment Manufacturers | government agencies (state and federal) when possible, to provide
(OEMs) involved in the hydrogen production. objective feedback on approach, assumptions, and outputs. This will
be noted in the study.
63. 7/31/2023 South Coast Email Alignment with the DOE H2 roadmap and any national plans related to | The Demand Study is informed by the DOE H2 Roadmap as well as | Demand Study
AQMD (Aaron hydrogen pipelines should be part of the market validation. other reports and if available, will take into account projects that have
Katzenstein) been publicized and that may be part of hydrogen hub efforts.
64. 7/31/2023 South Coast Email It is imperative to assess the demand not only for prime power generation | Please see response to Comment No. 56. Demand Study
AQMD (Aaron but also for clean backup power generation and the support of microgrids.
Katzenstein)
65. 7/31/2023 South Coast Email The analysis of demand should consider the potential future demand SoCalGas is collaborating with ARCHES as a part of the statewide Demand Study
AQMD (Aaron created by federal/state hydrogen hub efforts to ensure the project's long- |hydrogen hub efforts, and the Demand Study will be informed by the
Katzenstein) term viability. ongoing ARCHES efforts.
66. 7/31/2023 South Coast Email Reference to South Coast AQMD’s latest 2022 Air Quality Management |The NOx and Other Air Emissions Assessment will reference and Nitrogen Oxide and other
AQMD (Aaron Plan (AQMP), which outlines air quality goals and Zero Emission (ZE) | consider the South Coast AQMD’s 2022 Air Quality Management Air Emissions
Katzenstein) technology adoption rates in the project region, should be an integral part |Plan. Assessment
of the project evaluation.
67. 7/31/2023 South Coast Email The demand study should explore new sectors that were not previously | The Demand Study explores fuel switching which includes both Demand Study
AQMD (Aaron served by Compressed Natural Gas (CNG), as hydrogen can serve both | diesel and natural gas in the mobility and power generation sectors
Katzenstein) combustion and electricity generation purposes. and does not look at sectors with significant CNG use.
68. 7/31/2023 South Coast Email The reliability of Renewable Energy and Clean Renewable Hydrogen Part of the pipeline sizing & design criteria study will include a Project Options and
AQMD (Aaron Generation Technologies should be assessed in the overview. literature review of electric reliability studies in California. The Alternatives
Katzenstein) purpose of the report is to find and summarize the conclusions of
relevant studies that assess the use of hydrogen as a clean generation
fuel to enable bulk electric grid reliability in grids that are primarily
supplied by intermittent renewables, imports, and intraday energy
storage. The report will also identify and summarize any additional
benefits or challenges mentioned by the subject studies.
69. 7/31/2023 South Coast Email Calculation approaches and methodologies should account for direct The NOx and Other Air Emissions Assessment will evaluate the Nitrogen Oxide and other
AQMD (Aaron emissions as well as any potential air quality impact analysis. potential for emissions and reductions during Phase One. Modeling | Air Emissions

Katzenstein)

may be considered during future phases.

Assessment
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70. 7/31/2023 South Coast Email The analysis of NOx emissions from combusting hydrogen in mobility The NOx and Other Air Emissions Assessment will evaluate the Nitrogen Oxide and other
AQMD (Aaron applications should be considered. potential for emissions and reductions in the mobility sector based on | Air Emissions
Katzenstein) the data from the Demand Study. It was assumed that the vehicles Assessment
analyzed utilize hydrogen fuel cells.
71. 7/31/2023 South Coast Email The overview of the hydrogen leakage assessment should clarify whether | The potential for leakage and mitigation of leakage will be evaluated |Hydrogen Leakage
AQMD (Aaron it will primarily involve modeling or also include assessments of leakage |during Phase One. This includes the assessment of existing leakage | Assessment
Katzenstein) detection methods. measurement and detection methods. Modeling may be considered
for inclusion in future studies.
72. 7/31/2023 South Coast Email Different leakage rates for liquid and gaseous storage should be Research on both liquid and gaseous leakage assessments will be Hydrogen Leakage
AQMD (Aaron considered when assessing potential environmental impacts. evaluated during Phase One based on best available science regarding | Assessment
Katzenstein) hydrogen storage to inform the study’s leak estimates.
73. 7/31/2023 South Coast Email The technical assessment of GHG emissions should specify whether it The GHG Evaluation assessment will focus on direct GHG emissions | Greenhouse Gas
AQMD (Aaron focuses on direct emissions or considers the entire life cycle analysis. associated with combustion and indirect GHG associated with non- | Emissions Evaluation
Katzenstein) renewable electricity production to power production, storage, and
transmission of clean renewable hydrogen associated with Angeles
Link. Lifecycle assessments for hydrogen are not being evaluated
under Phase One.
74. 7/31/2023 South Coast Email GHG evaluation needs to consider the Carbon Intensity (CI) of hydrogen |Lifecycle assessments for hydrogen are not being evaluated under Greenhouse Gas
AQMD (Aaron in this project and its alternatives, incorporating Life Cycle Assessment | Phase One. Emissions Evaluation
Katzenstein) (LCA).
75. 7/31/2023 South Coast Email Delivered pipeline hydrogen should have a carbon intensity associated Lifecycle assessments for hydrogen are not being evaluated under Greenhouse Gas
AQMD (Aaron with it based on production and transport scenarios. Phase One. Emissions Evaluation
Katzenstein)
76. 7/31/2023 South Coast Email It should be clarified if the tools used for GHG emissions evaluation or | Emissions calculations approaches were shared in the Technical General
AQMD (Aaron other tools developed during this project will be made accessible to the Approach document for all Phase One studies on September 7%, 2023.
Katzenstein) public. The information used in calculating GHG emissions estimates will be
part of the final report that will be available publicly.
77. 7/31/2023 South Coast Email The overview should indicate what outreach to Disadvantaged As discussed in response to Comment No. 37, based on feedback Environmental &
AQMD (Aaron Communities (DACS) is planned as part of the analysis. received from the CBOSG, SoCalGas is adding a stakeholder Environmental Social
Katzenstein) engagement plan to the Environmental & Environmental Social Justice Analysis

Justice analysis. Expanded direct outreach with stakeholders
including DACs will be included in subsequent phases of the project
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when preliminary project alignment and routing alternatives have
been identified.
78. 7/31/2023 South Coast Email The analysis of NOx and GHG emissions, as well as leakage, should The parallel NOx Emissions Assessment and the GHG Emissions Environmental &
AQMD (Aaron consider the specific locations and timings of emissions/leaks to assess Evaluation will evaluate the potential for emission increases and Environmental Social
Katzenstein) their impact on Disadvantaged Communities (DAC) or other sensitive reductions through mitigations. Geo-mapping will be incorporated to |Justice Analysis
populations. Utilizing census tract-level data available from CARB identify anticipated NOx impacts in DACs.
EMFAC will enhance the precision of the assessment.
79. 7/31/2023 South Coast Email Consideration should be given to potential work with refineries or ports | The Demand Study includes the potential clean renewable hydrogen |Project Options and
AQMD (Aaron regarding existing pipelines. use at the ports and refineries. Alternatives
Katzenstein)
80. 7/31/2023 South Coast Email The evaluation criteria should encompass material comparability studies | An initial materials evaluation assessment will be completed as part | Preliminary
AQMD (Aaron for using existing pipelines and the assessment of relevant standards. of Phase One. Routing/Configuration
Katzenstein) Analysis
81. 7/31/2023 Southern Email Water needs for clean renewable hydrogen production are being Water Resource
California addressed in SoCalGas’s Water Resources Evaluation Study, which | Evaluation
Water Coalition ) ) will identify potential water sources (e.g., recycled water, advanced
The question I had that did not appear to be asked was on the water .
(Charley . A ) treated water, surface water through water exchanges) that third-party
Wilson) access, capac1ty, and availability in the production of hydrogep. How are producers may choose to draw upon for clean renewable hydrogen
you planning to address the water needs for hydrogen production and how . . . . .
. . i production. The identified potential recycled water sources will be
will that drive costs to your project? summarized. More details on the potential water sources that feed
specific clean renewable production projects, including the location
of those sources and how those sources may be moved to production
facilities as necessary, will be further evaluated and developed on a
case-by-case basis as more details on specific production projects are
developed by third-party producers. The Water Resources Evaluation
Study will be used in the production study as part of the evaluation of
the feasibility of clean renewable hydrogen production in Central and
Southern California.
82. 7/31/2023 Southern Email Since hydrogen production is energy intensive, how do hydrogen The Production Planning & Assessment Study will evaluate Production Planning &
California producers plan to access needed energy, particularly along the coast, for |renewable resources necessary for clean renewable hydrogen Assessment
Water Coalition production needs? How does this impact line route, siting and easement | production, considering resource constraints (such as land).
(Charley need for your project? Production results will be incorporated into the Preliminary
Wilson) Routing/Configuration Analysis and considered in the formation of

potential Angeles Link system configurations and routing.
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83. 7/31/2023 Southside Email In regard to providing feedback, I really did not see anything wrong with | Comment is noted. We look forward to your continued engagement | General
Coalition of the Scope of Work Descriptions. I have a bachelor's degree in Biological |and insights.
Community Sciences and started my career in the sciences doing research at USC and
Health Centers City of Hope and I worked as a Scientific Writer for the Children’s
(Andrea Oncology Group working on clinical trial protocols for children with
Williams) cancer, so I am very familiar with the protocols and research studies. The
information presented is the basics of how the study is going to be carried
out. Since I am not an expert in this type of research, I can’t assess
whether the approach is sound or not, but they seem like they are all
feasible studies to conduct.
I think if there were something like potential adverse events that could
occur from doing the studies or impacts to the community from the actual
research that I could have expressed an opinion but since that was not
included, I really didn’t have anything to say. I think once the results are
completed, and we can see potential impacts that will be able to provide
feedback on whether the studies should move forward.
&4. 7/31/2023 Utility Email SoCalGas’s refusal to use transparent processes in Phase 1 violates the Please see response to Comment No. 1. General
Consumers Commission’s decision. In Q1 2023 feedback UCAN and other PAG
Action members asked SoCalGas to share the scope of work for each of the
Network studies. UCAN specifically asked for:  proposed study inputs and
(Tyson Siegele) assumptions ¢ the scope of work and work product that it plans to require

of its contractors. ¢ data collected by itself and its consultants as those
data become available. At the June 28th meeting, SoCalGas stated that it
would provide the scopes of work for the 16 proposed studies. The July
18th and July 20th meetings were scheduled to discuss scopes of work.
Prior to the July PAG meetings, SoCalGas shared scope of work
“descriptions” but did not distribute the scopes of work. During the July
20th meeting, PAG members again asked for the full scope of work rather
than the summaries that SoCalGas provided to the PAG. SoCalGas
claimed that it could not release the contracts because “there is
confidential business information in our contracts with our vendors.”
SoCalGas also attempted to bar the CPUC’s Public Advocates Office
from viewing the contracts by stating that SoCalGas is completing Phase
1 outside a formal proceeding.

SoCalGas’s decision to sign secret contracts conflicts with its
transparency claims. SoCalGas asked to track the costs of Phase 1 so that
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it would have the opportunity to request cost recovery at some future
point. The PAG and the public need to know what work SoCalGas has
asked its contractors to complete in Phase 1. It is unreasonable for
SoCalGas to ask future hydrogen ratepayers to pay for work with
unknown conditions, scopes, and work products. SoCalGas should release
the Phase 1 contracts to the PAG and the Commission.
The Angeles Link decision, D.22-12-055, stated that “The PAG is a
useful vehicle for providing transparency into the Angeles Link planning
process and providing feedback to SoCalGas on Project options and
alternatives.” SoCalGas fails to meet.
85. 7/31/2023 Utility Email SoCalGas should stop using the PAG for promotional purposes if it SoCalGas acknowledges the distinction made in Decision D.22-12- | General
Consumers intends to request cost recovery for Phase 1. 055 between permissible stakeholder engagement activities and
Action prohibited promotional work. We are aware of the decision's
Network stipulation that costs associated with outreach and public relations
(Tyson Siegele) D.22-12-055 does not allow SoCalGas to track expenses of promotional | activities are not to be recorded in the Angeles Link Memorandum

work. The decision stated that “SoCalGas may not record any costs for
outreach and public relations activities in the Angeles Link Memo
Account in Phase One.”

SoCalGas continues to spend time and money on promotional events,
materials, staff, and contractors. A short list of some of SoCalGas’s
promotional efforts include: ¢ Staffing Phase 1 with public relations
employees and contractors. * Encouraging PAG members to attend a
promotional tour of its hydrogen home during SoCalGas’s July 18, 2023,
PAG meeting. * Including promotional materials and language within
documents distributed to the PAG and the CBOSG. For example, the
Angeles Link Study Descriptions document included a long list of talking
points promoting hydrogen. The list was labeled as “underlying
purposes.” ¢ Including promotional materials for hydrogen on the Angeles
Link page of the SoCalGas website. o Press releases o Promotional
materials labeled as newsletters. o Promotional materials labeled as fact
sheets. 0 A media interview of a SoCalGas executive o Multiple videos
advertising hydrogen and SoCalGas projects.

Account. The efforts made to engage with the PAG and CBOSG
members, including the provision of materials, the involvement of
staff, and the engagement of contractors, are solely for the purpose of
facilitating stakeholder engagement. These activities are essential for
gathering feedback, addressing concerns, and providing information
necessary for stakeholders to participate effectively in the Angeles
Link planning process and are in compliance with Decision D.22.12-
055.
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86. 7/31/2023 Utility Email SoCalGas is using credible non-biased third-party consultants in General
Consumers All Phase 1 studies must rely on independent data sources. Over multiple |addition to independent third-party data sources to perform and
Action years, SoCalGas stands to make billions of dollars in profit on hydrogen |inform the Phase One feasibility studies.
Network infrastructure. Under some scenarios that SoCalGas reviewed in its pre-
(Tyson Siegele) feasibility studies where hundreds of miles of hydrogen pipeline would be
built. This profit potential demonstrates that SoCalGas has a conflict of
interest with regards to the outcome of the Angeles Link Phase 1 studies.
For that reason, in its feedback provided for the SoCalGas’s Q1 2023
report, UCAN proposed various options for minimizing the impact of the
conflict of interest on the study’s results. As of today, SoCalGas has not
selected any of the recommendations that UCAN has proposed for
minimizing SoCalGas’s conflict of interest.
Because SoCalGas has not taken actions to reduce the effect of its conflict
of interest on the Phase 1 studies, it should commit to only using source
data for its inputs and assumptions that come from independent sources.
The Phase 1 studies should not use source materials that were funded by
the fossil fuel industry including Sempra Energy companies such as
SoCalGas.
87. 7/31/2023 Utility Email SoCalGas should evaluate hydrogen alternatives, pipeline alternatives, Please see response to Comment No. 48. In addition, the Project Project Options and
Consumers and provider alternatives. D.22-12-055 requires SoCalGas to complete Options & Alternatives and the High-Level Economic Analysis & Alternatives
Action “[e]valuation of the cost-effectiveness of the Project against alternatives, |Cost Effectiveness studies will compare the Project against a
Network which should include a localized hydrogen hub or electrification option  |localized hub and other alternatives that include 1) non-hydrogen
(Tyson Siegele) and determining the methodology to measure cost-effectiveness between | alternatives, such as electrification and in/near basin production and

the alternatives.” The Alternatives study needs to evaluate three types of
alternatives (1) hydrogen alternatives, (2) pipeline alternatives, and (3)
provider alternatives. Some of the alternatives in each type are listed
below. This list of alternatives is not exhaustive. * Hydrogen alternatives
o Renewable energy delivered directly to the electricity grid. o Battery
storage o Thermal storage o Renewable energy generation built with high
curtailment assumptions. * Pipeline alternatives o Local hydrogen hub o
Electricity delivery through existing electric transmission lines from
distant hydrogen fired generators or distant hydrogen-fed fuel cells o
Electricity delivery through new electric transmission lines o0 Hydrogen
production on-site by end users o Industrial users moving production
facilities to the site of hydrogen production to reduce hydrogen
transportation costs. o Floating refueling hubs outside of the LA Basin for
marine shipping ¢ Provider alternatives o Regulated utility other than
SoCalGas (e.g., Southern California Edison) o Municipal utilities (new or

2) hydrogen delivery alternatives, such as trucking, train and
shipping. Please see the Scope of Work Descriptions for Phase One
Studies, provided to PAG members on July 6, 2023, and the
Technical Approach for Phase One Studies, provided to the PAG
members on September 7%, 2023, for more information regarding
those two studies.
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existing) o Unregulated hydrogen suppliers (non-utility) o Unregulated
Sempra Energy companies.
88. 7/31/2023 Utility Email The Demand Study should include numerous inputs and outputs. Each Clean renewable hydrogen costs, production and supply, and overall |Demand Study
Consumers alternative listed in the previous section should be analyzed as a alternatives will be covered in the High-Level Economic Analysis
Action component of the demand study. Hydrogen costs, alternatives to and Cost Effectiveness, Production Planning and Assessment, and
Network hydrogen, and hydrogen suppliers — other than regulated utilities — all Project Options and Alternatives studies, respectively. The Demand
(Tyson Siegele) impact customer demand for utility-supplied hydrogen. High hydrogen Study will consider clean renewable hydrogen alternatives at the end-

costs will reduce hydrogen demand. Hydrogen alternatives (e.g.,
electrification) will reduce hydrogen demand. Hydrogen suppliers other
than SoCalGas will reduce hydrogen demand for SoCalGas-supplied
hydrogen. Unless the Legislature bans fossil fuels, then some end users
may continue to use polluting forms of energy including natural gas, grey
hydrogen, and petroleum-based fuels. This possibility should be
incorporated into D.22-12-055, p. 76. 5 in the demand study. One of the
more interesting analyses will be utility-supplied hydrogen compared to
customers producing their own hydrogen on site.

All analyses should include the effect of the Inflation Reduction Act
(IRA) on renewable energy pricing, battery pricing, hydrogen production
pricing, and other effects the IRA may have. The IRA subsidy inclusion
should be explicitly labeled and should show the effect on the hydrogen
market both during the years of IRA subsidies and after the expiration of
the IRA subsidies. Hydrogen demand forecasts by year should be
provided. If Project built, hydrogen demand forecasts by year through
2050 will be a critical input for determining the optimal on-line date for
the infrastructure.

Hydrogen demand forecasts should include more than the total demand
by year, it should also include demand by end use by year for at least 5
hydrogen cost levels. The hydrogen cost levels should be (1) current costs
(2) the DOE’s $1/kg cost goal (plus the cost of all delivery infrastructure
required to get the hydrogen to the end customer, SoCalGas profits,
financing costs, O&M costs, and other costs); (3) three cost points
distributed green hydrogen & DOE goal costs.

user level across the three sectors modeled: mobility, power
generation, and industrials.

Regarding the cost of clean renewable hydrogen, please refer to
response to Comment No. [129] The forecasted cost of clean
renewable hydrogen is an important factor in projecting adoption and
will need to be assessed in future phases of the Angeles Link project.
The cost of clean renewable hydrogen was not considered in the
Demand Study given its dependency on forecasts of to-be-determined
system wide factors in Angeles Link Phase One and the need to
simplify assumptions in order to arrive at an initial estimate of total
potential clean renewable hydrogen demand volumes in SoCalGas
territory. SoCalGas will utilize forecasts of clean renewable hydrogen
costs to refine demand volumes in future phases.
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89. 7/31/2023 Utility Email SoCalGas should complete its hydrogen demand study, distribute the SoCalGas recognizes the role of the Demand Study in informing the | Demand Study
Consumers study, and receive PAG feedback on the study before determining if other | other Phase One studies. To integrate the outcomes of the Demand
Action studies should be completed. Study appropriately into subsequent analyses, we have expedited its
Network timeline. Accordingly, SoCalGas has facilitated discussions on the
(Tyson Siegele) preliminary outputs of the Demand Study during meetings held with
To some extent, SoCalGas continues to treat the 16 studies as the CBOSG and PAG on August 28th and 29th. Following these
independent and able to be completed by its consultants without the initial discussions, SoCalGas provided a more in-depth presentation
outcome of one study affecting another study. The 16 studies should be | of the study's methodology, assumptions, and outputs on September
completed in a logical order with early studies determining the inputs and |29th. SoCalGas agrees that the Demand Study analysis and outputs
assumptions for later studies. The market assessment and alternatives will continually inform and help guide other Angeles Link Phase One
(MAA) studies include the demand study (Demand), production planning |studies in their assessments.
and assessment study (Production), high level economic analysis and cost
effectiveness study (Cost), and the project options and alternatives study
(Alternatives). The MAA studies not only impact each other, they form
the basis for inputs and assumptions for every other study. If SoCalGas
finds a low demand for hydrogen, it would be reasonable to make
significant changes to the scopes of each of the other studies or
conceivably discontinue the rest of Phase 1.
Before launching any of these 4 studies, SoCalGas should ask the PAG to
provide feedback on the initial inputs and assumptions. Once SoCalGas
has concluded the first round of MAA studies, it should ask the PAG for
input on the results and whether additional rounds of MAA studies should
occur. SoCalGas should also gather feedback from the PAG on whether
the MAA studies indicate such low demand that SoCalGas should
discontinue further Phase 1 work.
90. 7/31/2023 Utility Email The Commission did not authorize SoCalGas to complete a franchise Consistent with the Decision, as part of Phase One, SoCalGas will Franchise Analysis
Consumers analysis. SoCalGas proposed a franchise analysis as one of its 16 studies. |identify and compare possible routes and configurations of a clean
Action D.22-12-055 did not approve a franchise analysis. Such an analysis only |renewable hydrogen transportation pipeline (Ordering Paragraph
Network benefits SoCalGas shareholders and should not be part of Phase 1. P6(i)). In order to compare possible routes and configurations,
(Tyson Siegele) SoCalGas will evaluate existing franchise agreements currently in

If the Commission determines that some form of the Angeles Link should
be built by some regulated entity, numerous companies may be interested
in offering hydrogen under the Commission’s regulatory structure.
Because hydrogen can be produced and delivered by such diverse means,
there is no reason that Californians should be forced to take hydrogen
delivery from SoCalGas.

place as well as the terms of those agreements and whether
new/updated franchise agreements are warranted for a clean
renewable hydrogen transportation pipeline. Gathering this
information is necessary to make informed decisions when
identifying and comparing preliminary routing alternatives and
configurations.
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Moreover, the Commission itself does not make franchise agreement
decisions. Each city or county in which a utility proposes regulated
hydrogen service will determine its interest in signing a franchise
agreement. Individual cities or counties may agree to a franchise
agreement with utilities other than SoCalGas. It would also be reasonable
for local jurisdictions to decide that regulated hydrogen service is not in
the interest of its citizens if a local jurisdiction contains very few or no
hydrogen customers.

If SoCalGas does end up with future hydrogen ratepayers, those future
hydrogen ratepayers should not pay for a franchise study benefiting
SoCalGas in its competition with other utilities. Completing this type of
study in Phase 1 reduces the likelihood that the Commission will grant
cost recovery for Phase 1 spending.

91.

7/31/2023

Utility
Consumers
Action
Network
(Tyson Siegele)

Email

SoCalGas should remove Aliso Canyon closure from Angeles Link
documents because Aliso Canyon will likely close before any Angeles
Link option would be operational. SoCalGas’s documents highlight the
“ultimate retirement” of Aliso Canyon as a benefit of the Angeles Link.
However, multiple studies note that Aliso Canyon can be closed soon
without impacting gas or electric energy reliability. For example, the
CPUC’s Energy Division issued a staff proposal for the closure of Aliso
Canyon by 2027.

The current Angeles Link timelines appear to show hydrogen
transportation will occur after the closure of Aliso Canyon. For that
reason, Aliso Canyon should not be referenced in the Angeles Link
planning. However, if SoCalGas continues to claim that Angeles Link
will reduce the use of Aliso Canyon, it needs to include Aliso Canyon as
a specific component of the Demand analysis and quantify the percentage
reduction in natural gas storage for each demand forecast in the demand
analysis.

SoCalGas has historically used Aliso Canyon to help balance energy
supply and demand to meet seasonal and peak demand requirements
and meet system reliability. SoCalGas believes that introducing a
clean renewable hydrogen energy transport system into the Los
Angeles Basin such as Angeles Link would serve multiple purposes
and needs, including to provide clean alternative fuel that could help
alleviate natural gas demand served by Aliso Canyon, supporting
(along with other clean energy projects and reliability efforts, such as
those being evaluated in the SB 380 Proceeding (I1.17-02-002)) a path
to its ultimate closure while maintaining energy system reliability. By
way of example, analysis from Black & Veatch indicates that peak
day in-basin natural gas-burn could be reduced by providing clean
renewable hydrogen to electric generation facilities, such as the four
Los Angeles Department of Water and Power (LADWP) facilities.
(See CPUC, 1.17-02-002, Sur-Rebuttal Testimony of Deepa Poduval
(Feb.8, 2023), p. 2.)

The Demand Study also notes that LADWP plans to eventually
implement conversions in other gas plants like the Harbor and Haynes
and Valley Generating Station. Using LADWP’s plans to convert the
830 MW Scattergood plant to 100% clean renewable hydrogen as an
example, it is expected that hydrogen will be highly prioritized as an
alternative fuel in the power sector, which could reduce reliance on
natural gas stored at Aliso Canyon.

General
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92. 7/31/2023 Utility Email The regulatory, policy and environmental studies should be placed on The Regulatory, Policy, and Environmental workstream studies are | High-Level Feasibility
Consumers hold until the market assessment and alternatives studies have been being executed concurrently with other studies in compliance with Assessment & Permitting
Action completed and reviewed by the PAG. Each of the regulatory, policy and | CPUC Decision 22-12-055. As identified in the Decision, “Given the | Analysis
Network environmental (RPE) studies depend on inputs from the MAA studies. confluence of current events, including recent federal statutes,
(Tyson Siegele) Without the completed MAA studies, SoCalGas cannot accurately scope |regional initiatives, and local interests, public interest is served if
the work for the RPE studies. Any spending on the RPE studies prior to | SoCalGas begins conducting feasibility studies of the Angeles Link
completion of the MAA studies could result in unrecoverable Project immediately.” Phase One study data and preliminary
expenditures. PAG members are unable to provide comments on scope of | information generated is being shared across workstreams and used as
the RPE studies at this time because the MAA studies have not been input when it is available in order to maintain efficiencies between
completed and the results have not been shared. and among the studies.
93. 7/31/2023 Utility Email The engineering design studies should be placed on hold until all other Please see response to Comment No. 92. In addition, the engineering | Preliminary
Consumers Phase One studies have been completed and reviewed by the PAG. The | design studies are being executed concurrently with the other studies. |Routing/Configuration
Action engineering design studies depend on all the other studies in Phase One. Analysis
Network SoCalGas cannot study project engineering for all the distinct options for
(Tyson Siegele) hydrogen supply and hydrogen alternatives without the results from all
other Phase One studies. PAG members are unable to provide complete
comments on the scope of the engineering design studies at this time
because the market assessment and alternatives (MAA) studies and the
regulatory, policy, and environmental (RPE) studies have not been
completed and the results have not been shared.
94. 7/31/2023 Utility Email SoCalGas needs to evaluate each alternative to the Angeles Link with the |Please see response to Comment No. 87. The methodology for the Project Options and
Consumers same rigor it evaluates the Angeles Link option. D.22-12-055 requires Project Options and Alternatives and Cost-Effectiveness Studies were | Alternatives
Action SoCalGas to evaluate “the cost-effectiveness of the Project against provided in the September PAG meeting.
Network alternatives, which should include a localized hydrogen hub or
(Tyson Siegele) electrification option and determining the methodology to measure cost-
effectiveness between the alternatives.” Before SoCalGas moves forward
with the cost effectiveness evaluation, it should provide the evaluation
methodology to the PAG for review. If SoCalGas does not request
feedback on the methodologys, it risks applying a flawed methodology in
its cost-effectiveness study. These methodologies should incorporate
study of each of the alternatives proposed by PAG members and use the
same rigor for studying the alternatives as it does for evaluating the
Angeles Link.
95. 7/31/2023 Society of Email In May 2023, Alma Marquez and SoCalGas pledged to reach out to me | Thank you for bringing your concerns to our attention. Please see General
Native Nations offline to facilitate contact with local tribal leaders and elders. However, |response to Comment No. 39. More direct outreach with
(Lydia Ponce) regrettably, this promise was never fulfilled, leaving me without any stakeholders including Tribes will be included in subsequent phases

opportunity to liaise with these essential stakeholders.
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Furthermore, I was repeatedly denied invitations to participate in the
meetings until a third party finally provided me with the necessary
information. This exclusionary approach is unacceptable and undermines
the principles of inclusivity and genuine community engagement.

Recently, I received a formal invitation to participate in the meetings, but
to my dismay, it did not include any opportunity for me to act as a liaison
with tribal leaders. This is especially concerning as to my knowledge, no
tribal leaders, including but not limited to the Chumash, Gabrielino,
Tonvga, and Ajachamen tribes, have been invited to participate in these
discussions.

I asked for an update at the last meeting, and they noted my question. No
one from SoCal Gas or Lee Andrews Group could provide an answer.

To assure equity and access, on my part for the local tribal people, to the
meetings provided by SoCal Gas. I felt it legally necessary to
communicate during the meeting and in the chat with everyone. It is
imperative that my participation does not count for Indigenous
consultation and Indigenous Consent. I wrote this message in the chat
during our meeting and shared verbally during the recorded zoom
meeting, serving as a public record.

of the project when final project alignment and routes have been
identified.

96.

7/31/2023

Society of
Native Nations
(Lydia Ponce)

Email

Of additional concern is the fact that SoCalGas and the Lee Andrews
Group are allegedly considering the Oaxacan immigrant community as
part of their tribal outreach efforts. Yes, they are, however, it is essential
to recognize that the historic stewards of the land are the local tribes, and
they must be accorded the utmost priority and respect in such
consultations.

Please see response to Comment No. 39.

General

97.

7/31/2023

Society of
Native Nations
(Lydia Ponce)

Email

Equally troubling is the abrupt change in remuneration policy. Initially, it
was communicated that individuals could be compensated for their time
attending the meetings, considering that many community-based
organizations (CBOs) are not registered as 501-c-3s. However, after a few
meetings, we were informed that only organizations would be eligible for
payment. This sudden change in policy reflects a lack of consistency and

Please see response to Comment No. 27.

General
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transparency, which is deeply disconcerting. At this juncture, [ am not
concerned about any honorarium, nor am I interested. As a matter of fact,
my participation is to support the local tribal people and a proper
consultation and consent process to be fulfilled.
98. 7/31/2023 Society of Email Additionally, during the last meeting, we were promised a roster of all Please see response to Comment No. 23. General
Native Nations participants, recordings, and transcriptions of the discussions. However,
(Lydia Ponce) to date, we have received none of these crucial resources, which only
serves to further undermine the already questionable legitimacy of this
outreach process.
The entire outreach process undertaken by SoCalGas seems nothing more
than a mere formality to 'check the box' that they have completed it,
without any genuine community engagement or consideration for the
concerns and rights of indigenous communities. It appears that the
corporation is merely seeking to greenwash their image without taking
concrete actions to address the real issues at hand.
99. 7/31/2023 Society of Email Lastly, it is distressing to note that the commencement of these meetings | Your comment is noted, and stakeholder feedback is welcome as General
Native Nations is routinely wasted with trivial icebreakers and discussions of topics SoCalGas strives to continually enhance its stakeholder and feedback
(Lydia Ponce) irrelevant to the core concerns at hand. Our time is invaluable, and activities.
SoCalGas's blatant disregard for this fact raises serious doubts about their
commitment to meaningful dialogue.
100. |8/1/2023 Ballona Email While I have been asked to provide feedback on the Phase 1 Study Topics | As part of SoCalGas’s effort to provide transparency to the General
Wetlands for the Angeles Link, I’'m not exactly clear on the purpose of this PAG/CBOSG members and in compliance with Decision 22-12-055,
Institute feedback. Is it to provide information on what should be included when | SoCalGas has proposed a study milestone review and feedback
(Marcia an environmental review, as required by CEQA (California process. PAG and CBOSG members have been provided the
Hanscom) Environmental Quality Act) and NEPA (National Environmental Policy | opportunity to review descriptions of work for each Phase One
Act) are undertaken? I’m presuming there will still be a scoping session | feasibility study (Milestone or Step 1), technical approaches (i.e.,
when these reviews are officially underway. So, I will provide whoever | methodology or Step 2), data and preliminary findings (Step 3), and
the reader is of some initial comments, but please realize these are not study draft reports (Step 4). We are still in Phase One of the Angeles
meant to be exhaustive nor complete. Link Project, which consists of feasibility studies. The applicable
California Environmental Quality Act (CEQA) and National
Environmental Policy Act (NEPA) analysis will be conducted in
future phases.
101. 8/1/2023 Ballona Email Missing from the list of the “Scope of Work Descriptions for Phase One | A high-level desktop review of the project’s potential impacts to
Wetlands Studies” is an analysis of the impacts of this proposed project on the natural resources, including habitat and sensitive species, are included
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Institute biodiversity of the State of California — which is part of the California as part of the Environmental & Environmental Social Justice Analysis
(Marcia Floristic Province and is one of the world’s biodiversity hotspots. scope. More in-depth environmental review will be conducting during
Hanscom) future project phases as more details about the project are developed.
Governor Newsom has declared - as a matter of policy — that we must
preserve 30% of the land and water in this state in order to contribute in
any meaningful way toward relieving some of the worst impacts of
climate change.
Scientists who have researched this issue have calculated that it is more
like 50% of the land and water that must be preserved to make this policy
realistic.
While it may not seem clear to the lay person why this is so important, to
those who have taken a hard look at what our industrial society has
contributed to our changing climate, the soils, the trees, the bushes, the
grasslands, the wetlands — they all are storing and./or sequestering carbon
— and the more these natural methods of storing and sequestering carbon
can take on, the better.
102.  |8/1/2023 Ballona Email The second glaring omission in the list of the “Scope of Work Project alternatives, including decarbonization options such as Production Planning &
Wetlands Descriptions for Phase One Studies” is a serious comparison of the electrification are considered and evaluated in the Project Options and | Assessment
Institute renewable energy resources we are using now (the ones we KNOW work | Alternatives Study and the Environmental and Social Justice
(Marcia and are contributing to the change in our energy grid NOW), vs. the Analysis. As noted in response to Comment No. 36, please note that
Hanscom) highly experimental and many years-away ability to use Hydrogen SoCalGas is not alone in recognizing the important role that hydrogen

WITHOUT mixing it with the highly dangerous greenhouse gas of
methane that would need to be used in order to change over to Hydrogen.

It has become clear to me and others through the meetings and workshops
I’ve attended to date that the continued use of methane gas combined with
Hydrogen will be necessary for years to come — and that — while there are
those who are predicting that might change in the future, there is no
research or verifiable data that supports such an unrealistic outcome.

While I and others can be sympathetic to SoCalGas’ desire to use it
existing rights of way for another use besides transporting methane gas
(i.e., Hydrogen) — the idea — and it appears to be merely an “idea” of
replacing methane gas with hydrogen is not feasible. A third-party
feasibility study should be undertaken related to this topic.

can play in decarbonizing California. For example, in CARB’s 2022
Scoping Plan, all scenarios that CARB identified as a pathway to
carbon contemplated green hydrogen as a necessary component.
(CARB, Final 2022 Scoping Plan, at 64, available at
https://ww?2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf.) On
August 8, 2023, Governor Newsom issued a directive to multiple
state agencies to develop a hydrogen market development strategy
that focuses on leveraging hydrogen to accelerate clean energy
deployment and the decarbonization of transportation and industrial
sectors. Hydrogen used in the mobility sector is also well-
established. The California Energy Commission, which provides
quarterly updates regarding the amount of hydrogen refueling stations
in the state, indicates that there are 111 existing and planned stations,
with the largest amount of stations concentrated in Los Angeles
County. (See CEC, Hydrogen Refueling Stations in California,
available at https://www.energy.ca.gov/data-reports/energy-
almanac/zero-emission-vehicle-and-infrastructure-statistics/hydrogen-



https://ww2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf
https://www.energy.ca.gov/data-reports/energy-almanac/zero-emission-vehicle-and-infrastructure-statistics/hydrogen-refueling
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refueling.) Please also see response to Comment No. 91 discussing
the Demand Study.
103.  |8/1/2023 Ballona Email The third thing that jumps out at me after attending these initial meetings | Assessing current natural gas storage facilities for decommissioning | Pipeline Sizing & Design
Wetlands in terms of something missing from the list of the “Scope of Work is not within the scope of the Phase One activities. For further
Institute Descriptions for Phase One Studies” is a commitment to closing the Aliso | response related to Aliso Canyon, please see response to Comment
(Marcia Canyon methane gas storage facility and the Playa del Rey methane gas | No. 91.
Hanscom) storage facility. Both facilities have been shown to be dangerous and are
too close to surrounding communities to continue to operate.
If indeed SoCalGas is convinced we eventually will need less and less
methane gas in the conversion plans to Hydrogen, then these two facilities
need to be studied for decommissioning as soon as possible -with a goal
of closing them within the next 3 to 5 years.
104. |8/1/2023 Ballona Email When I was informed about the mandate from the CPUC to SoCalGas to | Please see response to Comment No. 27. General
Wetlands form a group of Community Based Organizations to learn about and
Institute review plans for the Hydrogen Link, I was under the impression that
(Marcia participants would be receiving individual stipends directly for the time
Hanscom) and effort we would be making. That was the understanding I brought to
the leadership of Ballona Wetlands Institute. After I completed
compensation forms, I was told differently, and have, thus, still been left
not compensated as promised.
I’ve been told that SoCalGas may be appealing to the CPUC to make
allowances for this individual compensation, and I’d like to add my voice
to get that change to happen quickly.
Besides my own situation, there are others participating who I know are
affiliated with community-based organizations that do not have bank
accounts. After 9-11, banks do not easily open accounts — in fact, [’'m not
sure they do at all — if a group is not incorporated, which many
community-based organizations are not.
105.  |8/17/2023 Ballona Email Is there any word from the CPUC about payment options? It makes no Please see response to Comment No. 27. General
Wetlands sense that community based organizations that would rather have their
Institute representatives involved with this project could not receive individual

stipends, as SoCalGas provides to other independent contractors. (Or
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(Marcia some CBOs are even unable to otherwise receive such funds because they
Hanscom) don’t have bank accounts.)
Without funding, it’s challenging to justify the time commitment to these
meetings, including meetings we were not originally envisioning or
planning for. I believe that the reason the CPUC required the funding was
because they were aware that it’s a hardship for smaller CBOs to take
time to attend and properly prepare for these meetings.
1. Could we please get an answer on this topic? (I was told you all were
going to seek a change in the conditions from CPUC so you could pay
stipends directly to those requesting that - what is the status?)
2. Is there a person at CPUC you could direct us to speak with? (would it
help for us to support your request?)
106. [9/25/2023 Food and Email Phase One of the SoCalGas Angeles Link Project once again failed to See response to Comment No. 23. General
Water Watch provide substantial answers to the concerns of the Community Based SoCalG ) e th b ons duri
(Andrea Vega) Organizations Stakeholder Group (CBOSG) during meetings and oCalGas strives to provide thorough responses to questions during

workshops. As a member of the CBOSG, Food & Water Watch remains
doubtful of the feasibility, utility, reliability, and safety of the proposed
Angeles Link Project. We are not confident that SoCalGas prepared for
an energy infrastructure project of this scope. There has yet to be a strong
argument for the necessity of this project and there is still a lack of
transparency from SoCalGas to the Community Based Organization
(CBO) members.

We also want to reiterate our previous concern regarding the insufficient
notice on upcoming workshops and quarterly meetings, as well as the
insufficient time to present feedback on the materials presented. It is clear
that this process is being rushed and SoCalGas has little interest in

substantial feedback from the CBOSG.

CBOSG stakeholder meetings. Responses to questions received in
writing or not addressed during in-person meetings will also be
captured in the response to comment tracker included in the quarterly
report.

The purpose of Phase One is to perform feasibility studies for the
Angeles Link project, which will assess numerous topics, including
those concerning demand, safety and reliability. In addition, the
several underlying purposes that Angeles Link is intended to fulfill
were provided in the Project Options & Alternatives Scope of Work.
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107.  19/25/2023 Food and Email Market Assessment & Alternatives The Project Options and Alternatives Study, the High-Level Project Options and
Water Watch Economic Analysis and Cost Effectiveness Study, and the Alternatives
(Andrea Vega) When looking at non-hydrogen alternatives, electrification should be at | Environmental and Social Justice Analysis will identify and evaluate
the forefront. SoCalGas must also consider any legislative or policy a range of alternatives to Angeles Link that may meet the project’s
mandates that demand or accelerate a transition to electrification across | purpose and objectives and will compare those alternatives to
any sectors related to the Project. Angeles Link. Those alternatives will include non-hydrogen
alternatives (e.g., electrification) and hydrogen delivery alternatives
Any evaluation of hydrogen delivery alternatives must also examine the | (e.g., trucking). Separate analyses will evaluate the cost effectiveness
health and safety risks associated with such alternatives. If SoCalGas is | of Angeles Link as compared to the alternatives identified for further
considering having hydrogen delivered by trucks, the members of the study and the environmental impacts of Angeles Link as compared to
CBOSG should be provided with a list of potential truck models, along | those alternatives. With respect to analyzing a specific alternative that
with any history of hydrogen leaks and/or explosions associated with considers in-basin hydrogen production, the Final Decision, Ordering
those models. Paragraphs 5(e) and 6(d) require an evaluation of a localized
hydrogen hub alternative, with hydrogen production by third-party
hydrogen producers and end users in close proximity. For further
For in-basin hydrogen production, SoCalGas should examine what information related to the localized hydrogen hub, please see response
hazards frontline communities would face in such a scenario. to Comment No. 43.
Fur.thermore, given that in-basin hydrogen prgduction is an a.lternative Tn addition, the Plan for Applicable Safety Requirements will
which contradicts what SoCalGas representatives have promised CBO .
) . i evaluate the safety concerns related to Angeles Link and develop an
members repeatedly during meetings (that such production would not be . .
. . assessment of appliable safety requirements for employee, contractor,
explored whatsoever given that the Project would solely be about the - o L
. o ) o . system, and public safety. Pipeline transportation is generally
transportatlon of hydroge'n), it is deeply concerning that this is being regarded as one of the safest methods for transporting gases,
considered as an alternative. benefiting from established safety protocols and advanced monitoring
technologies.
Although our current Phase One studies do not include a detailed
safety assessment of each alternative, SoCalGas may consider
information about the safety aspects of proposed alternatives in
evaluating alternatives.
108.  9/25/2023 Food and Email Regulatory, Policy, & Environmental SoCalGas understands that water resources in California are finite Production Planning &
Water Watch and that drought conditions can limit the amount of water available | Assessment
(Andrea Vega) Given California’s finite water resources during this ongoing, historic for hydrogen production. Consistent with CPUC Decision 22-12-055,

drought, it is crucial that any water resources availability analysis also
provide an estimate of how much water is needed annually for the project
including the cooling, treatment, disposal, powering, and sourcing of
hydrogen, as well as projected water usage for the first ten years of
operation. An analysis of annual water usage for alternatives, such as
solar and wind, should be included as well so that the CBOSG can

SoCalGas will identify potential sources of clean renewable hydrogen
generation and water and estimate the costs of the clean renewable
hydrogen (Ordering Paragraph 6.b.). SoCalGas’s Angeles Link Phase
One Water Resources Evaluation is currently evaluating the estimated
water needed to meet the potential demand scenarios identified in the
Demand Study and identifying the potential water sources that third-
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provide an informed response.

When looking at the potential water sources for the Project, the analysis
should also include how drought conditions are affecting the area where
those sources are located, not just how it would affect the Project but how
those conditions are and could continue to impact local communities.

party hydrogen producers may draw upon to produce clean renewable
hydrogen.

The Environmental and Social Justice Analysis will review potential
environmental impacts at a high level related to the production of the
clean renewable hydrogen that would be transported by Angeles Link,
including potential impacts related to water use. The specific water
resources that clean renewable hydrogen production projects may
draw upon will be developed on a case-by-case basis as more details
on specific production projects are developed.

The Angeles Link Project will not be producing hydrogen, only
transporting clean renewable hydrogen via pipelines from hydrogen
producers to various demand centers. It would ultimately be up to the
individual hydrogen producers to secure the necessary water for
clean, renewable hydrogen production. More in-depth analysis of the
potential environmental impacts and impacts to local communities
related to that water usage can be further studied as those projects
develop. For further response, please see response to Comment No.
13.

Additionally, SoCalGas will include an environmental analysis as
part of the overall evaluation of project alternatives. The
Environmental & Social Justice Analysis will include environmental
analysis of alternatives to enable a comprehensive consideration and
evaluation of Project Alternatives, per the Final Decision Ordering
Paragraph 5(e).
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109.  |9/25/2023 Food and Email The study done on NOx emissions and greenhouse gas (GHG) emissions | Although Decision 22-12-055 requires SoCalGas to assess NOx Nitrogen Oxide and other
Water Watch should evaluate the climate and public health risks of those emissions, emissions, including appropriate controls to mitigate NOx emissions, | Air Emissions
(Andrea Vega) and whether those possible NOx and GHG emission levels resulting from |public health studies are not currently included in the Phase One NOx | Assessment
the Project would contradict California's climate goals. The study must and GHG studies. This topic is currently being analyzed by a host of
also examine the existing emission levels in the local communities where |other stakeholders. As part of the HyBuild Los Angeles initiative, the
the Angeles Link Project pipelines would be going through, where the Green Hydrogen Coalition worked with the University of California,
compressors would be located, as well as where the power generation Irvine, to analyze some of the quantifiable community impacts of a
units would be located. clean hydrogen ecosystem, demonstrating significant improvements
in air quality and related public health impacts. (Green Hydrogen
Coalition, HyBuild Los Angeles Phase 2 Report: Architecting the
Green Hydrogen Ecosystem Vision For a Deeply Decarbonized LA,
p. 24)2. The analysis shows that replacing fossil fuel combustion
technology with clean hydrogen fuel cells in a variety of land-based
mobility sectors reduces exposure from both ozone and PM..s and
would result in public health benefits throughout the South Coast Air
Basin, including avoided hospitalizations, fewer lost workdays, fewer
incidences of disease resulting in reduced mortality, and more. (/d. at
p. 52.)
Additionally, while our Phase One analysis will be examining the
compression needs for a clean renewable hydrogen pipeline, we are
not identifying the specific locations of compressor stations and their
associated impacts in this phase in the project.
110.  |9/25/2023 Food and Email A comprehensive plan must be presented to the CBOSG regarding As part of Angeles Link Phase One, a desktop and literature review | Workforce Planning &
Water Watch SoCalGas’ emergency response in the event of a hydrogen leak, and the | will be conducted to incorporate the latest information on operational | Training Evaluation
(Andrea Vega) protocol for how SoCalGas would report and work with local and state and safety programs and procedures for clean renewable hydrogen
government entities in the event of a leak. infrastructure. The studies will include review of existing processes,
technology, reporting, compliance, and safety notifications with
specific focus on emergency response protocols.
111.  ]9/25/2023 Food and Email Engineering Design The potential for leakage and mitigation opportunities associated with | Hydrogen Leakage
Water Watch storage and transmission of hydrogen is being evaluated in the Assessment
(Andrea Vega) When assessing repurposing existing gas pipelines for the Project, it is Hydrogen Leakage Assessment. This includes underground storage,

2 The report is available at https://staticl.squarespace.com/static/5¢8961cdcbb9c05d73b319¢c4/t/641cc20e09d7604ba7839¢c41/1679606290577/GHC-HyBuild-LA-Phase-2-Report.pdf.
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must also be transparency on the risks associated with both underground | Repurposing of existing natural gas pipelines will be evaluated at a
and aboveground storage. high level within the parallel study, Pipeline Sizing & Design Criteria
Study.
112.  |9/25/2023 Food and Email SoCalGas needs to provide a list of potential pipeline routes, as well as a | Potential project alignment and routes will be shared once Preliminary
Water Watch list of manufacturers and suppliers for the Angeles Link Project to the preliminary findings and data have been evaluated as part of Phase Routing/Configuration
(Andrea Vega) CBOSG. One of the Project. Detailed equipment and material lists would be Analysis
developed in future phases of the Project and could include potential
manufacturers and suppliers. SoCalGas has a strong commitment
toward supplier diversity, demonstrated through a 30-year history of
exceeding the spending goal with diverse business enterprises set by
the CPUC.
113.  |9/25/2023 Physicians for |Email Scope of Work In the Demand Study, within each sector there is an assessment of Demand Study
Social We remain concerned about the lifecycle impacts of hydrogen and the potential alternatives to clean renewable hydrogen. This assessment
Responsibility - wisdom of pursuing such a massive project, particularly knowing that will consider whether there are other options to hydrogen for end-
Los Angeles many of the end uses that are currently being considered in the Los users for decarbonization purposes and how those could limit clean
(Alex Jasset) Angeles Basin do not fall under the “difficult to electrify” classification. |renewable hydrogen adoption. In addition, there will be a separate
We believe that a better use of time would be to figure out how to Angeles Link Phase One study that will specifically assess options
specifically support the sectors with no direct electrification alternatives, |and alternatives to Angeles Link.
rather than creating a large supply of hydrogen for end uses where there
might be better options.
114.  19/25/2023 Physicians for |Email We are also concerned about the many ways that the potential pathways | Environmental impacts of potential alternatives to the Angeles Link | Environmental &
Social laid out in this study will increase pollution in already overburdened Project such as trucking will be described in the environmental Environmental Social
Responsibility - communities, an example being the potential of using trucks to move analysis report. One of the purposes of the Angeles Link Project is to |Justice Analysis
Los Angeles hydrogen around our communities, which poses safety and environmental | reduce the need for heavy trucking transport of hydrogen thereby
(Alex Jasset) justice risks, and will contribute to traffic. reducing the pollution and traffic impacts to various communities in
Central and Southern California.
115.  19/25/2023 Physicians for |Email We also find some of the arguments laid out to be disingenuous, knowing | The Project Options and Alternatives Study will evaluate a range of | Alternatives Analysis

Social
Responsibility -
Los Angeles
(Alex Jasset)

that SoCalGas is actively working against them, an example being the
supposed desire to reduce natural gas storage at Aliso Canyon. If this
project is going to be held up as an energy solution, it needs to ensure that
it is not supplanting better alternatives like direct electrification.

alternatives to Angeles Link that may meet the project’s purpose and
objective and will compare those alternatives to Angeles Link. Those
alternatives will include non-hydrogen alternatives (e.g.,
electrification) and clean renewable hydrogen delivery alternatives
(e.g., trucking). The project’s purpose that will inform development
of the alternatives includes supporting the state’s decarbonization
goals. Separate analyses will compare the cost-effectiveness and
environmental impacts of Angeles Link against those of the identified
alternatives.
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116. [9/25/2023 Physicians for |Email Our concerns for this document stem from some of the specific inclusions | The comments that pertain to the Production Planning Assessment Production Planning &
Social that we, and many in the space of environmental justice, find to be study relate to the definition of clean renewable hydrogen and Assessment
Responsibility - unacceptable. Major examples are the repurposing of existing methane whether non-electrolytic sources should be included in the definition.
Los Angeles pipelines to transport hydrogen, the potential of using steam methane CPUC Decision 22-12-055, Ordering Paragraph 3(a) states,
(Alex Jasset) reformation instead of electrolysis, and the inclusion of biomass and “feasibility studies for the Angeles Link Project shall be restricted to
biogas in the definitions of “clean, renewable” hydrogen. We are the service of clean renewable hydrogen that is produced with a
concerned that even the conservative estimate assumes hydrogen will be | carbon intensity equal to or less than four kilograms of carbon
used for baseload generation, as we know that the direct electrification of |dioxide-equivalent produced on a lifecycle basis per kilogram and
the does not use any fossil fuel in its production process.” As a result,
grid is the most efficient pathway to 100% clean energy and are opposed |while clean renewable hydrogen produced via electrolysis is central
to hydrogen combustion for electricity generation. to Angeles Link, the Production Study also includes other potential
technology pathways (biomass/biogas) that could meet the Decision’s
definition of clean renewable hydrogen.
Please see response to Comment No. 35 for a discussion of the
potential role clean renewable hydrogen can play for on-demand
power and, by extension, grid reliability and resiliency.
117.  19/25/2023 Physicians for |Email We’re also curious about the modeling used to predict risks associated The GHG study will include a table summarizing the range of GWP | Greenhouse Gas
Social with climate change, and what metrics SoCalGas is using to determine the | 20 and GWP 100 available in the literature. See response to comment | Emissions Evaluation
Responsibility - indirect warming potential of leaked hydrogen. 42 for additional discussion of hydrogen’s GWP. Climate studies that
Los Angeles predict risks associated with climate change are not a part of the
(Alex Jasset) Phase One GHG study. These study activities could be considered in
a future phase when greater specifics are available to determine
potential risk impacts.
118.  ]9/25/2023 Physicians for |Email Also, when considering impacts, it’s important to note that many Decision 22-12-055 required SoCalGas to assess NOx emissions Nitrogen Oxide and other
Social communities are already disproportionately burdened by pollution, so it’s |including appropriate controls to mitigate NOx emissions from Air Emissions
Responsibility - important to include cumulative impacts studies, particularly for NOx, if | Angeles Link. A cumulative impact study is not a part of the Phase Assessment
Los Angeles for example hydrogen trucks were used in close proximity to methane- One NOx study. This study activity could be considered in a future
(Alex Jasset) hydrogen blend combustion plants. phase when greater specifics are available to determine potential
cumulative impacts.
119.  |9/25/2023 Physicians for |Email The process thus far has been challenging, largely because there has been General

Social
Responsibility -

way too much information being shared without appropriate formats for
feedback (individual meetings with CBO member groups, plenty of time
for discussion at meetings, etc.) I was only able to skim both documents,

Thank you for sharing your concerns about the current process,
scheduling challenges, and volume of content. We understand that
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Los Angeles
(Alex Jasset)

and was not able to provide adequate feedback, and because there is no
way to influence when meetings are happening, I won’t be able to join for
the whole meeting tomorrow due to an existing scheduling conflict.
Going forward I would recommend reaching out to participants ahead of
time to find a time that works for everyone, as most of us have standing
meetings and often don’t have several hours free on any given day. If the
purpose of this group is to provide meaningful feedback about the
proposed plans and project, we still have a long way to go.

there is a lot to accomplish in this initial phase. To help manage the
amount of information provided to stakeholders, all materials are
housed in a stakeholder “Living Library.” When meeting times do not
work with you, SoCalGas is open to providing dedicated 1x1 time
with subject matter experts to walk through information with you and
can extend feedback deadlines upon request.

120.

9/25/2023

Protect Playa
Now (Faith
Myhra)

Email

Technical Approach and Data Analysis:

The technical approach taken in the study needs further consideration.
Instead of focusing on alternatives that genuinely reduce emissions
throughout their lifecycle, it appears to prioritize hydrogen without
adequately exploring cleaner alternatives. The study should place greater
emphasis on electrification, which can minimize emissions and
environmental impact.

Concerns have been raised about the use of hydrogen-methane blends and
the potential impact on local air quality. Transparency is needed
regarding the blending of hydrogen with methane and its implications for
reducing fossil fuel usage.

The inclusion of both renewable natural gas (RNG) and natural gas with
carbon management within the category of Non-Hydrogen Alternatives is
highly objectionable. It is essential to recognize that this project's purpose
is to align with the objective of achieving 100% renewable energy by
2035, not to provide a means for SoCalGas to continue profiting from
methane gas while engaging in greenwashing practices associated with
renewable energy. Furthermore, it is alarming that such a stance is being
advocated when California Attorney General Rob Bonta recently
announced a settlement against Southern California Gas Company
(SoCalGas) due to numerous environmental marketing claims made in
2019 regarding natural gas being labeled as “renewable.” Such claims are
fundamentally misleading and warrant a critical reevaluation of the
project's objectives and alignment with California's clean energy goals.

Please see response to Comment No. 115 and Comment No. 22.

Project Options and
Alternatives

121.

9/25/2023

Protect Playa
Now (Faith
Myhra)

Email

Market Assessment & Alternatives:

The analysis should give higher priority to electrification as an alternative
to hydrogen, considering legislative and policy mandates that promote

Please see response to Comment No. 115. With respect to evaluating
clean renewable hydrogen production within the Los Angeles Basin,
the CPUC’s Decision requires analysis of a localized hydrogen hub

(Ordering Opinion 3(c)). The localized hydrogen hub would connect

Project Options and
Alternatives




PAG/CBOSG

Stakeholder
Comment |Name and Email or
N Date Organization |Letter? |Comment SoCalGas Response Topic
0.
electrification across relevant sectors. clean renewable hydrogen third-party producers to end users within
Detailed information on potential truck models for hydrogen delivery, the Los Angeles Basin.
including safety records, should be provided. Transparency is crucial in
assessing in-basin hydrogen production, as it appears to contradict prior
assurances.
122.  19/25/2023 Protect Playa | Email Regulatory, Policy, & Environmental: Please see response to Comment No. 108. Production Planning &
Now (Faith ) ) . ) ) Assessment
Myhra) The study must include a comprehensive assessment of water resources For Angeles Link Phase One studl.es, adqruonal analysis comparing
. . . . alternative energy sources and their specific water usage requirements
required for the project and compare water usage with alternative energy || _ ) )
. . . e . . is outside of the scope of the Angeles Link Phase One studies.
sources like solar and wind. Given California’s ongoing drought, it is
essential to consider how drought conditions may impact local
communities and water sources.
123. 9/25/2023  |Protect Playa | Email Regulatory, Policy, & Environmental: Please see response to Comment No. 109. As part of the Phase One | Nitrogen Oxide and other
Now (Faith studies, an evaluation of applicable safety requirements is being Air Emissions
Myhra) conducted, which includes emergency response strategies to consider | Assessment
The analysis of NOx and GHG emissions should encompass an in operating a 100% hydrogen pipeline system. SoCalGas complies
assessment of their climate and public health implications, with a with emergency response requirements such as 49 CFR Part 192.615
steadfast commitment to aligning with California's climate objectives. It |and as applicable would incorporate hydrogen-specific details in the
is imperative to conduct a comprehensive examination of emission levels | CMErgency response plans and develop the framework for emergency
within the communities impacted by the Angeles Link Project. response protocols.
Regrettably, the responses received from SoCalGas have often revolved
around the notion that NOx levels have decreased and might continue to
decrease in the future. However, this response falls short of addressing
the genuine concerns at hand. Consequently, there is a pressing need for
the development of a well-defined and all-encompassing emergency
response strategy for hydrogen leaks. Such a plan should delineate
reporting protocols and establish robust collaboration mechanisms with
both local and state government entities to ensure effective handling of
any potential emergencies.
124, 9/25/2023 Protect Playa | Email Engineering Design: Underground and aboveground storage technologies will be evaluated | Preliminary
Now (Faith at a high level in Phase One and may be further evaluated during Routing/Configuration
Myhra) subsequent phases of the Project. Repurposing of existing natural gas | Analysis

The assessment of repurposing existing gas pipelines for the Project
should include disclosure of leakage rates and risks associated with
repurposed pipelines. Transparency regarding risks related to
underground and aboveground hydrogen storage is crucial. Providing a

pipelines will be evaluated at a high-level within the Pipeline Sizing
& Design Criteria Study. The Hydrogen Leakage Assessment will
evaluate potential leakage and mitigation opportunities for the
project.
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list of potential pipeline routes, manufacturers, and suppliers will enhance | Please also see response to Comment No. 112,
transparency and stakeholder understanding.
125.  |9/25/2023 Protect Playa |Email Communication and Process: See response to Comment No. 23. SoCalGas understands the General
Now (Faith importance of clear and open communication, and your feedback is
Myhra) There have been recurring concerns about the responsiveness of crucial in improving our processes. SoCalGas has committed to a
SoCalGas representatives to stakeholder questions. Simple and transparent and robust stakeholder engagement process, and we strive
straightforward inquiries have often been met with vague or incomplete | to provide complete and clear responses to stakeholder questions.
responses, hindering our ability to fully understand the project. This lack
of clarity in communication has raised questions about the transparency
and openness of the project. It is imperative that SoCalGas
representatives provide clear and accurate information to stakeholders to
ensure transparency and foster trust within the decision-making process.
I have concerns about the transparency, notification of workshops and
meetings, and opportunities for feedback. Addressing these concerns and
providing a stronger argument for the necessity of the Angeles Link
Project is vital to build trust with the Community Based Organizations
Stakeholder Group (CBOSG) and other concerned stakeholders.
126. 9/25/2023 Protect Playa | Email CBO Stakeholder Group: SoCalGas appreciates hearing your concerns about the Angeles Link | General
Now (Faith Project and its potential to reduce climate impact. The Phase One
Myhra) I have serious concerns about the necessity of the Angeles Link Project | Feasibility process is specifically designed to address such concerns

and its potential to reduce our climate impact. The process involving the
CBOSG has raised serious questions about SoCalGas’s understanding of
Environmental Justice and its intentions related to this project.

I have not received adequate compensation for my involvement as an
individual in a volunteer grassroots CBO, as opposed to those who are
employees of CBOs. The only solution offered to me was fiscal
sponsorship, which, in practice, is not sufficient. To secure fiscal
sponsorship, I would need to identify an organization that my fellow
members trust, and one that is willing to accept funding from SoCalGas, a
fossil fuel company that many organizations are actively working to hold
accountable. Given that numerous CBOs operate as grassroots entities,
the absence of a mechanism for compensating grassroots members during
their involvement poses a significant barrier to their participation. This
compensation limitation not only impacts the inclusivity of this process
but also places an unwarranted burden on the very CBOs that SoCalGas
and the CPUC have expressed a desire to collaborate with on this project.

by thoroughly examining the necessity of the project and its potential
contributions to reducing climate impact. Thank you for highlighting
the importance of environmental justice. SoCalGas takes this matter
seriously and is committed to learning from CBOSG members and
adapting our practices throughout the stakeholder engagement
process.

See also response to Comment No. 27 for more information about the
compensation process for CBOSG members.

SoCalGas recognizes the large amount of material being provided to
stakeholders and is committed to working with PAG/CBOSG
members to assist in their review process. Thanks to feedback from
stakeholders, SoCalGas has amended the outreach process to allow
for:
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Access to critical project documents has been challenging and has not - Delivery of meeting materials at least one week prior to
been adequately addressed. Transparency is essential, and it is meetings, with a goal of at least two weeks prior,
inappropriate for these documents to be behind a login, given the - Additional time post-meeting to provide feedback and review
commitment to a transparent process. materials (at least two weeks),
- Per request, the possibility of dedicated 1x1 time with subject
The quantity of information provided with limited review time and mat‘ger experts, and . .
insufficient opportunities for meaningful dialogue during meetings and i Postlpg of all p resentation decks, as we.11.3s transcripts and
. . meeting recordings to a stakeholder “Living Library” that
workshops is a significant concern. The process appears rushed, and . ; .
. . . . will host all meeting materials
SoCalGas seems to be pushing through this step without allowing
adequate time for stakeholder engagement.
Even for stakeholder members who are getting paid, the compensation is
inadequate to cover the time required for meaningful engagement in such
a short timeline.
In conclusion, I urge the CPUC to carefully consider the concerns and
observations raised in this feedback letter. It is crucial to prioritize
transparency, thorough analysis, and inclusive stakeholder engagement in
the decision-making process related to the Angeles Link Project Phase
One. Your commitment to addressing these concerns will contribute to a
more informed and balanced evaluation of this project.
127.  19/25/2023 Utility Email Background: In response to the information request, we have developed a PDF file | Demand Study

Consumers named “Angeles Link Demand Study - Select PAG Responses

Action . . 09292023,” which outlines detailed information and inputs, such as

Network On A.ugust 2?’ 2023, SoCalGas hpsted a Planning Advisory Group (PAG) step-by-step calculations, specific adoption criteria and what their

. meeting that included a presentation on the Demand Study Analysis . : . .
(Tyson Siegele) evaluations were, explanations around assumptions, and specific page

Technical Approach and Preliminary Outputs (‘“Preliminary Outputs”). At
that meeting, SoCalGas offered to provide additional time to brief the
PAG members who were unable to ask all their questions during the PAG
meeting.

The Utility Consumers’ Action Network (“UCAN”) representative and a
Public Utilities Commission’s Public Advocates Office (“Cal
Advocates”) representative requested an additional meeting. SoCalGas
met with UCAN and Cal Advocates on September 7, 2023, for one hour.
SoCalGas committed to providing UCAN and Cal Advocates with the
numerous data points requested during the meeting.

On September 18, 2023, SoCalGas provide 10 slides by email. The data

numbers of reports that were referenced in the Demand Study. This
PDF file was provided to the PAG group on September 29, 2023.
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on the slides were presented as “additional information” in response to
UCAN and Cal Advocate’s requests during the September 7th meeting.
Several of the slides were identical to slides in the slide deck that
SoCalGas presented during the August 29, 2023, PAG meeting. The only
new information in the slides was emissions-specific calculation
methodologies used to calculate emissions per diesel vehicle. That data
was not requested during the September 7, 2023, meeting.

In response to receiving the additional slides, UCAN’s consultant
requested specific information by email on September 19, 2023. In that
email UCAN also requested that SoCalGas move back the deadline for
PAG members to provide feedback on the Preliminary Outputs until
SoCalGas could provide the information that UCAN had been attempting
to obtain since the August 29, 2023, presentation.

The information that UCAN has requested includes the:

[ ]
Demand Study computer model.

Transcripts or recordings of the interviews referenced in the
demand study slides:
1.
August 29, 2023, slides
il.
September 18, 2023, slides

Page and quote from each report used as the basis for each
assumption in the modeling calculations.

Calculation determining the “% of ZE vehicles that are FCEV (vs
Alternatives).” Quote from:
i.
August 29, 2023, slides (page 14)
il.
September 18, 2023, slides (page 10)

Primary factor or factors that resulted in such limited adoption of
the BEV vehicles.

Data source used to assume that 32 natural gas-fired power plants
would be converted to hydrogen-fired power plants.
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Basis for the 10%, 20%, 30% capacity factors assumed for
hydrogen-fired generators in the power generation sector.

Basis for the 10%, 20%, 30% capacity factors assumed for
hydrogen-fired cogeneration units in the power generation sector.

As of the due date of these comments, UCAN has not received the
requested data, nor has UCAN received any response to its September 19,
2023, email. Until SoCalGas releases the data and information as required
by D.22-12-055,! UCAN will be unable to provide comprehensive
feedback.

FN 1: D.22-12-055, Decision Approving the Angeles Link Memorandum
Account to Record Phase One Costs (December 15, 2022), Ordering
Paragraph 7, p. 77, (“that “Southern California Gas Company
(SoCalGas) shall make the data, findings, and results of its Phase One
feasibility studies and quarterly reports to the Commission’s Deputy
Executive Director for Energy and Climate Policy available to the public
and not redacted, unless SoCalGas is granted confidentiality of the data
in accordance with General Order 66-D.”) available at
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M500/K167/500
167327.PDF.
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General Feedback on Preliminary Demand Modeling and Outputs:

Area of demand evaluated: D.22-12-055 states that Phase 1 studies should
identify “the demand and end uses for the Angeles Link Project.”?
According to SoCalGas’s demand study presentation, “this analysis
focuses on evaluating the potential hydrogen demand across select sectors
in SoCalGas’ service territory from 2025 — 2045. Thus, SoCalGas’s
Preliminary Outputs report SoCalGas’s assertions for a much larger
geographic area than ordered in D.22-12-055. SoCalGas should revise its
study parameters to align with the Commission's orders.

For Phase One, SoCalGas is conducting an initial assessment of
potential clean renewable hydrogen demand within the SoCalGas
service territory, including the Los Angeles Basin. In its Decision,
the CPUC directed SoCalGas to identify “ratepayers who would be
end-users, including current natural gas customers and future
customers.” SoCalGas’s customers and future customers reside
throughout SoCalGas territory.

Demand Study
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Cost of hydrogen: A key component of any demand study is the cost of
the supplied product and the comparison between the cost of the product
and the alternative to the product. The Preliminary Outputs do not qualify

SoCalGas is aware of concerns regarding the cost of hydrogen,
though, as noted in response to Comment No. 2, there is a growing
body of literature studying how sources of clean firm power, like

Demand Study
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Network the cost of the green hydrogen supplied by the Angeles Link or the cost of | hydrogen, are key to affordably and reliably transitioning California’s
(Tyson Siegele) the alternative energy options available to the market. The demand study |energy system.

must include cost forecasts for each product at the point of sale (e.g., the
meter, the behind the meter production, etc.). The cost forecasts should be
specified by the years 2025-2045 just as the Preliminary Outputs showed
stack graphs of claimed hydrogen demand by year.

SoCalGas is studying forecasts of the delivered levelized cost of
hydrogen (LCOH) in the High-Level Economics and Cost
Effectiveness Study. Indeed, one of the approaches in this study will
be to calculate the levelized cost of delivering clean renewable
hydrogen (including inputs from other studies as needed for
production, transportation, compression, and storage) as a reasonable
range in $/kg for each potential clean renewable hydrogen delivery
configuration and alternative.

In addition, the key drivers for hydrogen use in many cases in the
Demand Study are policy mandates such as SB100, Advanced Clean
Trucks (ACT), and ACF, as well as technical feasibility.

As it relates to the Phase One Demand Study, the forecasted cost of
clean renewable hydrogen is not factored into the potential demand
analysis, which focuses on the total potential of hydrogen as a fuel in
the Los Angeles Basin and SoCalGas territory. That being said, the
forecasted cost of clean renewable hydrogen is an important factor in
projecting adoption and will need to be assessed in future phases of
the Angeles Link project. Although analysis and forecasts of
delivered LCOH were outside the scope of the Demand Study, as
noted above, the LCOH analysis will be evaluated in other Phase One
studies and further refined in future Angeles Link phases. SoCalGas
will also utilize forecasts of clean renewable hydrogen costs to refine
demand volumes in future phases.

Finally, we note that there is significant and ongoing support both
federally and in the State of California to reduce the price of clean
hydrogen today. For example, the DOE has set targets for achieving
$1/kg clean hydrogen costs by 2030, the 45V Tax Credit (from the
Inflation Reduction Act) awards up to $3 per kg of hydrogen
produced to projects with a lifecycle greenhouse gas emissions
intensity of less than 0.45 kilograms per kilogram of hydrogen, and
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California's Low Carbon Fuel Standard (LCFS) can provide several
dollars per kilogram of hydrogen (pending on exactly how it is
produced). These policies are all aimed at lowering the cost of
hydrogen.
130. |9/25/2023 Utility Email Hydrogen supplied by the Angeles Link: The Preliminary Outputs include | The aim of Angeles Link is to be an open-access pipeline system Demand Study
Consumers hydrogen demand regardless of whether SoCalGas or other entities will | dedicated to public use that transports clean renewable hydrogen to
Action provide the hydrogen. Again, because the Commission ordered that off-takers who could use it. As a result, the request to narrow
Network SoCalGas review just the demand served by the Angeles Link, the parameters will not be included in the study.
(Tyson Siegele) parameters of the outputs should be narrowed.
131.  [9/25/2023 Utility Email Basis for assumptions: In each sector (i.e., mobility, power, industrials), | The basis for assumptions for the demand analysis used CARB Demand Study
Consumers key assumptions for SoCalGas’s demand model appear to have no factual | EMFAC data to establish fleet sizes and assign vehicle operational
Action basis. Key assumptions have been selected that contradict the best characteristics in the mobility sector. For the power sector, the study
Network available data and some of the reports referenced by SoCalGas in its sourced current plan and fuel consumption data within SoCalGas
(Tyson Siegele) Preliminary Outputs. Thus far, SoCalGas has refused to provide the basis |territory from EIA datasets (EIA-923). For the industrial sector, the
for many of the assumptions used in the demand study. SoCalGas should | EIA MECS database was used to further break out off-take volumes
release the basis for its assumptions so that PAG members are able to by equipment. After receiving this comment, on September 7 ,2023
provide feedback. SoCalGas provided to the PAG detailed information on specific
modeling calculations, hydrogen adoption rate criteria and values,
further explanations behind model assumptions, and specific page
numbers for reports that were referenced in the analysis.
132.  19/25/2023 Utility Email Mobility Sector: The preliminary demand modeling lacks bases for Please refer to response to Comment No. 129 for a discussion of the |Demand Study
Consumers critical inputs: forecasted cost of clean renewable hydrogen.
Action
Network Fuel Costs: When UCAN met with SoCalGas on September 7, 2023, As stated, TCO was evaluated as a critical factor influencing the
(Tyson Siegele) SoCalGas stated that the total cost of ownership (“TCO”) in the demand |Commercial Availability factor of hydrogen adoption rates (both the

study does not include fuel costs. Reliable demand studies must include
fuel costs in TCO. The costs of the fuel sources must be included because
fuel costs represent the largest percentage of costs for most trucking
companies.* In 2021 fuel costs for trucking companies represented 22%
of total costs and 39% of vehicle-based costs.® Failure to include the cost
of fuel is an error that must be corrected.

The U.S. Department of Energy publishes a quarterly report, Clean Cities
Alternative Fuel Price Report, on the price of alternative fuels. The most
recent publication reported that the average cost of hydrogen at fueling
stations was $27.18/gallon of gasoline equivalent.® UCAN recommends
that SoCalGas use the hydrogen price reported by the Clean Cities
Alternative Fuel Price Report for hydrogen in the mobility sector. The

timing and value). The TCO analysis for on-road vehicles leveraged
the Argonne National Lab’s BEAN model and included cost
components such as vehicle costs, operation and maintenance costs,
insurance costs, and more. Fuel costs were omitted from this analysis
due to the fluctuation of current and potential future prices of clean
renewable hydrogen fuel and electricity (for BEVs).

In the Demand Study analysis, SoCalGas compares the TCO of
hydrogen fuel cell vehicles to both internal combustion engine
vehicles and battery electric vehicles to determine potential adoption
rates of hydrogen fuel cell vehicles.
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price of retail hydrogen at fueling stations should be held constant until a
reliable, third-party, data source forecasting the cost of hydrogen becomes
available.

A 2022 UC Davis review of TCO studies comparing diesel, battery
electric vehicles (BEV), and hydrogen fuel cell vehicles (HFCV) stated
that “a direct comparison of overall TCO estimates between studies will
show a wide range and should be considered cautiously.”” Even though
hydrogen is such a nascent technology that forecasts should be
discounted, another 2022 UC Davis study found that, “The 15-year TCO
($/mi) of the fuel cell trucks is higher than those of the corresponding
battery-electric vehicles primarily because the cost of hydrogen was
assumed to be $7.5 /kg in the calculations.”

Thus, even though the Davis study assumed a hydrogen cost that is 63%
lower than today’s hydrogen costs at fueling stations, hydrogen still could
not compete with electric vehicles through 2030.

Comparison vehicles: SoCalGas’s Preliminary Outputs compare the cost
effectiveness of diesel vehicles to hydrogen fuel cell vehicles according to
SoCalGas’s statements on Sept 7, 2023.° That is not the correct
comparison because (1) SoCalGas assumes a 100% ZEV adoption rate by
2045' and, (2) battery electric vehicles are already less expensive than
diesel vehicles in many cases and are forecast to be less expensive than
all diesel vehicles between 2025 and 2040.!! In all cases SoCalGas should
compare the TCO for hydrogen vehicles to the TCO for battery electric
vehicles.

Adoption Rates vs Alternatives: SoCalGas appears to have qualitatively
chosen adoption rates of hydrogen fuel cell vehicles. The image below is
a reprint of part the Preliminary Outputs.'?

Despite the numerous on-road vehicle types, each with different usage
patterns and requirements, most of the vehicle types are grouped into an
adoption range that is identical to other vehicles’ adoption ranges. This
demonstrates that the adoption rates are qualitatively determined instead
of quantitatively determined. In other words, SoCalGas chose adoption
rates. It did not calculate adoption rates.

More concerning than the groupings and determinations of adoption rates,
is that SoCalGas noted that it has data that conflicts with the adoption

SoCalGas assessed over 100 different types of on-road vehicle
classes. Groupings of classes were required in order to effectively
and methodically carry out an analysis on hydrogen adoption rates for
the Mobility sector in a timely and suitable manner for Angeles Link
Phase 1.

The Demand assessment consists of multiple adoption factors. In the
Mobility analysis, the rate at which a vehicle class achieves or doesn’t
achieve cost parity with other alternatives is just one of the four
factors that were considered to estimate adoption rates, and therefore
does not drive an adoption rate by itself but in tandem with other
factors such as policy & legislation and technical feasibility.

SoCalGas has previously provided to the PAG the forecasted
adoption rates for new vehicle sales of the various on- and off- road
classes that were assessed in the Mobility sector of the demand study.
SoCalGas has also provided to the PAG the methodology used for
estimating these adoption rates.
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rates it chose. SoCalGas stated that the Class 8 Drayage truck costs
“never achieves cost parity with alternatives.”!* Despite hydrogen fuel
cell vehicles costing more than alternatives, SoCalGas states that its
demand study assumes “31-38%” of new Class 8 Drayage vehicle sales
will be hydrogen fuel cell in 2045.!* There is no explanation for why at
least 31% of those vehicles would be hydrogen fuel cell vehicles when
those vehicles will be more expensive than alternatives.

At the September 7, 2023, meeting, UCAN asked for SoCalGas’s
evaluations of each vehicle class that it provided in the Preliminary
Outputs for Class 8 Drayage trucks and Class 8 Sleeper Cab Tractors.
SoCalGas has not provided that information.

The data SoCalGas has released calls into question all assumptions that

SoCalGas made for the mobility sector. UCAN requests that SoCalGas

release the data, assumptions, and basis for the assumptions that it made
for the mobility sector.

FN 4: American Transportation Research Institute, An Analysis of the
Operational Costs of Trucking: 2022 Update (August 2022), Table 10,
page 20, hitps.//truckingresearch.org/wp-content/uploads/2022/08/ATRI-
Operational-Cost-of-Trucking-2022.pdf.

FN 5: American Transportation Research Institute, An Analysis of the
Operational Costs of Trucking: 2022 Update (August 2022), Table 10,
page 20, hitps.//truckingresearch.org/wp-content/uploads/2022/08/ATRI-
Operational-Cost-of-Trucking-2022.pdf.

FN 6: DOE, Clean Cities Alternative Fuel Price Report (July 2023),
available at

https.//afdc.energy.gov/files/u/publication/alternative fuel price report j
uly 2023.pdf? 1aa8dba9c3.

FN 7: National Center for Sustainable Transportation - UC Davis, The
Current and Future Performance and Costs of Battery Electric Trucks:
Review of Key Studies and A Detailed Comparison of Their Cost
Modeling Scope and Coverage (June 2022), P. 41, available at
https://escholarship.org/uc/item/8zj9462h.

FN 8: UC Davis, Evaluation of the Economics of Battery-Electric and
Fuel Cell Trucks and Buses: Methods, Issues, and Result (August 4,
2023), p. 55, available at https://escholarship.org/uc/item/1g89p8dn.
FN 9: This remark was in response to the “‘commercial availability”



https://truckingresearch.org/wp-content/uploads/2022/08/ATRI-Operational-Cost-of-Trucking-2022.pdf
https://truckingresearch.org/wp-content/uploads/2022/08/ATRI-Operational-Cost-of-Trucking-2022.pdf
https://truckingresearch.org/wp-content/uploads/2022/08/ATRI-Operational-Cost-of-Trucking-2022.pdf
https://truckingresearch.org/wp-content/uploads/2022/08/ATRI-Operational-Cost-of-Trucking-2022.pdf
https://escholarship.org/uc/item/8zj9462h
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evaluation on page 15 of the Preliminary Outputs, which states that class
8 drayage vehicles would be “Close to parity 2025-2035 by scenario
(never achieves cost parity with alternatives).”

FN 10: Preliminary Outputs, p. 16, (“Vehicles subject to ACF will buy
100% ZEVs starting 2024 (per regulation, assuming no exceptions).
Other vehicles will buy 100% ZEV starting 2035 ramped linearly from
~0% today, to 25% by 2030, to 100% by 2035.”).

FN 11: UC Davis, Evaluation of the Economics of Battery-Electric and
Fuel Cell Trucks and Buses: Methods, Issues, and Result (August 4,
2023), table 17-18, p. 48, available at
https.//escholarship.org/uc/item/1g89p8dn.

FN 12: Preliminary Outputs, page 17, (partial graphic).

FN 13: Preliminary Outputs, partial page 15.

FN 14: Preliminary Outputs, partial page 15.
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Power Sector: The preliminary demand modeling lacks bases for critical
inputs:

The power sector modeling appears to assume that hydrogen will be used
much like natural gas to power combustion turbines. Many of the current
natural gas fleet of generators have already paid off their initial capital
cost outlays. The ongoing costs will be operations and maintenance
(O&M) and fuel costs. Meanwhile hydrogen-fired turbines will have cap
ex costs, O&M costs, and the cost of a new pipeline infrastructure to
deliver hydrogen to those turbines.

UCAN has reviewed multiple reports that indicate a likelihood of low
single digit capacity factors for hydrogen turbines — possibly for some of
the reasons listed above. One of the reports listed in the Preliminary
Outputs is the LADWP 2022 Strategic Long-Term Resource Plan
(SLTRP), which states that “in-basin green hydrogen achieves a low-
capacity factor, averaging less than 2%” unless LADWP decides to
forego a new transmission expansion.'> LADWP’s analysis found that the
transmission expansion would save LADWP “approximately $7 billion
between 2028 and 2045 on a net present value basis.”!®

The source material listed in the Preliminary Outputs (i.e., the LADWP
SLTRP) contradicts the capacity factor assumptions made by SoCalGas.
UCAN recommends that SoCalGas revise its capacity factors in the
Power sector to 0% for its conservative scenario, 1.5% for its moderate

Capacity factors in the Power Sector of 0%, 1.5%, and 3% for the
conservative, moderate, and ambitious scenarios were considered in
response to this comment, and it was determined that the original
parameters are appropriate for the Demand Study for the reasons
described below.

A range of “what-if” capacity factor scenarios were evaluated to
determine the total power generation from clean renewable hydrogen
in 2045. Capacity factors were not modelled and were instead input
directly to understand what the potential demand could be across a
range of different capacity factors. Interviews with OEMs suggest
that hydrogen capacity factors could reach 8-10% by 2045, driving
the conservative case. The 30% capacity factor in the ambitious case
is based on historical EIA natural gas capacity factor data in
California which has fluctuated between roughly 25% - 35% over the
past 10 years. A 20% capacity factor scenario is used in the moderate
case to reflect a midpoint between the conservative and ambitious
cases.

The probability of each capacity factor was not evaluated. Modeling

the anticipated electric load increase and grid reliability requirements
in future phases may help to determine which capacity factor is most
likely, since capacity factors may be influenced by several factors

Demand Study
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scenario, and 3% for its ambitious scenario. These revised capacity such as electric demand, electricity imports, costs of energy sources,
factors would more closely align with SoCalGas’s source materials and  |reliability, and ramping needs, among others.
other available data.
15 LADWP, 2022 SLTRP, p. 4-29, available at In addition, the LADWP SLTRP does reference an 18% average
https://www.ladwp.com/cs/idcplg?ldcService=GET_FILE&dDocName= | capacity factor between 2028 and 2045 as a potential edge case
OPLADWPCCB794970&RevisionSelectionMethod=LatestReleased. scenario if transmission upgrade was not completed (pg. 4-29 of the
16 LADWP, 2022 SLTRP, p. 4-28, available at LADWP 2022 SLTRP).
https.://www.ladwp.com/cs/idcplg?ldcService=GET FILE&dDocName=
OPLADWPCCB794970&RevisionSelectionMethod=LatestReleased. We agree that hydrogen turbines will have additional CaPex costs,
and this has been reflected in the model. Specific assumptions for
different CaPex cost levels at varying turbine sizes and hydrogen
capabilities have been included in the PAG/CBOSG presentation.
Although CaPex costs will be higher for replacement or retrofits of
natural gas turbines compared to business as usual, we project that
policy and legislative incentives and mandates will drive this switch
despite higher CaPex costs. Our study reflects California’s net-zero
target by 2045 and takes into account the various methods for power
plants to decarbonize, including Carbon Capture, Utilization, and
Storage with natural gas, clean renewable hydrogen, and batteries.
SB 100 is a key legislative mandate driving the projected transition
despite CaPex outlays, which requires renewable energy and zero-
carbon resources to supply 100% of electric generation retail sales by
2045. CaPex costs for all these alternatives are included in the model
and are assessed against each other, with assumptions stated in the
PAG/CBOSG presentation and technical appendix.
134.  19/25/2023 Utility Email Industrials Sector: The preliminary demand modeling lacks bases for In the Demand Study, SoCalGas has kept capacity factor projections | Demand Study
Consumers critical inputs: constant across power and cogeneration. These capacity factors
Action represent “what-if” scenarios and SoCalGas does not determine the
Network UCAN was unable to find any support for SoCalGas’s assumptions for likelihood of these different capacity factors occurring in the future.
(Tyson Siegele) the industrial sector related to fuel switching or co-generation. Cogeneration capacity factor assumptions have been made due to the

The capacity factors used in the power sector demand study appear to be
copied into the industrial sector demand study for SoCalGas’s co-
generation assumptions. There does not appear to be any basis for
SoCalGas’s capacity factors in the co-gen demand, just as there was no
basis for it in the power demand.!”

lack of data and the fact that capacity factors may be influenced by
several factors such as electric demand, electricity imports, costs of
energy sources, reliability and ramping needs among others.
Although it is possible that there is no cogeneration by the year 2045
given State reports showing cogeneration decreasing over time, if
cogeneration does remain, it will likely continue at higher capacity
factors compared to the 10-30% modeled given cogeneration is used
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Until SoCalGas presents data that supports its assertions that industrial
customers will use green hydrogen, SoCalGas should assume zero
demand for green hydrogen from the industrial sector.

17 Preliminary Outputs, p. 32, 36. Page 32 claims that SoCalGas took the
capacity factor from LADWP’s 2022 SLTRP and made adjustments. It is

not clear why SoCalGas assumes power assumptions and co-gen
assumptions would be the same. However, on page 36 SoCalGas states

that it used capacity factors of 10%, 20%, and 30% which is identical to

the capacity factors SoCalGas assumed for the power sector.

in industrial processes. The capacity factor range of 10-30% thus
strikes a balance between these two potential futures for cogeneration.

In terms of industrial customers using clean renewable hydrogen, the
Demand Study highlights some of the uncertainties regarding
industrial consumer conversion to hydrogen. These uncertainties are
reflected in the wide spread of hydrogen adoption rates across
scenarios. SoCalGas does not expect that demand in the industrial
sector will be zero, as suggested by the comment. Despite
uncertainties, the Demand model uses a rigorous approach to
determine and quantify the potential future use of hydrogen in the
industrial sector, ultimately showing that clean renewable hydrogen
demand in this sector is expected to range between 0.2M and 1.5M
tons per year by 2045.

Hydrogen potential is evaluated by industry and end use to determine
adoption rates for the different uses of hydrogen across sectors. Key
factors used in this adoption analysis include the following:

Technical Feasibility: In each sub-sector, the shift in
technology feasibility and commercial availability of
hydrogen combustion technology (e.g., boilers and kilns) was
assessed from 2025 to 2045.

Alternatives: For each heating end-use case, hydrogen
technology and availability are compared to the costs and
viability of alternatives, namely electrification and CCUS.

Business Readiness (Performance Impact & Capital
Investment): Sensitivity of each sub-sector to the capital
investments necessary to implement 100% hydrogen
technology and short-term performance impacts from
switching to hydrogen.

Asset Lifetimes: In the industrial sector, natural gas assets are
expected to be potentially replaced with hydrogen technology
near end of life. Depending on the equipment, asset turnover
periods can range from 15 to 20 years.




PAG/CBOSG

Stakeholder
Comment |Name and Email or
N Date Organization |Letter? |Comment SoCalGas Response Topic
0.
These key factors used in the adoption analysis were evaluated based
on a variety of external sources and were supplemented by EPRI
Subject Matter Expert (SME) expertise as well as market interviews.
Fewer existing policy and legislative incentives in the industrial
sector as compared to other sectors may drive lower adoption rates;
however, an evaluation of technical feasibility, business readiness,
and commercial availability shows that there is potential for adoption
at the levels indicated by the Demand Study as incentives that reduce
upfront capital costs and other adoption costs related to the transition
to hydrogen are introduced.
hydrogen equipment and costs improve.
135.  19/25/2023 Utility Email UCAN’s prior feedback remains relevant regarding data sources, Angeles | In response to UCAN’s comment about independent data sources, the | Demand Study

Consumers Link alternatives, and the order of Phase 1 studies’ completion. Demand Study leverages data from many sources and makes

Action assumptions where data is unavailable. The Demand Study is

Network SoCalGas has not incorporated most of UCAN’s recommendations from |informed by a combination of Federal and State data sources, such as

(Tyson Siegele) UCAN’s July 31, 2023, written feedback. UCAN requests that SoCalGas |the U.S. National Clean Hydrogen Strategy and Roadmap, CARB

review and incorporate recommendations that were supplied in UCAN’s
prior feedback. The following are headings from prior feedback that are
particularly relevant. The sub-bullets highlight some of UCAN’s concern
regarding the Preliminary Outputs.

* All Phase 1 studies must rely on independent data sources.
o The Preliminary Outputs include multiple references to studies partially
funded by SoCalGas or another Sempra Energy company.

* SoCalGas should evaluate hydrogen alternatives, pipeline alternatives,
and provider alternatives. ..

0 SoCalGas does not appear to have completed even the preliminary
analysis of alternatives needed for a preliminary demand study. While
there is a separate study to focus on “project options and alternatives”
SoCalGas needs to complete a robust analysis of alternatives to hydrogen
(including costs) that could serve customers’ energy needs. Without that
analysis, SoCalGas’s demand study will remain incomplete and
inaccurate.

* The Demand Study should include numerous inputs and outputs.

o A key component of the demand study is the cost of hydrogen.
SoCalGas does not appear to have included hydrogen costs in the
Preliminary outputs. Demand is highly dependent on cost. Preliminary

2022 Scoping Plan for Achieving Carbon Neutrality, UC Davis
California Hydrogen Analysis Project: The Future Role of Hydrogen
in a Carbon-Neutral California, EIA’s Manufacturing Energy
Consumption Survey, ANL’s BEAN tool, CARB’s EMFAC database
and more.

In response to UCAN’s comment about alternatives, the Demand
Study considers clean renewable hydrogen alternatives for various
Mobility, Power, and Industrials applications, and the Demand Study
report discusses these alternatives. The model also considers the
viability of clean renewable hydrogen versus these alternatives. Other
Angeles Link Phase One studies will be analyzing pipeline
alternatives as well as alternatives to clean renewable hydrogen at a
system level.

In response to UCAN’s comment about Demand Study inputs and
outputs, the Demand Study has been designed to include numerous

inputs and outputs.

In response to UCAN’s comment about the cost of hydrogen, please
see response to Comment No. 129.

In response to UCAN’s comment about the Angeles Link Process and
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outputs for a demand study should have considered the cost of hydrogen |Feedback, SoCalGas recognizes the role of the Demand Study in
compared to the cost of hydrogen alternatives. informing the other Phase One studies. So that the outcomes of the
Demand Study are appropriately integrated into subsequent analyses,
* SoCalGas should complete its hydrogen demand study, distribute the SoCalGas expedited its timeline. SoCalGas is conducting the Phase
study, and receive PAG feedback on the study before determining if other | One feasibility studies that were identified by the CPUC and is
studies should be completed. receiving and responding to feedback on those studies from PAG and
o SoCalGas should revise its demand study based on PAG members’ CBOSG members.
input and release the revised demand study methodology for another
round of input.
136. |9/25/2023 Utility Email SoCalGas’s preliminary demand study results include numerous SoCalGas has considered UCAN’s comment but found the Demand Study
Consumers inaccuracies and should be corrected before SoCalGas proceeds with recommendation to update the Conservative scenario to lower
Action other Phase 1 work: demand by at least a factor of ten to be inconsistent with both internal
Network and external research done for the Demand Study as well as feedback
(Tyson Siegele) SoCalGas presented three scenarios of possible future green hydrogen from peer reviews, academia, federal and state agencies, and industry.

demand. The scenario with the lowest demand is the “conservative”
scenario. Because of inaccurate inputs selected by SoCalGas, UCAN
believes SoCalGas’s “conservative” scenario over-estimates demand by
at least a factor of ten. UCAN looks forward to an updated demand study
that accurately represents likely future green hydrogen demand.




Follow-Up to Comments Received During a Meeting

PAG/CBOSG
Stakeholder | Stakeholder
Meeting Name and Verbal or
Date Organization Chat? Summary Comment SoCalGas Response Topic
1. 7/18/2023 | Utility Verbal (p. | The price is very important with demand. As Yuri mentioned, there are a | Please see response to written Comment No. 129, above. Demand Study
Consumers 111) few ends uses that he has not seen alternatives to hydrogen, such as
Action feedstock. He also sees long distance marine shipping and air travel as
Network needing hydrogen or hydrogen-based fuel, which is currently not The forecasted cost of clean renewable hydrogen is an important
(Tyson Siegele) included. He noted that he believes the pricing for hydrogen is currently | factor in projecting adoption and will need to be assessed in future
DOE $1/kilogram, but if the cost ends up being higher, the demand phases of the Angeles Link Project. Regarding long distance marine
might not be the same. He would like SoCalGas to expand on how the | shipping, in the model ocean going vessels are included. However,
demand analysis will approach this. the model only assesses demand related to replacing diesel fuel
consumption (versus other types of fuels like bunker fuel), so further
analysis may still be needed to better understand the demand in this
sector as the current analysis may be understating the potential in the
marine shipping subsector. Clean renewable hydrogen demand for
fuel cells in the aviation sector is included in the ambitious scenario.
2. 7/19/2023  [Defend Ballona [ Verbal (p. [Interested in having more signage around intersections in the city where |More information about SoCalGas’ pipeline signage policy can be Plan for Applicable
Wetlands 25) pipelines are passing, to notify the public. found at the following link: https://www.socalgas.com/stay- Safety Requirements
(Robert van de safe/pipeline-and-storage-safety/pipeline-safety-is-our-priority.
Hoek)
3. 7/19/2023  [Defend Ballona | Verbal (p.  [He has a question because he did not realize that hydrogen pipelines are | The National Pipeline Mapping System (NPMS) is a dataset Plan for Applicable
Wetlands 25) everywhere in the U.S. He is wondering what states have them, and if containing locations of and information about gas transmission and | Safety Requirements
(Robert van de there are any patterns regarding the geography of the pipelines. hazardous liquid pipelines and Liquefied Natural Gas (LNG) plants
Hoek) which are under the jurisdiction of the Pipeline and Hazardous
Materials Safety Administration (PHMSA). You may refer to this link
for additional information:
https://www.npms.phmsa.dot.gov/GeneralPublic.aspx.
4. 7/20/2023 [ Southern Verbal (p. | Asked if there is information regarding what the expected depreciable Plan for Applicable
California 105) life of a hydrogen pipeline might be. Current natural gas infrastructure has a lifetime prediction of 50 Safety Requirements
Generation years. The same lifetime can be expected for newly built hydrogen
Coalition pipelines.
(Norm (https://pubs.rsc.org/en/content/articlehtml/2023/se/d3se0028 1k)
Peterson) (mdpi.com)



https://www.socalgas.com/stay-safe/pipeline-and-storage-safety/pipeline-safety-is-our-priority#:%7E:text=Pipeline%20markers%20indicate%20the%20locations,and%20include%20our%20emergency%20number
https://www.socalgas.com/stay-safe/pipeline-and-storage-safety/pipeline-safety-is-our-priority#:%7E:text=Pipeline%20markers%20indicate%20the%20locations,and%20include%20our%20emergency%20number
https://www.npms.phmsa.dot.gov/GeneralPublic.aspx
https://pubs.rsc.org/en/content/articlehtml/2023/se/d3se00281k
https://sempra.sharepoint.com/teams/scgem/ALenviro/Shared%20Documents/Q3%20Report/%20(mdpi.com)
https://sempra.sharepoint.com/teams/scgem/ALenviro/Shared%20Documents/Q3%20Report/%20(mdpi.com)

5. 7/20/2023 | Utility Reform | Verbal (pp. |Expressed concern that she was unaware until today’s meeting that the [Please see response to written Comment No. 81, above. Water Resource
Network 170-171) project was considering using in-basin water since she understood Evaluation
(Marna Painstil previously that the consultant team was evaluating such areas as the
Anning) Delta, Mojave, and Blythe. Asked if the study will include a standard for [ SoCalGas will not produce the clean renewable hydrogen that may be
where hydrogen is produced, that they will have to obtain water from transported by Angeles Link. More details on the water sources that
recaptured sources or is the study going to primarily discuss the hubs feed specific clean renewable production projects, including the types
option and ensure that the sources of the water used to produce the and location of those sources, will be further evaluated, and
hydrogen will not exacerbate the current water shortage issues in the LA | developed on a case-by-case basis as more details on specific
Basin. production projects are developed.
6. 7/21/2023  |Food and Verbal Expressed frustration looking at the data, as communities are more than |SoCalGas is willing to bring in subject matter experts to discuss Environmental &
Water Watch | (p.35) just data points. Requested SoCalGas to provide transparency on what | environmental and social justice in the context of Angeles Link. Environmental Social
(Andrea Vega) would be essentially, “sacrifice zones.” Requested a third-party SoCalGas appreciates additional input from PAG/CBOSG regarding | Justice Analysis
academic to step in and do these presentations, so there is a dialogue other subject matter experts.
rather than being talked at.
7. 7/21/2023 | Society of Chat/Verbal | Asked where indigenous populations are on the CalEnviroScreen map SoCalGas will include available geospatial data for federally Environmental &
Native Nations | (p. 45) that was shared. recognized tribes available from the Bureau of Indian Affairs in the |Environmental Social
(Lydia Ponce) ESJ analysis maps. SoCalGas is not aware at this time of any Justice Analysis
accredited geospatial data for non-federally recognized tribes.
8. 7/21/2023 | Defend Ballona | Verbal — (p. | Asked for details regarding the City’s obligations to inform the public This comment does not relate to the studies for the Angeles Link.
Wetlands 121) about the details and costs of repairing an emergency leak where However, SoCalGas will comply with all regulations related to public
(Robert van de easements and rights-of-ways are present. notice in the case of the need for emergency repairs. In addition,
Hoek) additional information about emergency response and public
awareness plans will be presented in the Plan for Applicable Safety
Requirements.
9. 7/21/2023 | Defend Ballona | Verbal (p. | Asked where the water used in electrolysis would be sourced from Please see response to written Comment No. 13, above. Water Resource
Wetlands 133) (Downey, Colorado River Water, blended with LADWP water from the Evaluation
(Robert van de Sierra Nevada, etc.).
Hoek)
10.  [8/29/2023 [Utility Verbal (p. | Noted that interviews were included as a source of data for inputs, and | The insights and feedback from these interviews will be informing the [ Demand Study
(PAG) Consumers 51) he wants to know if these will be available to review before the demand analysis. However, transcripts and recordings of interviews
Action comment period is over. were not created.
Network
(Tyson Siegele)
11.  |[8/29/2023  |Public Chat (p. 61) |On Slide 19, The ‘Ambitious’ plot peaks at “5.0” million TPY visually |We checked the numbers for Slide 19. 6.0 TPY is the correct value. |Demand Study
(PAG) Advocates but the callout reads "6.0." Which value is accurate?
Office

(Matthew Taul)




12.  [8/29/2023  |Public Verbal (pp. |For the three scenarios (conservative, moderate, and ambitious), do they |The scenarios change geographically because some scenarios include [Demand Study
(PAG) Advocates 79-80) change geographically, depending on which scenario is used? And if so, |or exclude certain sub-sectors. For instance, in the Mobility sector,
Office (Arthur what is the driver? Arthur later responded that this makes sense for potential demand from the Aviation sub-sector is only included in the
Fisher) moderate and ambitious, but not for conservative, since he believes that | Ambitious scenario. Therefore, the Ambitious scenario will be
the conservative geography can be more easily pinned down, given that |geographically different from the Conservative and Moderate
the ports and decarbonization of vehicle fleets will be included. scenarios because it includes locations that relate to the Aviation sub-
sector.
13.  [8/29/2023 |Food and Verbal (p. |Reiterated the desire for more inclusivity in this process, including the  |Please see response to written Comment No. 39, above. Environmental &
(Workshop) |Water Watch ~ [55) Native American community, in order to recognize and be more open to Environmental Social
(Andrea Vega) all organizations that want to be engaged. Justice Analysis
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CBOSG July Workshop Attendees - July 19

CBOSG

Alma Family Services Aida Vega X
Ballona Wetlands Institute Marcia Hanscom X
Coalition for Responsible Community Development Kenta Estrada-Darley X
Coalition for Responsible Community Development (CRCD) Ricardo Mendoza X
Communities for a Better Environment Roselyn Tovar X
Defend Ballona Wetlands Robert van de Heok X
Food & Water Watch Andrea Vega X
Go Green Initiative Jill Buck X
Little Tokyo Community Council Kristin Fukushima X
Los Angeles Indigenous Peoples Alliance Luis R Pena X
Parents, Educators/Teachers, and Students in Action (PESA) Sydney Rogers X
Physicians for Social Responsibility LA Alex Jasset X
Protect Playa Now Faith Myhra X
Reimagine LA Foundation Rashad Rucker-Trapp X
Santa Monica College Eco Action Club Jackson Garland X
Society of Native Nations Lydia Ponce X
Soledad Enrichment Action Enrique Aranda X
Southeast Rio Vista YMCA Gerry Salcedo X
Vote Solar Andrea Leon-Grossmann X
Watts Labor Community Action Committee (WLCAC) Thelmy Alvarez X
Arellano Associates Rachael Potts X
Arellano Associates Sohrab Mikanik X
Arellano Associates Stephanie Espinoza X
Arellano Associates Chester Britt X
California Public Utilities Commission Christopher Arroyo X
Insignia Environmental Anniken Lydon X
Insignia Environmental Armen Keochekian X
Insignia Environmental Julie Roshala X
Lee Andrews Group Rick Garcia X
Lee Andrews Group Alyssa Martinez X
Lee Andrews Group Alma Marquez X
Lee Andrews Group Antonia Issaevitch X
SoCalGas Andy Carrasco X
SoCalGas Chanice Allen X
SoCalGas Darell Johnson X
SoCalGas Brian Haas X
SoCalGas Megan Lorenz X
SoCalGas Emily Grant X
SoCalGas Edith Moreno X
SoCalGas Sebastian Garza X
SoCalGas Neil Navin X
SoCalGas Amy Kitson X
SoCalGas Katrina Reagan X
SoCalGas Douglas Chow X
SoCalGas Jill Tracy X
SoCalGas Frank Lopez X
SoCalGas Yuri Freedman X
SoCalGas Larry Andrews X



CBOSG July Workshop Attendees - July 21

CBOSG

Alma Family Services Aida Vega X
Ballona Wetlands Institute Marcia Hanscom X
California Greenworks Jessy Shelton X
Defend Ballona Wetlands Robert van de Hoek X
Food & Water Watch Andrea Vega X
Go Green Initiative Jill Buck X
Little Tokyo Community Council Kristin Fukushima X
Los Angeles Indigenous Peoples Alliance Jamie Patino X
Parents, Educators/Teachers, and Students in Action (PESA) Sydney Rogers X
Physicians for Social Responsibility Alex Jasset X
Protect Playa Now Faith Myhra X
Reimagine LA Foundation Rashad Rucker-Trapp X
Reimagine LA Foundation Shawna Andrews X
Reimagine LA Foundation Raul Claros X
Society of Native Nations Lydia Ponce X
Society of Native Nations Cheyenne Rendon X
Soledad Enrichment Action Enrique Aranda X
Southeast Rio Vista YMCA Gerry Salcedo X
Southside Coalition of Community Health Centers Andrea Williams X
Vote Solar Andrea Leon-Grossmann X
Watts Labor Community Action Committee (WLCAC) Thelmy Alvarez X
Arellano Associates Sohrab Mikanik X
Arellano Associates Stephanie Espinoza X
Arellano Associates Nancy Verduzco X
California Public Utilities Commission Christopher Arroyo X
Insignia Environmental Anniken Lydon X
Insignia Environmental Julie Roshala X
Insignia Environmental Armen Keochekian X
Insignia Environmental Alisa Lykens X
Lee Andrews Group Rick Garcia X
Lee Andrews Group Alyssa Martinez X
Lee Andrews Group Alma Marquez X
Lee Andrews Group Eden Vitakis X
SoCalGas Chanice Allen X
SoCalGas Katrina Reagan X
SoCalGas Darell Johnson X
SoCalGas Kevin O' Sullivan X
SoCalGas Glenn La Fevers X
SoCalGas Clair Schmidt X
SoCalGas Andy Carrasco X
SoCalGas Emily Grant X
SoCalGas Edith Moreno X
SoCalGas Sebastian Garza X
SoCalGas Douglas Chow X
SoCalGas Jill Tracy X
SoCalGas Frank Lopez X
SoCalGas Geoff Danker X



CBOSG August Workshop Attendees - August 28

CBOSG

Ballona Wetlands Institute

Breathe Southern California

California Greenworks

Climate Action Campaign

Coalition for Responsible Community Development
Coalition for Responsible Community Deveploment
Communities for a Better Environment

Defend Ballona Wetlands

Food & Water Watch

Go Green Initiative

Little Tokyo Community Council

Nature for All

Parents, Educators/Teachers, and Students in Action (PESA)
Physicians for Social Responsibility-LA

Protect Playa Now

Reimagine LA Foundation

Reimagine LA Foundation

Soledad Enrichment Action

Southside Coalition of Community Health Centers
Vote Solar

Watts Labor Community Action Committee
Watts/Century Latino Organization

Non CBOSG

Arellano Associates
Arellano Associates
Arellano Associates
Arellano Associates
California Public Utilities Commission
Insignia Environmental
Insignia Environmental
Insignia Environmental
Lee Andrews Group
Lee Andrews Group
Lee Andrews Group
SoCalGas

SoCalGas

SoCalGas

SoCalGas

SoCalGas

SoCalGas

SoCalGas

SoCalGas

SoCalGas

Marcia Hanscom
Marc Carrel
Jessy Shelton
Ayn Craciun
Ricardo Mendoza
Kenta Estrada-Darley
Roselyn Tovar
Robert Roy van de Hoek
Andrea Vega

Jill Buck
Kristin Fukushima
Belen Bernal

Ella Cavlan
Alex Jasset

Faith Myhra

Raul Claros
Rashad Rucker-Trapp
Enrique Aranda
Andrea Williams
Andrea Leon-Grossmann
Thelmy Alvarez
Autumn Ybarra
Rachael Potts
Keven Michel
Chester Britt

Stevie Espinoza
Christopher Arroyo
Armen Keochekian
Julie Roshala
Alisa Lykens

Rick Garcia
Alma Marquez
Alyssa Martinez
Marissa Girolamo
Douglas Chow
Emily Grant

Jill Tracy

Edith Moreno
Hector Moreno
Chris Gilbride
Yuri Freedman
Frank Lopez



SoCalGas Liz Davis



CBOSG September Meeting Attendees - September 26

CBOSG

Alma Family Services Lourdes Caracoza X
Ballona Wetlands Institute Marcia Hanscom X
Breathe Southern California Marc Carrel X
California Greenworks Jessy Shelton X
Coalition for Responsible Community Development Kenta Estrada-Darley X
Coalition for Responsible Community Development Ricardo Mendoza X
Communities for a Better Environment Roselyn Tovar X
Defend Ballona Wetlands Robert van de Hoek X
Food and Water Watch Andrea Vega X
Go Green Initiative Jill Buck X
Greater Zion Church Family Michael Fisher X
Little Tokyo Community Council Kristin Fukushima X
Los Angeles Indigenous People's Alliance Luis Pena X
Mexican American Opportunity Foundation Ciriaco Pinedo X
Nature for All Belen Bernal X
PESA (Parents,Educators/Teachers & Students in Action) Ayasha Johnson X
Protect Playa Now Kevin Weir X
PSR-LA Alex Jasset X
Reimagine LA Foundation Rashad Rucker-Trapp X
Soledad Enrichment Action Enrique Aranda X
Soledad Enrichment Action Luis Melliz X
Southside Coalition of Community Health Centers Andrea Williams X
Watts Labor Community Action Committee Ava Post X
Arellano Associates Chester Britt X
Arellano Associates Stevie Espinoza X
Arellano Associates Nancy Verduzco X
Arellano Associates Sohrab Mikanik X
California Public Utilities Commission Christopher Arroyo X
DNV Pedram Fanailoo X
DNV Cynthia Spitzenberger X
Insignia Environmental Armen Keochekian X
Insignia Environmental Julie Roshala X
Insignia Environmental Alisa Lykens X
Lee Andrews Group Rick Garcia X
Lee Andrews Group Alma Marquez X
Lee Andrews Group Alyssa Martinez X
Lee Andrews Group Alan Rodriguez X
Lee Andrews Group Antonia Issaevitch X
Lee Andrews Group Edna Degollado X
Mitsubishi Power Americas Inc. Peter Sawicki X
SoCalGas Douglas Chow X
SoCalGas Emily Grant X
SoCalGas Jill Tracy X
SoCalGas Edith Moreno X
SoCalGas Hector Moreno X

SoCalGas Frank Lopez X



SoCalGas
SoCalGas
SoCalGas
SoCalGas
SoCalGas
SoCalGas
SoCalGas

Andy
Darrell
Theresa
Amy
Katrina
Chanice
Glenn

Carrasco
Johnson
Dao
Kitson
Regan
Allen

La Fevers

X X X X X X X



PAG July Workshop Attendees - July 18

PAG

Organization First name Last name In person
Agricultural Energy Consumers Assoc Maddie Munson X
Air Products Miles Heller X
California Energy Commission Rizaldo Aldas X
California Hydrogen Business Council Katrina Fritz X
California Manufacturers and Technology Association Robert Spiegel X
California Public Utilities Commission Christopher Arroyo X
California Public Utilities Commission Arthur Fisher X
California Public Utilities Commission Chris Myers X
California Public Utilities Commission Matthew Taul X
Environmental Defense Fund Joon Hun Seong X
Green Hydrogen Coalition Nick Connell X

Green Hydrogen Coalition Hope Fasching X
SoCal Pipe Trades Rodney Cobos

South Coast AQMD Maryam Hajbabaei

South Coast AQMD Sam Cao

Southern California Generation Coalition Norman Pedersen X

The Utility Reform Network Marna Paintsil Anning

Clean Energy Strategies representing the Utility Consumers' Action Network Tyson Siegele

Utility Workers Union of America 483* Ernest Shaw X

NonPAG
Arellano Associates Chester Britt X

Arellano Associates Stevie Espinoza X

Arellano Associates Nancy Verduzco X

Insignia Environmental Armen Keochekian X
Insignia Environmental Anniken Lydon X
Insignia Environmental Julie Roshala X
Lee Andrews Group Rick Garcia X
Lee Andrews Group Alma Marquez X

SoCalGas Chanice Allen

SoCalGas Diana Boyadjian X
SoCalGas Douglas Chow

SoCalGas Sebastian Garza

SoCalGas Chris Gilbride X
SoCalGas Emily Grant X

SoCalGas Brian Haas

SoCalGas Eric Hofmann

SoCalGas Armando Infanzon X

SoCalGas Darell Johnson X

SoCalGas Amy Kitson X

SoCalGas Glenn La Fevers X

SoCalGas Megan Lorenz X
SoCalGas Edith Moreno X

SoCalGas Neil Navin X

SoCalGas Katrina Reagan X

SoCalGas Jill Tracy X



PAG July Workshop Attendees - July 20

PAG

Organization First name Last name In person
Agricultural Energy Consumers Assoc Maddie Munson X
Air Products Miles Heller X

California Energy Commission Rizaldo Aldas X
California Hydrogen Business Council Katrina Fritz X

California Manufacturers and Technology Association Robert Spiegel X
California Public Utilities Commission Christopher Arroyo X
California Public Utilities Commission Arthur Fisher X
California Public Utilities Commission Kaj Peterson X
California Public Utilities Commission Chris Myers X
California Public Utilities Commission Matthew Taul X
Energy Independence Now Brian Goldstein X

Environmental Defense Fund Joon Hun Seong X
Green Hydrogen Coalition Nick Connell X
Green Hydrogen Coalition Hope Fasching X
Harbor Trucking Association Matt Schrap X
Local Union 250 Nathaniel Williams X

Local Union 250 Hector Carbajal X

SoCal Pipe Trades Rodney Cobos X

South Coast AQMD Maryam Hajbabaei

South Coast AQMD Aaron Katzenstein

South Coast AQMD Sam Cao

Southern California Generation Coalition Norman Pedersen X

The Utility Reform Network Marna Paintsil Anning X
UC Irvine Jack Brouwer X

Clean Energy Strategies representing the Utility Consumers' Action Network Tyson Siegele X
Utility Workers Union of America 483* Ernest Shaw

Utility Workers Union of America 483* Anthony Flores X

NnPAG
Arellano Associates Chester Britt X

Arellano Associates Stevie Espinoza X

Arellano Associates Nancy Verduzco X

Insignia Environmental Armen Keochekian X

Insignia Environmental Anniken Lydon X

Insignia Environmental Julie Roshala

Lee Andrews Group Rick Garcia

Lee Andrews Group Alma Marquez X

SoCalGas Diana Boyadjian

SoCalGas Andy Carrasco

SoCalGas Douglas Chow X

SoCalGas Sebastian Garza X

SoCalGas Emily Grant X

SoCalGas Aila Green X

SoCalGas Brian Haas X

SoCalGas Stephanie Henley X

SoCalGas Eric Hofmann X
SoCalGas Darell Johnson X

SoCalGas Amy Kitson X
SoCalGas Glenn La Fevers X

SoCalGas Frank Lopez X
SoCalGas Edith Moreno

SoCalGas Neil Navin

SoCalGas Jill Tracy

SoCalGas Andrea Warren X



PAG August Workshop Attendees - August 29

PAG

Organization First name Last name
Air Products JP Gunn
Bizfed Sarah Wiltfong
California Hydrogen Business Council Katrina Fritz
California Public Utilities Commission Christopher Arroyo
California Public Utilities Commission Arthur Fisher
California Public Utilities Commission Chris Myers
California Public Utilities Commission Matthew Taul
Communities for a Better Environment Theo Caretto
Communities for a Better Environment Shara Burwell
Earth Justice Sara Gersen
Energy Independence Now Brian Goldstein
Environmental Defense Fund Joon Hun Seong
Environmental Justice League Russell Lowery
Green Hydrogen Coalition Nick Connell
Harbor Trucking Association Karla Sanchez
Independent Energy Producer’s Association Jan Smutny Jones
ILWU Local 13 Sal DiCostanzo
Los Angeles Department of Water and Power Aaron Guthrey
Natural Resources Defense Council Pete Budden
South Coast AQMD Maryam Hajbabaei
South Coast AQMD Sam Cao
Southern California Water Coalition Charles Wilson
Southern California Generation Coalition Norman Pedersen
UC Riverside Arun Raju

The United Association Aaron Stockwell
Clean Energy Strategies representing Utility Consumer Action Network Tyson Seigel
NnPAG |
Arellano Associates Chester Britt
Arellano Associates Stevie Espinoza
Arellano Associates Nancy Verduzco
Arellano Associates Rachael Potts
Insignia Environmental Alisa Lykens
Insignia Environmental Armen Keochekian
Insignia Environmental Julie Roshala
Lee Andrews Group Alma Marquez
SoCalGas Chris Gillbride
SoCalGas Douglas Chow
SoCalGas Emily Grant
SoCalGas Edith Moreno
SoCalGas Frank Lopez
SoCalGas Hector Moreno
SoCalGas Jill Tracy
SoCalGas Yuri Freedman

California Strategies Marybel Batjer



PAG September Meeting Attendees - September 28

PAG

Organization First name Last name In person

Air Products Vince Wiraatmadja X

Bizfed Sarah Wiltfong X
California Energy Commission Rizaldo Aldas X
California Hydrogen Business Council Katrina Fritz X

California Manufacturers and Technology Association Robert Spiegel X
California Public Utilities Commission Christopher Arroyo X
California Public Utilities Commission Christopher Myers X
California Public Utilities Commission Matthew Taul X
California Public Utilities Commission Nathaniel Skinner X
Clean Energy Strategies representing the Utility Consumers' Action Network Tyson Siegele X
Communities for a Better Environment Theo Caretto X
Environmental Defense Fund Joon Hun Seong X
Environmental Defense Fund Michael Colvin

Green Hydrogen Coalition Nick Connell X

Harbor Trucking Association Karla Sanchez X
Los Angeles Department of Water and Power Nermina Rucic X
Los Angeles Department of Water and Power Jesse Vismonte X
Natural Resources Defense Council Pete Budden X
Port of Los Angeles Mike Galvin X

South Coast AQMD Sam Cao X
Southern CA Water Coalition Charley Wilson X
Utility Workers Union of America 483 Ernest Shaw

Utility Workers Union of America 483 Robin Downs X

NnPAG
Arellano Associates* Chester Britt X

Arellano Associates* Stevie Espinoza X

Arellano Associates* Nancy Verduzco X

California Strategies* Marybel Batjer X

Insignia Environmental Armen Keochekian X
Insignia Environmental Anniken Lydon X
Insignia Environmental Julie Roshala X
Insignia Environmental Armen Keochekian X
Lee Andrews Group* Alma Marquez X

SoCalGas \ Atavane X
SoCalGas Kent Kauss X
SoCalGas Andy Carrasco X
SoCalGas Frank Lopez X
SoCalGas* Douglas Chow X

SoCalGas* Edith Moreno X

SoCalGas* Maryam Brown X

SoCalGas* Yuri Freedman X

SoCalGas* Darrell Johnson X

SoCalGas* Jill Tracy X



CBOSG July Workshops Invitee List

Alma Family Services Lourdes Caracoza
Alma Family Services Diego Rodriguez
Ballona Wetland Institute Marcia Hanscom
Breathe Southern California Marc Carrel
Breathe Southern California Tigran Agdaian
California Greenworks Jessy Shelton
California Greenworks Michael Berns
California Native Vote Project Rene Williams
Chinatown Service Center Daisy Ma
Chinatown Service Center Kerry Situ
Climate Action Campaign Ayn Craciun
Climate Action Campaign Lexi Hernandez
Coalition for Responsible Community Development Ricardo Mendoza
Coalition for Responsible Community Development Kenta Estrada-Darley
Communities for a Better Environment Theo Caretto
Communities for a Better Environment Roberto Cabrales
Communities for a Better Environment Ambar Rivera
Communities for a Better Environment Roselyn Tovar
Comunidades Indigenas en Liderazgo (CIELO) Odilia Romero
Defend Ballona Wetlands Robert "Roy" van de Hoek
Defend Ballona Wetlands Jackson Garland
Faith and Community Empowerment (FACE) Hyepin Im

Food and Water Watch Andrea Vega

Food and Water Watch Chirag Bhakta

Go Green Initiative Jill Buck
Greater Zion Church Family Michael Fisher
Greater Zion Church Family Danny Harrison
Greater Zion Church Family Aquyla Walker
Little Tokyo Community Council Kristin Fukushima
Little Tokyo Community Council Chris Fukushima
Los Angeles Indigenous People's Alliance Luis R. Pena
Mexican American Opportunity Foundation Ciriaco "Cid" Pinedo
Nature for All Belen Bernal
Nature for All Steven Ochoa
Parents, Educators/Teachers, and Students in Action (PESA) Seymour Amster
Parents, Educators/Teachers, and Students in Action (PESA) Ella Cavlan
Parents, Educators/Teachers, and Students in Action (PESA) Araksya Nordikyan
Physicians for Social Responsibility - Los Angeles Alex Jasset
Protect Playa Now Faith Myhra
Reimagine LA Foundation Rashad Trapp
Reimagine LA Foundation Shawna Andrews
Reimagine LA Foundation Raul Claros
Soledad Enrichment Action Enrique Aranda
Soledad Enrichment Action Nathan Aranda




Southside Coalition of Community Health Centers Andrea Williams
Southside Coalition of Community Health Centers Lucy Castro

Vote Solar Andrea Leon-Grossmann
Watts Labor Community Action Committee Timothy Watkins

Watts Labor Community Action Committee Thelmy Alvarez
Watts/Century Latino Organization Autumn Ybarra
Southeast Rio Vista YMCA Gerry Salcedo




CBOSG August Workshop Invitee List

Alma Family Services Lourdes Caracoza
Alma Family Services Aida Vega
Alma Family Services Diego Rodriguez
Ballona Wetland Institute Marcia Hanscom
Breathe Southern California Marc Carrel
Breathe Southern California Tigran Agdaian
California Greenworks Jessy Shelton
California Greenworks Michael Berns
California Native Vote Project Rene Williams
Chinatown Service Center Daisy Ma
Chinatown Service Center Kerry Situ
Climate Action Campaign Ayn Craciun
Climate Action Campaign Lexi Hernandez
Coalition for Responsible Community Development Ricardo Mendoza
Coalition for Responsible Community Development Kenta Estrada-Darley
Communities for a Better Environment Theo Caretto
Communities for a Better Environment Roberto Cabrales
Communities for a Better Environment Ambar Rivera
Communities for a Better Environment Roselyn Tovar
Comunidades Indigenas en Liderazgo (CIELO) Odilia Romero
Defend Ballona Wetlands Robert "Roy" van de Hoek
Defend Ballona Wetlands Jackson Garland
Faith and Community Empowerment (FACE) Hyepin Im

Food and Water Watch Andrea Vega

Food and Water Watch Chirag Bhakta

Go Green Initiative Jill Buck
Greater Zion Church Family Michael Fisher
Greater Zion Church Family Danny Harrison
Greater Zion Church Family Aquyla Walker
Little Tokyo Community Council Kristin Fukushima
Little Tokyo Community Council Chris Fukushima
Los Angeles Indigenous People's Alliance Luis R. Pena

Los Angeles Indigenous People's Alliance Jamie Patino
Mexican American Opportunity Foundation Ciriaco "Cid" Pinedo
Nature for All Belen Bernal
Nature for All Steven Ochoa
Parents, Educators/Teachers, and Students in Action (PESA) Seymour Amster
Parents, Educators/Teachers, and Students in Action (PESA) Ella Cavlan
Parents, Educators/Teachers, and Students in Action (PESA) Sydney Rogers
Parents, Educators/Teachers, and Students in Action (PESA) Araksya Nordikyan
Physicians for Social Responsibility - Los Angeles Alex Jasset
Protect Playa Now Faith Myhra
Reimagine LA Foundation Rashad Trapp
Reimagine LA Foundation Shawna Andrews




Reimagine LA Foundation Raul Claros
Soledad Enrichment Action Enrique Aranda
Soledad Enrichment Action Nathan Aranda
Southside Coalition of Community Health Centers Andrea Williams
Southside Coalition of Community Health Centers Lucy Castro
Vote Solar Andrea Leon-Grossmann
Watts Labor Community Action Committee Timothy Watkins
Watts Labor Community Action Committee Thelmy Alvarez
Watts Labor Community Action Committee Ava Post
Watts/Century Latino Organization Autumn Ybarra
Southeast Rio Vista YMCA Gerry Salcedo




CBOSG September Q3 Meeting Invitee List

Alma Family Services Lourdes Caracoza
Alma Family Services Aida Vega
Alma Family Services Diego Rodriguez
Ballona Wetland Institute Marcia Hanscom
Breathe Southern California Marc Carrel
Breathe Southern California Tigran Agdaian
California Greenworks Jessy Shelton
California Greenworks Michael Berns
California Native Vote Project Rene Williams
Chinatown Service Center Daisy Ma
Chinatown Service Center Kerry Situ
Climate Action Campaign Ayn Craciun
Climate Action Campaign Lexi Hernandez
Coalition for Responsible Community Development Ricardo Mendoza
Coalition for Responsible Community Development Kenta Estrada-Darley
Communities for a Better Environment Theo Caretto
Communities for a Better Environment Roberto Cabrales
Communities for a Better Environment Ambar Rivera
Communities for a Better Environment Roselyn Tovar
Comunidades Indigenas en Liderazgo (CIELO) Odilia Romero
Defend Ballona Wetlands Robert "Roy" van de Hoek
Defend Ballona Wetlands Jackson Garland
Faith and Community Empowerment (FACE) Hyepin Im

Food and Water Watch Andrea Vega

Food and Water Watch Chirag Bhakta

Go Green Initiative Jill Buck
Greater Zion Church Family Michael Fisher
Greater Zion Church Family Danny Harrison
Greater Zion Church Family Aquyla Walker
Little Tokyo Community Council Kristin Fukushima
Little Tokyo Community Council Chris Fukushima
Los Angeles Indigenous People's Alliance Luis R. Pena

Los Angeles Indigenous People's Alliance Jamie Patino
Mexican American Opportunity Foundation Ciriaco "Cid" Pinedo
Nature for All Belen Bernal
Nature for All Steven Ochoa
Parents, Educators/Teachers, and Students in Action (PESA) Seymour Amster
Parents, Educators/Teachers, and Students in Action (PESA) Ella Cavlan
Parents, Educators/Teachers, and Students in Action (PESA) Sydney Rogers
Parents, Educators/Teachers, and Students in Action (PESA) Araksya Nordikyan
Physicians for Social Responsibility - Los Angeles Alex Jasset
Protect Playa Now Faith Myhra
Reimagine LA Foundation Rashad Trapp
Reimagine LA Foundation Shawna Andrews




Reimagine LA Foundation Raul Claros
Soledad Enrichment Action Enrique Aranda
Soledad Enrichment Action Nathan Aranda
Southside Coalition of Community Health Centers Andrea Williams
Southside Coalition of Community Health Centers Lucy Castro
Vote Solar Andrea Leon-Grossmann
Watts Labor Community Action Committee Timothy Watkins
Watts Labor Community Action Committee Thelmy Alvarez
Watts Labor Community Action Committee Ava Post
Watts/Century Latino Organization Autumn Ybarra
Southeast Rio Vista YMCA Gerry Salcedo




PAG July Workshops Invitee List

Agricultural Energy Consumers Association Michael Boccadoro
Air Products JP Gunn
Air Products Lorraine Paskett
Air Products Seth Hilton
ARCHES Angelina Galiteva
Bizfed Sarah Wiltfong
Bloom Energy Christina Tan
California Energy Commission Rizaldo Aldas
California Hydrogen Business Council Katrina Fritz
California Manufacturers and Technology Association Lance Hastings
California Public Utilities Commission Aruther Fisher
California Public Utilities Commission Christopher Arroyo
California Public Utilities Commission Chistopher Myers
California Public Utilities Commission Jack Chang
California Public Utilities Commission Nick Zanjani
California Public Utilities Commission Nathaniel Skinner
CARB Steve Cliff
City of Long Beach* Mario Cordero
Indicated Shippers
Clean Energy Representative
Clean Energy Strategies representing the Utility Consumers'
Action Network Tyson Siegele
Communities for a Better Environment Roberto Cabrales
Communities for a Better Environment Theo Caretto
Earth Justice Sara Gersen
Environmental Defense Fund Michael Colvin
Environmental Justice League Russell Lowery
GoBiz Deedee Myers
Green Hydrogen Coaltion Nick Connell
Harbor Trucking Association Matthew Schrap
Independent Energy Producers Association* Jan Smutny Jones
International Longshore and Warehouse Union Local 13 Mark Jurisic
LADWP Marty Adams
Metropolitan Water District Deven Upadhyay
Natural Resources Defense Council Pete Budden
Port of Los Angeles Mike Galvin

Protect our Communities Foundation**

Protect Our
Communities
Representative

Reimagine LA Rashad Rucker-Trapp
Reimagine LA Raul Claros

Sierra Club Monica Embrey
Sierra Club Katerine Ramsey
Southern CA Water Coalition Charley Wilson




PAG July Workshops Invitee List

Southern California Association of Governments Kome Ajise
Southern California Generation Coalition Norman Pedersen
Southern California Leadership Council Richard Lambros
Southern California Pipe Trades Rodney Cobos
The United Association Aaron Stockwell
Utility Reform
Network
The Utility Reform Network* Representative
UC Davis Sustainable Transportation Energy Pathways Lew Fulton
UCI Advanced Power and Energy Program Jack Brouwer
University of CA Riverside Arun Raju
Utility Reform Network (TURN) Marna Paintsil Anning
Utility Workers Union of America 483* Ernest Shaw
Utility Workers Union of America Local 132 Joe Moreno
UWUA 132 Mike Cormode
West Coast Advisors Maddie Munson
Utility Workers Union of America 483* Robin Downs




PAG August Workshop Invitee List

Agricultural Energy Consumers Association Maddie Munson
Agricultural Energy Consumers Association Michael Boccadoro
Air Products JP Gunn

Air Products Lorraine Paskett
Air Products Seth Hilton
Air Products Miles Heller
ARCHES Angelina Galiteva
ARCHES Tyson Eckerle
Bizfed Sarah Wiltfong
Bloom Energy Christina Tan
California Energy Commission Rizaldo Aldas
California Hydrogen Business Council Katrina Fritz
California Manufacturers and Technology Association Lance Hastings
California Manufacturers and Technology Association Robert Spiegel
California Public Utilities Commission Arthur Fisher
California Public Utilities Commission Christopher Arroyo
California Public Utilities Commission Christopher Myers
California Public Utilities Commission Jack Chang
California Public Utilities Commission Nick Zanjani
California Public Utilities Commission Nathaniel Skinner
California Public Utilities Commission Kaj Peterson
California Public Utilities Commission Matthew Taul
CARB Steve Cliff

City of Long Beach* Mario Cordero
Clean Energy Nora Sheriff
California Water Data Consortium Deven Upadhay
Clean Energy Strategies representing the Utility Consumers' Aci Tyson Siegele
Communities for a Better Environment Roberto Cabrales
Communities for a Better Environment Theo Caretto
Earth Justice Sara Gersen
Energy Independence Now Brian Goldstein
Environmental Defense Fund Michael Colvin
Environmental Defense Fund Joon Hun Seong
Environmental Justice League Russell Lowery
GoBiz Deedee Myers
Green Hydrogen Coalition Nick Connell
Green Hydrogen Coalition Hope Fasching
Harbor Trucking Association Matthew Schrap
Harbor Trucking Association Karla Sanchez
Independent Energy Producers Association* Jan Smutny Jones
International Longshore and Warehouse Union Local 13 Sal DiConstanzo
International Longshore and Warehouse Union Local 13 Mark Jurisic
International Longshore and Warehouse Union Local 13 Sophia Dubrovich
LADWP Marty Adams
LADWP Paul Habib

LADWP Nermina Rucic


mailto:so10duby@gmail.com

PAG August Workshop Invitee List

Local Union 250

Local Union 250

Metropolitan Water District
Natural Resources Defense Council
Port of Los Angeles

Port of Los Angeles

Protect our Communities Foundation
Reimagine LA

Reimagine LA

Sierra Club

Sierra Club

South Coast AQMD

South Coast AQMD

South Coast AQMD

Southern CA Water Coalition

Southern California Association of Governments
Southern California Generation Coalition
Southern California Leadership Council
Southern California Pipe Trades

The United Association

UC Davis Sustainable Transportation Energy Pathways
UCI Advanced Power and Energy Program
University of CA Riverside

Utility Reform Network (TURN)

Utility Reform Network (TURN)

Utility Workers Union of America 483
Utility Workers Union of America 483
Utility Workers Union of America 483
Utility Workers Union of America Local 132
Utility Workers Union of America Local 132

Nathaniel
Hector
Deven
Pete
Mike
Tim
Protect Our
Communities
Representative
Rashad
Raul
Monica
Katerine
Maryam
Aaron
Sam
Charley
Kome
Norman
Richard
Rodney
Aaron
Lew

Jack
Arun
Marcel
Marna
Ernest
Robin
Anthony
Joe

Mike

Williams
Carbajal
Upadhyay
Budden
Galvin
DeMoss

Rucker-Trapp
Claros
Embrey
Ramsey
Hajbabaei
Katzenstein
Cao

Wilson
Ajise
Pedersen
Lambros
Cobos
Stockwell
Fulton
Brouwer
Raju
Hawiger
Paintsil Anning
Shaw
Downs
Flores
Moreno
Cormode



PAG September Q3 Meeting Invitee List

Agricultural Energy Consumers Association Maddie Munson
Agricultural Energy Consumers Association Michael Boccadoro
Air Products JP Gunn

Air Products Lorraine Paskett
Air Products Seth Hilton
Air Products Miles Heller
ARCHES Angelina Galiteva
ARCHES Tyson Eckerle
Bizfed Sarah Wiltfong
Bloom Energy Christina Tan
California Air Resources Board Steve Cliff
California Energy Commission Rizaldo Aldas
California Hydrogen Business Council Katrina Fritz
California Manufacturers and Technology Association Lance Hastings
California Manufacturers and Technology Association Robert Spiegel
California Public Utilities Commission Arthur Fisher
California Public Utilities Commission Christopher Arroyo
California Public Utilities Commission Christopher Myers
California Public Utilities Commission Matthew Taul
California Public Utilities Commission Jack Chang
California Public Utilities Commission Nick Zanjani
California Public Utilities Commission Nathaniel Skinner
California Public Utilities Commission Kaj Peterson
California Water Data Consortium Deven Upadhay
City of Long Beach* Mario Cordero
Clean Energy Nora Sheriff
Clean Energy Strategies representing the Utility Consumers' Ac{Tyson Siegele
Communities for a Better Environment Theo Caretto
Communities for a Better Environment Shara Burwell
Communities for a Better Environment Roberto Cabrales
Earth Justice Sara Gersen
Energy Independence Now Brian Goldstein
Environmental Defense Fund Joon Hun Seong
Environmental Defense Fund Michael Colvin
Environmental Justice League Russell Lowery
GoBiz Deedee Myers
Green Hydrogen Coalition Nick Connell
Green Hydrogen Coalition Hope Fasching
Harbor Trucking Association Karla Sanchez
Harbor Trucking Association Matthew Schrap
Independent Energy Producers Association* Jan Smutny Jones
International Longshore and Warehouse Union Local 13 Sal DiConstanzo
International Longshore and Warehouse Union Local 13 Mark Jurisic
International Longshore and Warehouse Union Local 13 Sophia Dubrovich
Local Union 250 Nathaniel Williams
Local Union 250 Hector Carbajal
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PAG September Q3 Meeting Invitee List

Los Angeles Department of Water and Power Aaron Guthrey
Los Angeles Department of Water and Power Marty Adams
Los Angeles Department of Water and Power Paul Habib

Los Angeles Department of Water and Power Nermina Rucic

Los Angeles Department of Water and Power Jesse Vismonte
Metropolitan Water District Deven Upadhyay
Natural Resources Defense Council Pete Budden
Port of Los Angeles Mike Galvin
Port of Los Angeles Tim DeMoss

Protect our Communities Foundation

Protect Our
Communities
Representative

Reimagine LA Rashad Rucker-Trapp
Reimagine LA Raul Claros
Sierra Club Monica Embrey
Sierra Club Katherine Ramsey
South Coast AQMD Maryam Hajbabaei
South Coast AQMD Sam Cao

South Coast AQMD Aaron Katzenstein
Southern CA Water Coalition Charley Wilson
Southern California Association of Governments Kome Ajise
Southern California Generation Coalition Norman Pedersen
Southern California Leadership Council Richard Lambros
Southern California Pipe Trades Rodney Cobos

The United Association Aaron Stockwell
UC Davis Sustainable Transportation Energy Pathways Lew Fulton

UCI Advanced Power and Energy Program Jack Brouwer
University of CA Riverside Arun Raju

Utility Reform Network (TURN) Marcel Hawiger
Utility Reform Network (TURN) Marna Paintsil Anning
Utility Workers Union of America 483 Ernest Shaw
Utility Workers Union of America 483 Robin Downs
Utility Workers Union of America 483 Anthony Flores
Utility Workers Union of America Local 132 Joe Moreno
Utility Workers Union of America Local 132 Mike Cormode
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July 19, 2023
9a.m. - 3:00 p.m.

I

ANGELES LINK

Community Based Organization Stakeholder Group (CBOSG)
Workshop #1

Warm welcome to our participants!
We will be starting shortly after 9:00 a.m. to make sure everyone

is present in-person and online.
SoCalGas.




=2@0® ®®

This meeting will be recorded (video and audio), and a court reporter will be transcribing
the meeting. Please announce yourself before you speak.

Zoom microphones are muted by the host to eliminate background noise. You will need
to unmute your microphone when called on to speak. For both in-person and on-line
participants please speak directly into the microphone to ensure everyone can hear.

We encourage you to turn on your cameras so we can better engage with you.

Please feel free to use the Zoom chat to provide input and ask questions throughout the
meeting.

If you would like to speak, please use the "Raise Hand" button at the bottom of the Zoom
screen.

Wireless microphones will be passed to those speakers attending in person.
MSoCaIGas
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WELCOME FROM OUR FACILITATORS

A

Ty

ANGELES
LINK

CHESTER BRITT

Executive Vice President
Arellano Associates
PAG Lead

ALMA MARQUEZ

Vice President Gov. Relations
Lee Andrews Group
CBOSG Lead




AGENDA: PHASE ONE STUDY FEEDBACK

Arrival and Continental Breakfast: 8:30-9:00am

SoCalGas Safety Message, Welcome and Agenda
Review: 9:00-9:15am

Plan for Applicable Safety Requirements: 9:15-
9:25am

Member Discussion: 9:25-10:00am
Hydrogen 101 Presentation: 10-10:10 am
Member Discussion: 10:10-10:20

Optional On-Site Tour - [H2] Innovation
Experience/BREAK: 10:20-10:50am

Workforce Planning & Training Evaluation:
10:50-11:00am

Member Discussion: 11:00-11:30am

Preliminary Routing/Configuration Analysis:
11:30-11:40am

Member Discussion: 11:&0—12:10pm

Lunch: 12:10-12:40pm
Demand Study: 12:40 —12:50pm
Member Discussion:12:50-1:20pm

Production Planning & Assessment: 1:20-
1:30pm

Member Discussion: 1:30-2:00pm
Break: 2:00-2:15pm

High-Level Economic Analysis & Cost
Effectiveness: 2:15-2:25pm

Member Discussion: 2:25-2:55pm

Debrief/Wrap-Up and Thank You: 2:55-
3:00

M SoCalGas.



SOCALGAS SAFETY MESSAGE

A

Ty

ANGELES
LINK

LARRY ANDREWS
Emergency Strategy &
Operations Manager




SOCALGAS WELCOME AND OPENING REMARKS

A

Ty

ANGELES
LINK

FRANK LOPEZ

Director — Regional Public
Affairs




PLAN FOR APPLICABLE SAFETY REQUIREMENTS SCOPE DISCUSSION

A

/A
ANGELES
LINK
AMY KITSON KATRINA REGAN at
Angeles Link Director Engineering & Technology
Engineering & Technology Development Manager

M SoCalGas.




PLAN FOR APPLICABLE SAFETY REQUIREMENTS SCOPE DISCUSSION

SoCalGas seeks to evaluate Safety Considerations
safety considerations and
develop plans for applicable

safety requirements for Specifications, Standards, and
Angeles Link, which will Protocols

consist of a safety

assessment with the
following features: (

Employee, Contractor, System, and
Public Safety




PLAN FOR APPLICABLE SAFETY REQUIREMENTS SCOPE DISCUSSION

Description of Work

Hydrogen Public Awareness Plans @

Hydrogen safety training and operator qualifications
x
Key safety risks & potential mitigations "*.,
I|
Key safety codes |

Physical & chemical properties of hydrogen }

Leak Detection: specifications, standards & protocols / @

Operations & maintenance considerations




A MEMBER DISCUSSION: PLAN FOR APPLICABLE
N 2 SAFETY REQUIREMENTS

LINK

e Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later

10
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ANGELES
LINK

The following information is for educational purpo:



HYDROGEN 101 OVERVIEW — WHAT IS HYDROGEN?

12

Most abundant element in the universe and
3rd most abundant on the Earth’s surface
after Oxygen & Silicon

Nontoxic and nonpoisonous
Hydrogen is the lightest element on Earth: it
is 14 times lighter than air and 57 times

lighter than gasoline vapor

Hydrogen has unique characteristics like any
other fuel.



HYDROGEN 101 - HOW IS IT PRODUCED?

* Colors used as shorthand Green Hydrogen
for different production Hydrogen produced using electrolysis (water) powered by solar or wind power
methods

Blue Hydrogen
] . . _ Hydrogen produced using fossil fuels

* Measuring carbon intensity with CO, capture and/%r renewable natural gas as feedstock
of hydrogen production Pink Hyd rogen
across a wide range of Hydrogen produced using electrolysis (water)
primary production with electricity produced with nuclear sources
pathways can provide Turquoise Hydrogen
markets with a clear o o

Methane pyrolysis with carbon removal and utilization

understanding of the

decarbonization potential
which colors don’t offer

13



HYDROGEN 101 - HOW HYDROGEN IS FORMED VIA ELECTROLYSIS

Oxygenl
Water Hydrogenl

Electrolyte
Membrane
Electrolyte

L 97
INPUT \/OUTPUT

o Woater flows in o Oxygen

Electric current is applied
e to the electrodes o Hydrogen Fuel

14

* Water (H,0) is put into the system

* Electric current applied to the H,O causes
it to break down into its components:
Hydrogen (H,) & Oxygen (O)

* Hydrogen moves across a membrane to
be collected while Oxygen leaves the
system



HYDROGEN 101 - FUEL CELL TECHNOLOGY

 Hydrogen & Oxygen go through a chemical '3}
reaction that only produces water as a
byproduct

* Hydrogen fuel cells are adaptable and canbe . ..
used in cars, in houses/communities, for o ' 2o e
portable power and many more applications

* Electricity and heat are generated which can be
used

Electrolyte

Cathode

Water
* A fuel cell often looks like a large basic metallic © '

box & on the inside are a series of “cells”

INPUT OUTPUT
. . . . €) Hydrogen Fuel €) Oxygen ions react with the fuel in
* A fuel cell functions similar to a typical battery & ait i the fuel cell to produce electricity
irfOxygen

e Water flows out

with hydrogen as a fuel input

9 Excess Heat

15



HYDROGEN 101 - HYDROGEN-PIPELINES

16

Approximately 1,600 miles of Hydrogen
pipelines currently operating in the US today

Angeles Link is proposed to be the first open-
access common carrier hydrogen pipeline
system

Traditional pipeline components are the
same as natural gas components: pipe,
valves, compressor stations, regulators

Hydrogen is unique in that it enhances
renewable electricity and the reliability,
resiliency, and flexibility toward
decarbonizing the electric grid



ENERGY RESOURCE CENTER

M2l INNOVAYION EXPERIERCE




WORKFORCE PLANNING & TRAINING-EVALUATION SCOPE DISCUSSION '

Assessment & strategic evaluation of current workforce & internal training standards
compared to future workforce classification & training needed to build, transfer, and
transition workforce to maintain & operate the proposed Angeles Link clean
renewable hydrogen transportation infrastructure.

D

eas 2 [N

Job creation — direct

& indirect — during Operator Identification of Identification of
design, gualification applicable Federal & updates to internal
development, and assessment State Law standards

operation

18



WORKFORCE PLANNING & TRAINING EVALUATION INTRODUCTION

Description of Work

Workforce

Staging Operations &
Timeline Maintenance

Operations & Maintenance Protocols
e DOT and Other Construction Qualifications/Protocols

 Changes to Existing Processes

: Existing Existing Compan
* Changes to Technology & Implementation Processes el

* Workforce Staging Timeline

 Comparison to Existing Company Facilities e

Qualification Jeniel ey b

. cre . Implementation
e DOT & Other Construction Qualifications

* Risk / Mitigation Assessment

19




A MEMBER DISCUSSION: WORKFORCE PLANNING &
SR TRAINING

e Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later

20



PRELIMINARY ROUTING/CONFIGURATION ANALYSIS INTRODUCTION

High-level construction staging for implementation, initial evaluation of localized hydrogen hub and an
initial evaluation of hydrogen storage technology both above and underground for Angeles Link will all
factor into this study. The following areas will be considered in this study:

g

o

Pipeline routing & Potential Potential
constructability production & locations of
factors storage locations demand

21




PRELIMINARY ROUTING/CONFIGURATION ANALYSIS DESCRIPTION

Description of Work

Evaluation

N Route Selection
Criteria

Constructability
Workspace

Crossing Methods
Engineering Weighted Value

Open-Cut Trench

Social Scoring
Trenchless Installation

Environmental Ranking

Construction Methods

Valves




A

[\

ANGELES
LINK

MEMBER DISCUSSION: PRELIMINARY
ROUTING/CONFIGURATION ANALYSIS

e Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later
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DEMAND STUDY SCOPE DISCUSSION

A

Ty

ANGELES
LINK

YURI FREEDMAN

Senior Director
Business Development

25



DEMAND STUDY OVERVIEW AND INTRODUCTION

SoCalGas to identify:

This study is evaluating
potential clean renewable
hydrogen demand and assess
adoption with a priority on
the Mobility, Power
Generation, and Industrial
sectors.

"@:. Hydrogen demand, end
uses, and end-users by

2045 (including current
natural gas customers
and future customers)
of the Project.

-
.il AR R QY
110
D &

H
H
H

26



DEMAND STUDY DESCRIPTION

Technical Approach

Identify top sub-sectors using historical
data (e.g., vehicle inventories, natural gas
consumption)

Demand Model Development
C D

Validate and refine model results

27



DEMAND STUDY DESCRIPTION

Market Validation

The demand assumptions will be validated through interviews with potential end users
and key industry and subject matter advisors.

Industry

Various sector
participants coming
from Mobility, Power
Generation, and
Industrial Companies

Research &
Academia

Potential subject
matter advisors:

University of California

National Laboratories

Public Agencies &
Consortiums

Potential
advisors/references:

PAG/CBOSG (including CPUC)
feedback, California Air
Resources Board, California
Energy Commission, South
Coast Air Quality Management
District, CA Hydrogen Fuel Cell

Partnership



A MEMBER DISCUSSION: DEMAND STUDY

ANGELES
LINK

e Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,
feel free to type a chat

* We are accepting input after this meeting if we run short
on time or you think of things later

29



PRODUCTION PLANNING & ASSESSMENT SCOPE DISCUSSION

Overview

* SoCalGas to identify:
Plans to ensure the

‘@ The potential sources

’]TF of hydrogen generation quality of the hydrogen

for the Project gas meets the clean
renewable hydrogen
standards set in the
Decision

AR R

30



PRODUCTION PLANNING & ASSESSMENT INTRODUCTION

This Production Planning & Assessment will cover various topics, including:

Potential sources
of clean Supply balancing &
renewable optimization
hydrogen considering demand

production

Procedures and
methods to support
clean renewable
hydrogen standards

Technology Estimated cost of
assessment production

Market analysis




PRODUCTION PLANNING & ASSESSMENT DESCRIPTION

e Perform a market

* |dentify eligible

renewable analysis to
resources and understand what
hydrogen businesses are
generation doing or may do in

technologies the future

* Discuss ways
hydrogen production
will meet the Final
Decision’s hydrogen
production standard

* Assess how much
hydrogen can be
produced, focusing
on SoCalGas’s
service territory

Photos by Unknown Author is licensed under CC BY


https://www.australiansolarquotes.com.au/2016/01/29/renewable-energy-emission-reduction/
https://creativecommons.org/licenses/by/3.0/

A MEMBER DISCUSSION: PRODUCTION PLANNING
R LN < & ASSESSMENT DESCRIPTION

e Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later

33



A BREAK

ANGELES
LINK

34



HIGH-LEVEL ECONOMIC ANALYSIS & COST EFFECTIVENESS DESCRIPTION

Analysis output: A levelized delivered cost comparison of hydrogen pipeline systems
compared to decarbonization alternatives and other methods of delivery

Levelized Cost of Decarbonization Non-pipeline
Hydrogen (LCOH) Alternatives Hydrogen Delivery

Use CAPEX and OPEX to Potential examples: Potential examples:

calculate pipeline Electrification Trucking

system LCOH o ,
Energy Efficiency Train

Det]?frm‘:.ne a cost- Renewable Natural Gas Marine
effectiveness
(RNG) Hybrid (trucking/train)
methodology
Carbon Management In-basin hydrogen

production
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ANGELES
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MEMBER DISCUSSION: HIGH LEVEL ECONOMIC
ANALYSIS & COST EFFECTIVENESS

e Please announce your name and speak directly into the

microphone
* Be concise and focus on discussion topics
* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later

36




A DEBRIEF/WRAP-UP

ANGELES
LINK

37



Thank you for your participation!

Please drive safely.

38



July 21, 2023
9a.m. - 2:35 p.m.

Vs

ANGELES LINK

Community Based Organization Stakeholder Group (CBOSG)
Workshop #2

Warm welcome to our participants!
We will be starting shortly after 9:00 a.m. to make sure everyone

is present in-person and online.
SoCalGas.




WELCOME FROM OUR FACILITATORS

A

[\

ANGELES
LINK

CHESTER BRITT

Executive Vice President
Arellano Associates
PAG Lead

ALMA MARQUEZ

Vice President Gov. Relations
Lee Andrews Group
CBOSG Lead

m SoCalGas.
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This meeting will be recorded (video and audio), and a court reporter will be transcribing
the meeting. Please announce yourself before you speak.

Zoom microphones are muted by the host to eliminate background noise. You will need
to unmute your microphone when called on to speak. For both in-person and on-line
participants please speak directly into the microphone to ensure everyone can hear.

We encourage you to turn on your cameras so we can better engage with you.

Please feel free to use the Zoom chat to provide input and ask questions throughout the
meeting.

If you would like to speak, please use the "Raise Hand" button at the bottom of the Zoom
screen.

Wireless microphones will be passed to those speakers attending in person.
MSOCaIGas
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AGENDA: PHASE ONE STUDY FEEDBACK

Arrival and Continental Breakfast: 8:30-
9:00am

SoCalGas Safety Message, Welcome and
Agenda Review: 9:00-9:15am

Environmental & Social Justice Analysis:
9:15 - 9:25am

Member Discussion: 9:25-9:55am

Hydrogen Leakage Assessment: 09:55-
10:05am

Member Discussion: 10:05-10:35am

On-Site Tour - [H2] Innovation Experience
10:35-11:05

Greenhouse Gas Emissions Evaluation:
11:05-11:15am

Member Discussion: 11:15-11:45am

Lunch: 11:45-12:15pm

Nitrogen Oxides (NO,) Emission
Assessment: 12:15-12:25pm

Member Discussion: 12:25-12:55pm

Stakeholder Feedback Tracking
System: 12:55 -1:05pm

Member Discussion: 1:05-1:35pm
Break: 1:35-1:50pm

Right-of-Way & Franchise Analysis: 1:50-
2:00pm

Member Discussion: 2:00-2:30pm
Debrief/Wrap-Up and Thank You: 2:30-

2:35pm
m SoCalGas.



SOCALGAS SAFETY MESSAGE

A

[\

ANGELES
LINK

SONIA RODRIGUEZ @
SoCalGas
Safety & Health Manager




LISTEN TO YOUR BODY

 Listening to your body is a crucial step in identifying and treating
illnesses.

* 3 Steps:
1. Pay attention and don't ignore symptoms:

* Losing or gaining weight too quickly
* Excessively tired

* Excessively hungry or excessively thirsty or using the restroom
frequently at night

* Hands, feet, ankles or arms swell, experiencing headaches
* Your face feels a little different and your smile is slightly crooked
* Swelling of ankles, coughing, wheezing, shortness of breath

e Other signs
2. STOP, don’t brush it off
3. Don’t wait, get checked




LISTEN TO YOUR BODY

* Stress

* Good vs. Bad

* Recognizing the symptoms

* How your body deals with stress

* Ways to cope
* Exercising
e Spending time with loved ones
* Talking to someone
* Taking your vacation time




SOCALGAS WELCOME AND OPENING REMARKS

A

[\

ANGELES
LINK

ANDY CARRASCO
SoCalGas
Vice President Communication,
Local Government &
Community Affairs




ENVIRONMENTAL & SOCIAL JUSTICE ANALYSIS: SCOPE DISCUSSION

A

A
ANGELES
LINK

R, T

-
SEBASTIAN GARZA ALISA LYKENS a8 -
SoCalGas Angeles Link | : p Insignia ~

Project Manager Director




ENVIRONMENTAL & SOCIAL JUSTICE ANALYSIS: SCOPE

e CalEnviroScreen Tool (State)
refi e Climate Economic Justice Screening Tool (Federal)
Disadvantaged e Justice40 Initiative
Communities

"Hot Spot" communities, or disadvantaged communities of

. concern based on threshold comparisons in data collected will be
dentify identified

"Hot Spots"

High-level analysis of Project's potential impact on communities
of concern

Conduct EJ Evaluate mitigation measures to eliminate or reduce impacts
Solicit feedback from CBO/PAG stakeholders

Assessment

Objective: Identify Potential Impacts to Disadvantaged Communities and Other Environmental Justice Concerns

10



ENVIRONMENTAL ANALYSIS: SCOPE

Objective: Demonstrate compliance with environmental law and public policies and baseline existing environmental
conditions

|||Q
"*"”m@

Desktop Environmental Analysis will address:

O Potential pipeline routes and associated facilities
U Third-party production facilities
U Potential third-party storage facilities

11



ENVIRONMENTAL ANALYSIS: SCOPE

Objective: Demonstrate compliance with environmental law and public policies and baseline existing environmental
conditions

Desktop Environmental Analysis involves:

[ Collection of publicly available and confidential datasets

(1 Use of GIS and aerial photography to determine where potential project components
intersect sensitive resources

L Making an initial determination of whether impacts can be avoided or mitigated

12



ENVIRONMENTAL ANALYSIS: CRITERIA

d Aesthetics
JAgriculture and forestry resources
dBiological resources

 Cultural and tribal resources

JEnergy

J Geology and soils
(dHazardous materials
JHydrology and water quality
dLand use and planning
Noise

dTransportation



A MEMBER DISCUSSION: ENVIRONMENTAL &
i e SOCIAL JUSTICE ANALYSIS

LINK

* Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later

11



A BREAK (15 MINUTES)

ANGELES
LINK

12



HYDROGEN LEAKAGE, GREENHOUSE GAS AND NO, ASSESSMENTS:

SCOPE AND TECHNICAL APPROACH DISCUSSION
[\

ANGELES
LINK

.

-

/,’
7/ |

DARRELL JOHNSON

SoCalGas Manager
Environmental Services

13



HYDROGEN LEAKAGE ASSESSMENT: SCOPE

Objectives: Study Approach:

* Assess the potential for hydrogen leakage * Estimate potential for leakage associated with
associated with production, storage, and the anticipated sources
transportation of clean renewable hydrogen * |dentify potential leakage mitigation measures

* |dentification and evaluation of potential  Compile available technical information
mitigation measures including from parallel Phase One studies

* Develop estimates making assumptions, as
needed, based on availability of related and
documented data

[}
)

14 m SoCalGas.
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GREENHOUSE GAS EMISSIONS (GHG) EVALUATION: SCOPE

Objective:

Assess the potential for both GHG emissions
increases and reductions resulting from the
Project, and

Identify potential GHG emissions mitigation
measures to reduce potential GHG emissions

]

18

Study Approach:

Estimate GHG emissions associated with the
anticipated emission sources

|ldentify potential GHG emissions mitigation
measures

Compile available technical information
including from parallel Phase One studies,
regulatory and transportation agencies, etc.
Develop estimates making assumptions, as
needed, based on availability of related and
documented data

[}

)
m SoCalGas



NO, EMISSIONS ASSESSMENT: SCOPE

Objective:

Assess the potential for both NO, emissions
increases and reductions resulting from the
Project and identify potential NO, mitigation
measures to reduce potential NO, emissions
NO, will be the primary focus and the study will
also include a high-level review of other
potential emissions

]

Study Approach:

22

Estimate NO, emissions associated with the
anticipated emission sources

|dentify potential NO, mitigation measures
Compile available technical information
including from parallel Phase One studies,
regulatory and transportation agencies, etc.
Develop estimates making assumptions, as
needed, based on availability of related and
documented data

,

m SoCalGas.



AIR AND EMISSIONS ASSESSMENTS: TECHNICAL APPROACH

Identify Source Types ‘ Identify Mitigation Measures

. m SoCalGas.



AIR AND EMISSIONS ASSESSMENTS: TECHNICAL APPROACH (CONT.)

For each source type and mitigation measure:

;%;-»-»-»@ -»@:@

. Determine Determine
|dentify :
Potential Best Calculation Prepare Abolv Scalin Calculate
. Calculation Method for Calculations PRYY 8 Estimated
Calculation ) Factor
Approach Selected at Unit Level Impacts
Approaches
Approach

16 m SoCalGas.



A MEMBER DISCUSSION: HYDROGEN LEAKAGE,
i GHG AND NO, EMISSIONS ASSESSMENT

* Please announce your name and speak directly into the
microphone

e Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,
feel free to type a chat

* We are accepting input after this meeting if we run short
on time or you think of things later

17
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INSIGNIA ENVIRONMENTAL: STAKEHOLDER FEEDBACK
TRACKING SYSTEM A

[\

ANGELES
LINK

ARMEN KEOCHEKIAN

Director
Insignia

27



STAKEHOLDER FEEDBACK TRACKING SYSTEM

akda

Feedback Mechanisms

Phase One Feasibility Comment Periods

Studies Milestones

Study Descriptions of One comment period for * Designated email

Work each milestone address
* Study Methodology/ e Comment periods  Mail

Technical Approach are approximately 4 * Interim and quarterly
* Preliminary Data and weeks meetings

* |f some studies advance * Online form
more quickly, we may

combine milestones

Findings
Draft Reports

28



STAKEHOLDER FEEDBACK TRACKING SYSTEM

SoCalGas circulates
study milestone for
review and
establishes review
period

Applicable
stakeholders review
the study milestone

and submit

feedback

Feedback is entered
into tracking
database

Feedback is considered for

current studies and process
summarized in Quarterly

Report

Comments are
reviewed and
grouped/organized
thematically

29

Subject Matter
Experts consider Feedback is
comments and compiled and
inputis summarized in
incorporated into Quarterly Report

study milestone




A MEMBER DISCUSSION: STAKEHOLDER FEEDBACK
i TRACKING SYSTEM

* Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later

30



A BREAK (15 MINUTES)

ANGELES
LINK

31



RIGHT-OF-WAY AND FRANCHISE ANALYSIS: SCOPE DISCUSSION

A

[\

ANGELES
LINK

GEOFF DANKER

Franchise, Fees & Policy
Manager

32



RIGHT-OF-WAY AND FRANCHISE ANALYSIS: FRANCHISE OVERVIEW

Franchise Overview
Public Rights-of-Way and

Franchise Agreements

Existing SoCalGas
Pipelines

>

Preliminary Review Terms of Franchise
Stage Agreements

33



FRANCHISE ANALYSIS: SCOPE

Introduction and Description of Work

* |dentifying existing franchises to accommodate the potential routes and future franchises that could
help facilitate the proposed routes

 [nitial review and analysis of:
* the number and types of SoCalGas projects in applicable municipalities
e an assessment of SoCalGas’s rights in its existing franchised ROWs
e potential terms or conditions, as developed, for new franchises

34




RIGHT-OF-WAY ANALYSIS: SCOPE

Land and Right-of-Way Analysis Overview

* Private easements or rights-of-way (ROWSs) grant SoCalGas the right to construct,
operate and maintain pipeline facilities within private properties owned by others.

* SoCalGas owns tens of thousands of private easements/ROWs, allowing the safe
operation of existing pipeline systems within its service territory.

* As part of the Phase One land rights analysis, SoCalGas will conduct a high-level
evaluation to review the availability of its existing easements/ROWs to
accommodate the potential routes, as well as future land rights that may
be needed. =

35



A MEMBER DISCUSSION: RIGHT-OF-WAY AND
L e FRANCHISE ANALYSIS

LINK

* Please announce your name and speak directly into the
microphone

* Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
* We are accepting input after this meeting if we run short

on time or you think of things later

36



A DEBRIEF/WRAP-UP

ANGELES
LINK

37



Thank you for your participation!

Please drive safely.

38
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DEMAND STUDY ANALYSIS

Technical Approach and Preliminary Outputs

August 2023




Document Contents

_m

Share the demand analysis objective and walk through the process followed to estimate

1. Demand Analysis Scope, Timeline & Process 3-7
Y P potential hydrogen demand, including data sources consulted, interviews, etc.
2A. Demand Model Methodology 8-10 Discuss. the high-level.methodology, starting at current vehic.le stock /facilities and applying
adoption rates to estimate the demand across the 3 scenarios
2. Model Methodology
. . Introduce the sectors that are being modeled, and the 3 scenarios evaluated - Conservative,
2B. Sector & Scenario Overview 11 .
Moderate & Ambitious
3A. Mobility Deep Dive 12-20 Mobility overview, methodology and key assumptions, adoption rates, preliminary outputs,
and use cases
3. Sector Deep Dives 3B. Power Deep Dive 21.97 Power overview, methodology and key assumptions, adoption rates, preliminary outputs,
and use cases
3C. Industrial Deep Dive 28.38 Industrials overview, methodology and key assumptions, adoption rates, preliminary outputs,
and use cases
4. Overall Preliminary
Outputs & Locational 4A.Overall Demand Preliminary Outputs 39-40 Share total preliminary demand outputs across scenarios

Analysis

M SoCalGas.



Recap of CPUC Decision and Presentation Objectives

CPUC Decision and Context Presentation Objectives

* In December 2022, the CPUC approved SoCalGas's
request to establish the Angeles Link Memo Account to

Approach and Methodology
Provide a high-level overview of the model
record the costs of performing Phase One feasibility

development process
studies for the Angeles Link Project.

* The CPUC's Decision requires, as part of the Phase
One feasibility studies, SoCalGas to identify demand
and end uses for Angeles Link and make the dataq,

Modeling Assumptions

Share important inputs, assumptions and
inputs across modeled sectors

findings, and results available to the public unless
SoCalGas is granted confidentiality of the data in
accordance with General Order 66-D.

Analysis Outputs

* Based on these guidelines, this analysis focuses on Present a summary view of preliminary

model outputs

evaluating the potential hydrogen demand across
select sectors in SoCalGas’ service territory from
2025 — 2045.



Key Considerations on Scope and Areas for Further Analysis

» This analysis focuses on a bottom-up assessment of demand potential for clean
renewable hydrogen across the Mobility, Power Generation, and Industrial sectors

» To be conservative, the model does not account for certain variables that would
be expected to increase future demand for hydrogen, such as:

= Use of hydrogen to facilitate energy system reliability and maintain Loss of Load
Expectations against an increasing share of intermittent renewable resources on the grid

= Potential additions to generation capacity to meet demand growth in 2045, as seen in the
projected new resources identified in CARB's Scoping Plan (including approximately 9 GW
of hydrogen turbine capacity)

= Carbon pricing (e.g., LCFS and cap-and-trade) impacts on demand which may be influenced
by pending regulatory proceedings

» These variables may be further assessed in future studies



Demand Analysis Scope

The demand analysis focuses on three priority sectors: Mobility, Power Generation & Industrials, with multiple subsectors assessed based on

their emissions footprint, current fuel consumption, and hard-to-electrify use cases

Demand Analysis Scope

Mobility Power
Generation

Understand market adoption drivers including legislation

Adoption
Driv:rs and regulations, technical feasibility, commercial
availability, and business readiness’
I DY
Demand Create a model quantifying potential future demand by
Volume sector

;9 N |
Understand how hydrogen compares to other

Decarbonization  decarbonization alternatives across costs, markets, and

Alternatives technical feasibility and how this impacts adoption

Market Confirm outcomes and assumptions with market segment
Validation experts

Sectors and Sub-Sectors Assessed for Demand Analysis

On-Road Off-Road Marine
Mobility? (HDV, MDV, (CHE, GSE,
Transit) Ag, C&M)

(CHC, OGV)

Flexible /

Power Baseload Peaker

Combustion
Generators

Generation Combustion

Generators

Food and Primary and
Beverage Fabricated
Manufac. Metals

Stone, Glass,
and Cement

Co- Aerospace
generation and Defense

Refineries

. Priority subsector with quantitative analysis

1. Additional analysis factors considered: Planned hydrogen projects and announcements; CARB’s Scoping Plan

2. HDV (Heavy Duty Vehicles), MDV (Medium Duty Vehicles), CHE, (Cargo Handling Equipment), GSE (Ground Support Equipment), Ag (Agricultural Equipment), C&M

(Construction & Mining Vehicles), CHC (Commercial Harbor Craft), OGV (Ocean Going Vessels)

Aviation

Chemicals

Secondary subsector not addressed in analysis

3. Potential hydrogen demand from methanol production is not quantified in the current model but will be evaluated in a future phase.

4. Ammonia production for fertilizer manufacturing will also be assessed in a future phase.:

5



Demand Analysis Approach

An initial model was developed and revised through input from potential end-users and market participants

Model Refinement (In Progress)

* Share preliminary outputs with PAG /
Model Buildout CBO members and gather feedback

Develop detailed model methodology; * Incorporate feedback (where possible)

Model Definition identify relevant datasets and inputs into the model and integrate findings with

. other Angeles Link Phase One studies
. . e Quantify total addressable market for 9
Establish a clear set of objectives, scope, . .
. clean hydrogen and estimate adoption
and approach for the demand analysis N

rates for each sub-sector and application

Assess academic and market analysis to . .
by evaluating alternatives

identify priority sub-sectors and

applications for clean hydrogen demand

Sector Interviews & Peer Reviews (In Progress)

* Conduct targeted interviews with subject matter
experts across industry, academia and government
agencies to test model approach, inputs,
assumptions and outputs



Research Overview

Several recent reports that evaluate the potential for hydrogen, both at the state and federal level, have been
leveraged as inputs and references

DOE Clean Hydrogen Commercial Liftoff
Report & U.S. National Clean Hydrogen
Strategy and Roadmap

(Source 1, Source 2)

DOE overview of pathways to widespread clean
hydrogen adoption throughout the U.S. analyzing
various challenges, opportunities, and incentive
programs

4-8 MMT per year of hydrogen demand expected nationwide in
2050 to supply energy storage and power generation

5-8 MMT per year of hydrogen demand nationwide in 2050 for
the medium and heavy-duty trucking sector

Open access hydrogen transport infrastructure will be key in
ensuring long-term, self-sustaining demand growth

CARB 2022 Scoping Plan for Achieving
Carbon Neutrality
(Source)

Discussions of expected future energy use in CA broken
down by source and application. Includes an overview
of CA state actions, regulations, and incentives

The Scoping Plan Scenario models carbon neutrality by 2045 using
a broad portfolio of fossil fuel alternatives and clean technologies

while aligning with policy direction

1.4 MMT per year of hydrogen non-LDV mobility energy demand

in CA in 2045 under the Scoping Plan Scenario

UC Davis California Hydrogen Analysis
Project: The Future Role of Hydrogen in a
Carbon-Neutral California

(Source)

UC Davis analysis of potential future hydrogen
transportation systems, demand across sectors, and
sources of supply

3.2 MMT per year of hydrogen non-LDV mobility energy demand
in CA in 2045 under the High case scenario
30,654 FCEV long-haul trucks in service in CA in 2045

CEC and UC Irvine Roadmap for the
Deployment and Buildout of Renewable
Hydrogen Production Plants in California
(Source)

CEC and UC Irvine report on roadmaps for statewide
clean hydrogen deployment in CA including potential
hydrogen demand by sector

0.4 MMT per year of hydrogen demand in CA in 2050 for
electricity generation

1.1 MMT per year of hydrogen non-LDV mobility energy demand
in CA in 2050 under the High case scenario

CEC Building a Healthier and More Robust

Future: 2050 Low-Carbon Energy Scenarios

for California
(Source)

CEC report with an overview of different future
California specific energy mix projections with insight
into potential capacity and generation numbers

320-490 TWh of electricity demand per year in CA in 2050
FCEV fuel efficiencies are expected to improve by ~25% from
2020 to 2050



https://liftoff.energy.gov/wp-content/uploads/2023/05/20230523-Pathways-to-Commercial-Liftoff-Clean-Hydrogen.pdf
https://www.hydrogen.energy.gov/pdfs/us-national-clean-hydrogen-strategy-roadmap.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf
https://escholarship.org/content/qt27m7g841/qt27m7g841.pdf?t=rvy02y&v=lg
https://www.apep.uci.edu/PDF_White_Papers/Roadmap_Renewable_Hydrogen_Production-UCI_APEP-CEC.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-033.pdf




Demand Model Methodology

The model methodology projects transition of current fuel to hydrogen for priority sub-sectors, with validation through

end user interviews and peer reviews

Sub-sector assessment and

priority confirmation

Key Activities:

1.

Identify top sub-sectors
using historical natural
gas, diesel, and
gasoline consumption
data

Align on key data sets
and assess modeling
approach

Test technical feasibility
(gathering inputs from
interviews when
possible) to help fill
information gaps

Demand Model Development

'Apply ZE
adoption rates

Develop demand
scenarios

Apply H2
adoption rates

Model the TAM

2a. Model Total Addressable Market (TAM) using current fuel usage

» Determine industry growth rates

» Define industry-specific characteristics (type of equipment used,
efficiency rates and fuel consumption)

2b. Apply Zero-Emission (ZE) and H2 adoption rates to TAM

» Forecast transition to net-zero broadly and hydrogen specifically
using key adoption factors:

» Legislation and regulations, technical feasibility, commercial
availability and business readiness

2d. Develop demand scenarios

» Define adoption scenarios through qualitative assessment of
decarbonization alternatives, technology commercialization, and
cost to adopt hydrogen

3)

»
»

»

»

Conduct interviews with end-
users to inform model
assumptions and overall outputs

Conduct peer-reviews to
validate approach, assumptions
and outputs

Incorporate feedback from
interviews with end users and
peer-reviews into the model and
document appropriately

Incorporate feedback from
PAG/CGO as appropriate



Demand Model Methodology

The model considers current energy use assumptions, market growth, zero emission adoption, and hydrogen adoption

to develop a quantitative demand projection

2A

Model the total addressable market (TAM)

Sub-sector assessment and
priority confirmation

©

Demand Model Development

Apply ZE Apply H2 q)evelop demand

Model the TAM . . 3
adoption rates adoption rates scendrios

2B 2C 2D
Apply ZE
adoption rates

Apply H2
adoption rates

Develop +/-
demand scenarios

-Market size/growth (Qm

Example inputs

/KEnergy consumed (P) -

Example inputs

Equipment Fuel Utilization (ex:
efficiency consumption fleet size &
rates rates VMT)

Industry
growth rates

— Demand scenarios —

ZE adoption - Hydrogen adoption }

Example inputs

Market )
Interviews
research
Efficiency
gains

Example inputs Example factors

X Tech

Alternatives
Availability

Legislation

(Stqte/Fed.) Interviews

Total Energy Requirements (ex: MMBtus)

—/

Base Hydrogen Demand (ex: TPY/TPD) Demand Range

10

Note: ZE stands for Zero Emissions. For many sub-sectors, zero emissions legislation exists, such as for 100% of all drayage trucks to be ZE by 2035.



Scenario and Adoption Rate Overview

Three scenarios have been developed reflect a continuum of potential clean hydrogen adoption rates

Description of Scenarios

Moderate

Scenario assumes lower adoption rates for hydrogen across a
limited set of use-cases within prioritized sectors and sub-sectors,
primarily driven by existing legislation.

Mobility: HDV, MDV, CHE, GSE, Ag, C&M, CHC, OGV*

Power: Peaker, Baseload

Industrials: Cogen™*, Food & Bev, Metals, Stone, Glass, and Cement,
Paper, Chemicals, Aerospace and Defense

Scenario assumes increased hydrogen adoption across an
expanded set of use-cases within prioritized sectors and sub-
sectors, driven by existing legislation.

Mobility: HDV, MDV, CHE, GSE, Ag, C&M, CHC, OGV*

Power: Peaker, Baseload, Cogen

Industrials: Cogen™*, Food & Bev, Metals, Stone, Glass, and Cement,
Paper, Chemicals, Aerospace and Defense

Scenario assumes more ambitious policies are put in place and
businesses are incentivized to support widespread hydrogen
adoption within prioritized sectors and sub-sectors.

Mobility: HDV, MDV, CHE, GSE, Ag, C&M, CHC, OGV,* Aviation
Power: Peaker, Baseload, Cogen

Industrials: Refineries, Cogen, Food & Bev, Metals, Stone, Glass, and
Cement, Paper, Chemicals, Aerospace and Defense

HDV (Heavy Duty Vehicles), MDV (Medium Duty Vehicles), CHE, (Cargo Handling Equipment),

GSE (Ground Support Equipment), Ag (Agricultural Equipment), C&M (Construction & Mining Vehicles), CHC (Commercial Harbor Craft), OGV
(Ocean Going Vessels; *Diesel consumption only, not main engine heavy fuel)

Cogeneration in Conservative and Moderate scenarios excludes cogeneration plants at refineries

Base market growth rate approach and assumptions vary per sector and per scenario

Primary Factors Driving Adoption Rates

Policy & Legislation Technology Feasibility
Is there a legislative or policy Is hydrogen technically and/
mandate that accelerates the or operationally feasible?
transition to hydrogen? Are How does this compare
there incentives in place? against alternatives?

H2

Adoption
Rates

Commercial Availability Business Readiness

Is hydrogen commercially Is the industry or sub-sector

available? How does this ready to adopt the
compare against alternatives? technology?

11



MOBILITY

m SoCalGas. A



# of vehicles based on data from CARB EMFAC Database; OGV diesel consumption from EMFAC; Aviation jet fuel consumption from EIA

1. Other buses includes a wide variety of vehicles that carry many passengers including school buses, shuttle buses, double decker buses

2.
3.
4

Mobility: Scope of Applications Modelled

175+ vehicle classes have been modelled across the various mobility sub-sectors within the SoCalGas territory

On-Road Vehicles

Vehicle Class Type # Vehicles in SCG territory (2024)

Off-Road Vehicles, Marine Vessels, and Aircraft®

Class 8 Sleeper Cab Tractor
Class 7-8 Day Cab Tractor
!II!mmmlmI!E Class 8 Vocational
o o Class 8 Drayage
Transit Bus / Motor Coach
Other Buses!
Class 8 - Other
Class 7 - Other
M@ Class 6 - Other
Class 5 - Other
Class 4 - Other

m Class 2b-3

Motor Home

39,300
76,300
36,600
18,100
8,300
25,800
11,200
30,500
85,400
11,100
54,200
565,800
63,400

))) 1,026,000+ on-road vehicles across 50+ on-road applications

are modelled?

Model accounts for adjustments in vehicle counts for future years when determining hydrogen volumes
Rail applications may be considered in future analysis
Includes international travel

Vehicle Application Type

# Vehicles in SCG territory (2024)

A

i
o]

Cargo Handling Equipment

(0]
[
[0)

‘%g Ground Support Equipment

J:% Other Off-Road
@ ® (Agricultural, Construction & Mining)

Marine Vessels
(Ocean Going Vessels,
Commercial Harbor Craft)

\:%" Aircraft

7

4,100

5,400

169,700

~149M gallons/yr diesel consumption

~1.6B gallons/yr jet fuel consumption*

180,000+ off-road vehicles across 100+ applications are modelled

25+ Marine vessel types are modelled*. Ocean going vessels includes auto carrier,
bulk ,container, cruise, general cargo, reefer, RoRo, tanker, and vessel

Aviation is modelled as a single category™**

*Marine vessels have main engines and auxiliary engines. the model only accounts for replacing current diesel
consumption by OGVs. Bunker fuel replacement (e.g. the main engine’s typical fuel) is not considered
**Aircraft are modelled as a single category rather than by type or application of aircraft


https://arb.ca.gov/emfac/
https://www.eia.gov/state/seds/data.php?incfile=/state/seds/sep_fuel/html/fuel_jf.html&sid=CA

Mobility: Methodology

H, demand for the mobility sector in SoCalGas service territory is modelled by multiplying the following factors

|
: : # of Total vehicles & Fuel Consumption, 2025-2045

# of vehicles by class/application, fuel type, by county

On-Road |50+ vehicle applications
(HDV, MDYV, Bus: GVWR Class 2b-8 and buses)

Off- 15+ Port Cargo Handling Equipment (CHE)
Road 30+ Airport Ground Support Equipment (GSE)
50+ Other Off-Road

(agricultural, construction & mining equipment)

Marine 15+ Commercial Harbor Craft (CHC)
10+ Ocean Going Vessels (OGV)

Aviation | Aircraft

H2 consumption is determined by calculating the H2 equivalent of current
fuel consumption using the ratios of:

* Ratio of energy density (btu per kg of H2, per gallon of diesel, etc)

* Ratio of engine efficiency

Data is taken straight from the CARB EMFAC Database which includes vehicle
fleet size forecasts through 2050, as well as fuel consumption forecasts for all

on-road and off-road vehicles and marine vessels.

Aviation is included in the ambitious scenario only, reflecting ambition in the
2022 CARB Scoping Plan, and fuel consumption data from EIA.

° ’ % of vehicles converted to ZE

Zero Emission adoption rates are applied to reflect
current legislation or policies

The plans reflected in the model are:

»  Advanced Clean Fleets (ACF): Conversion of
‘priority fleets’ by 2024 and all fleets by 2035

» Innovative Clean Transit (ICT): transit agency
defined targets, generally 2030

»  Clean Shipping Act of 2023: requires 100%
clean shipping fuels by 2040

»  Clean Air Action Plan (CAAP): POLA and POLB
set targets for 100% ZEV CHE by 2030

»  Executive Order N-79-20: sets targets for 100%
ZEV by 2045 or earlier by application

Regulations support initiatives to achieve California Net
Zero targets by 2045. New regulation is regularly coming
out. Regulations modelled reflect those above, announced
before July 1, 2023.

T

ZE adoption rates

14

6 @ % of ZE vehicles that are FCEV
@ (vs Alternatives)

Within ZE, the % of new vehicle or vessel
purchases that are FCEV vs alternatives is based on
assessment of 4 factors:

1. Policy & Legislation: held constant in
Conservative and Moderate scenarios

2. Technology Feasibility: assessed across a
serios of factors specific to application type.
This is held constant across scenarios.

3. Commercial Availability: assessed by
evaluating non-fuel costs to determine when
price parity of FCEV vs alternatives is
achieved (if ever). Price parity is used in initial
phase of analysis, and will be integrated and
updated depending on outputs of supply and
engineering studies

4. Business Readiness: assessed to reflect
company net zero targets in moderate and
ambitious scenarios

The adoption factors were determined using third party
research and interviews where possible, including
assessments by the DOE (H2 Roadmap and Liftoff
Report), as well as TCO analysis leveraging ANL's BEAN

model, and more.

T

H, adoption rates


https://www.hydrogen.energy.gov/pdfs/us-national-clean-hydrogen-strategy-roadmap.pdf
https://liftoff.energy.gov/clean-hydrogen/
https://liftoff.energy.gov/clean-hydrogen/
https://vms.taps.anl.gov/tools/bean/
https://vms.taps.anl.gov/tools/bean/
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-fleets-regulation-summary
https://ww2.arb.ca.gov/our-work/programs/innovative-clean-transit/ict-rollout-plans
https://www.congress.gov/bill/118th-congress/house-bill/4024/text?s=1&r=4#:%7E:text=Introduced%20in%20House%20(06%2F12%2F2023)&text=To%20amend%20the%20Clean%20Air,vessels%2C%20and%20for%20other%20purposes.
https://www.cleanairactionplan.org/
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://arb.ca.gov/emfac/
https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents
https://www.eia.gov/state/seds/data.php?incfile=/state/seds/sep_fuel/html/fuel_jf.html&sid=CA

1.
2.
3.

Mobility: Methodology (Example)

Sleeper cabs and drayage trucks are shown as examples for how hydrogen demand is calculated by vehicle class

EIT] # of Total vehicles & Fuel @ % of ZE vehicles that are FCEV
| | | | Y i
| ] Consumption, 2025-2045 ° % of vehicles converted to ZE ° @ (vs Alternatives)

Class 8 Sleeper Cab Tractor

9’0 ‘00—No:- . % 2045 H2 2045 2045 H2 Demand
2024 Total Avg. Miles . .
# of Tg lled A k % of Vehicles ACF ZEV Adoption Adopt. Rate (new # H2 Vehicles (conservative, ‘000
° ravelle vg. kg Applies To? Rate (2045) 3 .
. 1 sales) (conservative) TPY)
Vehicles /day H2/Day 57% 100%
(o] (o] o)
39,300 2040  30.2 81-98% 34,542 380
The Advanced Clean Fleets (ACF) regulation * Technical feasibility: High to Very High likelihood of H2 adoption
requires 100% of sleeper cab sales to be ZE across technical requirements
starting 2035, attempting for all to be 100% * Commercial availability: At cost parity 2035-2045 by scenario
ZEV by 2042. * Business Readiness: Market driven to fast follower by scenario

* Legislation: Considers existing ACF legislation only in Conservative
and Moderate scenarios

mmmmmm!a Class 8 Drayage

. % 2045 H2 2045 2045 H2 Demand
2024 Total Avg. Miles : ;
# of Trivelled Ava. k % of Vehicles ACF ZEV Adoption Adopt. Rate (new # H2 Vehicles (conservative, ‘000
g- kg Applies To? Rate (2045)3 .
Vehicles! /day’ H2 sales) (conservative) TPY)
y' H2/Day 100% 100%
0,
18,100 107.8 16.9 31-38% 4,074 25
The Advanced Clean Fleets (ACF) regulation * Technical feasibility: Medium-high across technical requirements
requires 100% of drayage truck sales to be ZE * Commercial availability: Close to parity 2025-2035 by scenario
starting 2024 and 100% of drayage trucks to (never achieves cost parity with alternatives)
be ZE by 2035 (in order to be allowed into * Business Readiness: Market driven to fast follower by scenario
enter seaports or intermodal railyards). * Legislation: Considers existing ACF legislation only in Conservative

and Moderate scenarios

Based on CARB EMFAC Database for SoCalGas service territory 1 5
Based on CARB assessment (see ACF
Based on ACF regulation


https://arb.ca.gov/emfac/
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-fleets-regulation-summary
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-fleets-regulation-summary

Mobility: Key Assumptions and Data Sources

Modelling assumptions across adoption rate factors were developed and validated through research & interviews

Adoption Factor Assumptions / Inputs

Vehicle / Vessel
Operational
Characteristics

Legislation and ZEV
Adoption

Commercial
Readiness

Fleet Sizes and Growth Rates

* Vary by application but are taken to exactly match the CARB EMFAC Database forecasts for SoCalGas service territory

Vehicle Lifespans and Retirement Rates

* On-Road: 17 years for MDV, 16 years for HDV, 12 years for Buses

* Off-Road: Varies based on equipment type and associated research, generally 10-20 years for CHE, 10-20 years for
GSE, 5-15 years for Agricultural, Construction & Mining equipment

* Marine: 15-years for Commercial Harbor Craft

Fuel Consumption Rates

* Fuel consumption rate is calculated based on current diesel or gasoline consumption today (from CARB EMFAC Database),
using energy density ratios and fuel cell vs combustion engine efficiency ratios

* 0.5% increase in fuel cell efficiency and diesel engine efficiency per year

Advanced Clean Fleets Regulation

* Vehicle will retire using the Model Year Schedule, not the ZEV Milestones Option defined by ACF

* % of vehicles estimated to be subject to ACF: 67% of Class 7-8 Tractors, 52% of Class 4-8 Vocational, 12% of Class 2b-3

* Vehicles subject to ACF will buy 100% ZEVs starting 2024 (per regulation, assuming no exceptions). Other vehicles will buy
100% ZEV starting 2035 ramped linearly from ~0% today, to 25% by 2030, to 100% by 2035.

Clean Air Action Plan (CAAP)

* 100% ZEV CHE by 2030

Executive Order N-79-20

* Reflects 100% ZEV sales for GSE by 2035; by 2045 for other off-road equipment (where specific regulation doesn’t
otherwise exist)

Marine & Aircraft

* CHC sales 100% ZEV by 2035; OGYV stocks 25% ZE by 2045; Aircraft fuel 20% battery or fuel cell by 2045

* Assessed by modelling TCO assuming cost parity with incumbent fuel for on-road using ANL's BEAN model, and market
research for non-on-road applications

CARB EMFAC Database
2022 CARB Scoping Plan
SCAQMD

CAAP

GSE Industry research

Agriculture, Construction &

Mining Industry Research
DOE: H, diesel, and
gasoline efficiency rates

Advanced Clean Fleets
CAAP

EO-N-79-20

ZEAT

2022 ARB Scoping Plan



https://arb.ca.gov/emfac/
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp-appendix-h-ab-32-ghg-inventory-sector-modeling.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/msprog/tech/techreport/draft_chc_technology_assessment.pdf
https://cleanairactionplan.org/download/239/cargo-handling-equipment/5192/2021-che-feasibility-assessment-report-final.pdf
https://www.aviationpros.com/gse/article/21294569/2023-state-of-the-industry
https://thompsontractor.com/blog/average-lifespan-of-common-construction-equipment/
https://thompsontractor.com/blog/average-lifespan-of-common-construction-equipment/
https://www.energy.gov/eere/fuelcells/articles/fuel-cells-fact-sheet
https://www.hydrogen.energy.gov/pdfs/19006_hydrogen_class8_long_haul_truck_targets.pdf
https://www.anl.gov/article/combining-gas-and-diesel-engines-could-yield-best-of-both-worlds
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-fleets-regulation-summary
https://www.cleanairactionplan.org/
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/chc2021/chcfro.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf
https://vms.taps.anl.gov/tools/bean/

Mobility: H, Adoption Rates vs ZE Alternatives

H, fuel cell adoption rates in 2045 vary by application and scenario

% H2 adoption rates, 2045 0 10 20 30 40 50 60 70 80 90 100 0] 10 20 30 40 50 60 70 80 90 100
Class 8 Sleeper Cab Tractor I Heavy Ag [ ]
Transit Bus / Motor Coach I Heavy Stationary EqLuiF;‘m/eb\nt __
Class 7 [ - ight Ag
Class 7 Delivery [ o Off Highway Trucks |
Class 6 [ ‘g Heavy Mining & Construction .
Class 8 Drayage [ < ) . Forkllfts - [
Class 7-8 Day Cab Tractor re— 3 Medium Mining & Construcf.lon
o O Paving |
o ther Buses ] - . .. .
o Light Mining & Construction |
o Class 8 Vocational [ o
o Class 4 [ = ATVs m
& Class 5 s (o) Light Stationary EqBi.pmfan'r =
iggin
o Class 8 . angﬁdg Primary alternatives are BEVs
Class 4 Delivery |
E:c&ss g Delivery — Tugboat - ME E—
s - sarge/ Brodon .
Class 2b-3 Commercial Fishing - ME ]
Primary alternatives are BEVs Ferry - ME —
Other - ME [
Tugboat - AE —
Container Handling Equipment I ;:) Barge / Drgedge - AE .
Terminal Tractor | ] Excursion - ME (]
Forklift I Ferry - AE —
w Port MDV — Commercial Fishing - AE [
5 Excavator —— Excursion - AE ] Primary alternatives are
RTG Crane — Other - AE ] battery or synthetic fuels
Port HDV —— ME = Main Engine; AE = Auxiliary Engine
Port Crane Primary alternatives are BEVs
K OGV - All
o= - |
A{c Tug —— < OGYV - Cruise N
HD Truck / racctor — +
art |
‘I'g Loaders / Lifts . > . OGYV alternatives are mainly synthetic fuels
(0] Generator . o Aircraft Aircraft modelled alternatives are battery (though
MD Truck / Tractor - o majority expected fo go SAF)
LD Truck / Tractor . pri ermati BEV: fermtey 4z ¢
rimary alfernarives are s

»  H2 adoption rates above reflect the portion of ZE solutions that are modelled to convert to hydrogen
fuel cell technology (generally new sales). The inverse of the H, adoption rates shown reflects the
Note: Left of bar is the 2045 Conservative scenario adoption rate; right of bar is the Ambitious modelled adoption rate of alternative ZE solutions
scenario adoption rate. »  Adoption rates are low in early years generally due to the assessed impact of commercial availability.

17

B 2045 H2 Adopt. Rate

*H2 adoption rates reflect those for new sales only (not stocks), except for OGV and Aircraft which reflect stocks (of ZE). *Marine vessels
have main engines and auxiliary engines. The model only accounts for replacing current diesel consumption by OGVs. Bunker fuel
replacement (e.g. the main engine’s typical fuel) is not considered



Mobility: Demand Outputs

Potential mobility sector H, demand in SoCalGas service territory is projected to be between 1.0-1.7M TPY by 2045

Total Expected Clean Renewable Hydrogen Demand values in Million TPY | Reflects SoCalGas service territory

Conservative Moderate Ambitious 1.7
1.6 1.6 1.6
1.2 1.2 1.2
1.0

0.8 0.8 0.8
0.4 0.4 0.4

0] 0 0

2025 2030 2035 2040 2045 2025 2030 2035 2040 2045 2025 2030 2035 2040 2045

The conservative scenario reflects current legislation and The moderate scenario reflects current legislation, The ambitious scenario builds on the moderate scenario
relatively conservative estimates for hydrogen adoption. assumes moderate estimates for hydrogen adoption. with potential additional ZE legislation and more

ambitious estimates for hydrogen adoption.

B Class 8 Sleeper Cab Tractor Class 7-8 Day Cab Tractor B Class 8 Drayage
Class 8 Vocational Transit Bus / Motor Coach B MDV
Note: MDV is Medium Duty Vehicles, Marine includes Commercial Harbor Craft (CHC) and Ocean Going Vessels (OGV), 18 :/(A)fhetr Buses m Off-Road ® Marine
viation

where OGYV values reflect diesel consumption only (does not include main engine heavy fuel).



Vehicle Fueling Characteristics
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Technical Feasibility Assessment’

ME!!E} Drayage Truck

'o‘

H2 Demand Forecast Statistics’

Sample Use Cases | Drayage Trucks & Sleeper Cabs

%ﬁ@; Sleeper Cab

H2 Demand Forecast Statistics’

# Vehicles Today: 18,000
Avg. VMT: 108 miles/day

25 - 38k

# Vehicles Today: 39,300
Avg. VMT: 204 miles/day

380 - 675k

TPY by 2045 Avg. Fuel: 16.9 kg H2/day TPY by 2045 Avg. Fuel: 30.2 kg H2/day

H2 Adopt. Rates 2025 2030 2035 2040 2045 H2 Adopt. Rates 2025 2030 2035 2040 2045
Conservative 6% 6% 31% 31% 31% Conservative 8% 8% 41% 41% 81%
Moderate 19% 19% 34% 34% 34% Moderate 24%, 24% 67% 67% 89%
Ambitious 34% 41% 38% 38% 38% Ambitious 45% 54% 98% 98% 98%

Adoption rates for new vehicle purchases. Inverse values reflect battery vehicle adoption rate.

Policy Considerations

Policy Considerations

The Advanced Clean Fleets (ACF) regulation requires that starting
2024 new trucks registering with CARB to conduct drayage
activities in California must be 100% ZEV. All drayage trucks
entering ports and intermodal railyards must be ZEV by 2035.3

The Advanced Clean Fleets (ACF) regulation aims to have 100%
ZEV sleeper cab tractors in California by 2042.2

Likelihood of H2
Adoption Evaluation

Average 108 miles per day, though range can vary significantly
(up to several hundred miles) pending cargo destination.

Class 7-8 requirements due to varied weight of cargo. Battery
weight impacts towing capacity, influencing H2 adoption.

Sometimes operate in 2-3 eight-hour shifts. May require fast
refueling or multiple refueling cycles per day.

May fuel at base if back-to-base operations or may fuel at

Range Req. . O-
***** ot Reo, | —————D—
PPN E— o—
Infrqs:':i::.:'se’ ._O_

distributed fueling locations, depending on operations.

Very Low

. Drayage Truck O Sleeper Cab

Very High

Currently averages 204 miles per day, though range is often much
higher, especially if vehicles have 2+ driver shifts per day.

Trucks must accommodate a wide range of cargo. Battery weight
impacts towing capacity, influencing H2 adoption.

Sleeper cab tractors may operate with a team of drivers working
in 8-hour shifts as drivers are generally paid per mile.

Highly distributed fueling operations across transit corridors.
Typically fuel at truck stops where drivers can also sleep.

1 9 References: (1) # Vehicles and Avg. VMT (vehicle miles travelled) reflect 2024 figures from CARB’s EMFAC Emissions Inventory database
for vehicles in SoCalGas service territory; Avg. Fuel consumption calculated based on equivalence from diesel consumption, (2) ACF


https://arb.ca.gov/emfac/emissions-inventory/248a3a34a65389c465712ab1f48dab730f01961f
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-fleets-regulation-summary

Sample Use Cases | Container Handling Equipment & Terminal Tractors

Vehicle Fueling Characteristics*

| Terminal
| Tractor Fueling
Lanes at POLA

Container
Handling
Equip. Fueling

Technical Feasibility Assessment

Container Handling Equipment

H2 Demand Forecast Statistics’

Terminal Tractor

H2 Demand Forecast Statistics’

# Vehicles Today: 550
Avg. Fuel: 56.3 kg H2/day

15 - 18k

# Vehicles Today: 2,150
Avg. Fuel: 8.1 kg H2/day

6 - 8k

TPY by 2045 TPY by 2045

H2 Adopt. Rates 2025 2030 2035 2040 2045 H2 Adopt. Rates 2025 2030 2035 2040 2045
Conservative 9% 44% 88% 88% 88% Conservative 7% 34% 34% 69% 69%
Moderate 26% 66% 96% 96% 96% Moderate 21% 34% 57% 76% 76%
Ambitious 48% 100% 100% 100% 100% Ambitious 38% 45% 83% 83% 83%

Adoption rates for new vehicle purchases. Inverse values reflect battery vehicle adoption rate.

Policy & Strategy Considerations

CAARP sets targets for 100% ZEV CHE by 2030 and POLA/POLB
are working closely with terminal operators to achieve this.

Policy & Strategy Considerations

“Yard tractors... offer ZE and/or NZE fuel-technology platforms
that simultaneously achieve the basic parameters and criteria to
be deemed (or approaching) commercially available and
technically viable.?

Load Regq.
c
N2
= =
s % Duty Cycle
T >
o T
2 5 S for
= .2 pace
.;q_:’ §' Fueling .
L <
< EV Infra. . .
Challenges

Very Low Very High

. Container Handling Equipment

. Terminal Tractor

Container handling equipment must be capable of lifting containers
regardless of contents. CARB assessed load factors of 0.59.4

Some are operated for 4,600 annual hours (equivalent to two
daily shifts, five-to-six days per week’?

Fuel at central depot via mobile fueling trucks before being put
back into service. Little room for long-duration EV charging.

Installation of power lines (buried or otherwise) at ports to support
charging would prove challenging compared to transportable fuel.

Must be capable, but do not require long duration load carrying
requirements. CARB assessed load factors of 0.39.4

Vehicles typically operate in-line with port operations: x2 eight-
hour shifts per day on average.

Fuel at central depot via mobile fueling trucks before being put
back into service. Little room for long-duration EV charging.

Installation of power lines (buried or otherwise) at ports to support
charging would prove challenging compared to transportable fuel.

20 References: (1) # Vehicles and 2024 figures from CARB’s EMFAC Emissions Inventory database; Avg. Fuel consumption calculated based

on equivalence from diesel consumption, (2) CAAP 2021 Cargo Handling Equipment Feasibility Assessment Report, (3) CARB 2022 Cargo
Handling Equipment Emissions Inventory (4) Google Maps



https://arb.ca.gov/emfac/emissions-inventory/248a3a34a65389c465712ab1f48dab730f01961f
https://cleanairactionplan.org/download/239/cargo-handling-equipment/5192/2021-che-feasibility-assessment-report-final.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-04/2022%20CHE%20Emission%20Inventory%20Document_6April2023.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-04/2022%20CHE%20Emission%20Inventory%20Document_6April2023.pdf
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Power Generation: Overview

Current natural gas consumption within the power sector is 256 BCF/yr in the SoCalGas service territory, with an
opportunity for hydrogen fuel switching across peaker and baseload plants

Current Natural Gas Consumption by Zip Code

1M w

il

CALIFORNIA

Size of Bubble: Natural Gas Consumption for Electricity (MMBTU)
Does not include power generation in SDG&E
Sources: EIA 923 — Generator Data'’

95

22

Power Industry Overview

The sector currently accounts for 256 BCF of natural gas in SoCalGas
territory

There are 32 power plants in the SoCalGas territory that have been
included in the model with a capacity of >1MW. Current baseload
and peaker plants are included, with the assumption that the majority
of plants will transition to peaker in the future

Existing natural gas peaker & baseload plants represent ~15GW of
total capacity, with peaker and baseload generation of 32.6M MWh

annually. 123

We anticipate that the importance of dispatchable generation on the
grid will continue due to an increase in intermittent renewables such
as wind and solar on the grid, providing a role for hydrogen

Current power plant data has been used as the base to model fuel
switching to hydrogen in SoCalGas territory. The full power market
was not modelled

The baseline for the model is facility-level natural gas consumption
data from the EIA and CEC'- 4

References: (1) EIA, (2) CEC, (3) CARB, (4) CEC (5) GW capacity represents all power generation in 2021 excluding cogeneration. MWh generation represents generation from peaker and baseload plants


https://www.eia.gov/electricity/data/eia923/
https://www.energy.ca.gov/data-reports/energy-almanac/california-electricity-data/electric-generation-capacity-and-energy
https://ww2.arb.ca.gov/ghg-inventory-data
https://cecgis-caenergy.opendata.arcgis.com/datasets/CAEnergy::california-power-plants/about

Power Generation: Methodology

H, demand for the power sector in SoCalGas service territory is modelled by multiplying the following factors

=== o
: : Facility-Level Fuel Consumption, 2025-2045 ° @ NG to H2 Transition Rate

Current Plant Data from EIA 923 and EIA 860

ity, histori i i ” : . NG to H2 Transiti
Operator, nameplate capacity, historical generation & fuel : H2 Upgrade Probability e System-Wide Capacity Factor G ? ransition
consumption on an MMBTU basis, turbine type, summer and winter | Rate in 2045
nameplate capacity, and heat rates. Probability to switch to H2 in 2045 2045 “what if” capacity factor range
‘ based on predicted revenues of assumptions based on external studies
Combined cycle combustion turbine Combustion turbine electricity produced from hydrogen in and interviews with market participants
combustion turbines, as well as those (Conservative), external reports that
‘ from natural gas compared to CCUS project future system-wide natural gas
Steam turbine Combine cycle steam turbine part ! and battery, with all three compared capacity factors' (Moderate), and
against the cost of purchased power. historical natural gas capacity factors
(Ambitious).
Combined cycle single shaft Internal combustion turbine

Adoption Curve from 2025-2045

H2 consumption is determined by calculating the H2 equivalent of Adoption curve from current consumption to 2045 consumption is determined based on key milestones and
current fuel consumption using the ratios of: 3 associated adoption factors
* Heat content of hydrogen on an MMBTU basis !
* Hydrogen turbine efficiency 3 Legislation Technical Feasibility . .
w Business Readiness

SB100* Timeline to 100% H2 turbines
Data is taken from the EIA 923 and EIA 860 databases, which includes

current natural gas consumption at the plant and turbine level on an
MMBTU basis

Facility data was filtered to include only facilities in SoCalGas territory

*Although SB100 framework does allow for an emission budget, the analysis conservatively assumed zero emission
23 by 2045 under SB100
References: (1) Glendale, CEC, CARB, (2) EIA **Capacity factors were not modelled and were instead inputted directly to understand what hydrogen demand

Demand will need to be further mapped to locational areas to assist with other Angeles Link studies could be across a range of different capacity factors.



https://www.eia.gov/electricity/data/eia923/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia923/
https://www.eia.gov/electricity/data/eia860/
https://www.glendaleca.gov/home/showdocument?id=65659&amp;t=637782923942395006
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-033.pdf
https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents
https://www.eia.gov/electricity/state/california/state_tables.php

Power Generation: Adoption Rates

Hydrogen demand is driven by cost and commercial availability, regulations and legislation, technical feasibility,
business readiness, and projected capacity factors

H2 Upgrade Probability

Hydrogen upgrade probability : Cost inputs are used
to determine the likelihood of turbine-level capacity to
choose H2 in 2045 compared to other alternatives
(CCUS, battery). This percentage is applied to current
capacity to determine 2045 H2 capacity

Projected Hydrogen Capacity by 2045, GW
Conservative 10.7
Moderate 11.9

Ambitious 12.7

NG to H2
Transition
Rate in
2045

System-Wide Capacity Factor

Capacity Factor: A range of “what-if” capacity factor
scenarios were evaluated to determine the total power
generation from hydrogen in 2045. Capacity factors were not
modelled and were instead inputted directly from external
sources and reports to understand what the potential demand

Hydrogen Capacity Factors and Associated MWh

Conservative - 10%
odrcre. N 0%

could be across a range of different capacity factors. The
probability of each capacity factor was not evaluated.

Modeling the anticipated electric load increase and grid
reliability requirements in future phases may help to
determine which capacity factor is most likely

Number is based on external studies and feedback from
market participants who expect hydrogen capacity factors
to be in the range of 5% - 15%

Decline in future capacity factors due to a large
shift from natural gas to other renewables with

Conservative
(C.F. of 10%)
renewables serving future load growth

Moderate Decline in capacity factor from today, however the  Number is based on future natural gas capacity factors
(C.F. of 20%) capacity factor is larger than in the conservative projected by the CARB scoping plan and CEC reports,
scenario reflecting increased dispatchability needs.  which range from 15-25%

Ambitious
(C.F. of 30%)

Number is based on historical EIA natural gas capacity
factor data

Reflects a potential future where hydrogen
capacity factors remain the same as current
system-wide natural gas capacity factors

References: Interviews held with power plant owners, OEMs, academia, and governmental and regulatory organizations



Power Generation: Key Assumptions and Data Sources

Modelling assumptions across adoption rate factors were developed and validated through research & interviews
Adoption Factor Assumptions / Inputs

Legislation Senate Bill 100 (2018) SB100 SB1020
* Requires renewable energy and zero-carbon resources to supply 100% of electric generation by 2045. Model assumes 100% emission 100% carbon free assumption
reduction by 2045, although SB100 framework allows an emission budget for SB100 adherence based
* Provides interim milestone of 60% of electric retail sales to be met by eligible renewable resources by 2030 on LADWP SLTRP

Senate Bill 1020 (2022)
* Requires eligible renewable energy resources and zero-carbon resources supply 20% of all retail sales of electricity by 2035, 95% by
2040, and 100% by 2045

Technical Availability * Current blending percentage is taken at the plant level, with current turbines in SoCalGas territory capable of 5-75% blending with a EPRI Analysis, Interviews with
maijority of plants at 30% OEMs
* Projected 2030 milestone for 100% H2 turbine technical capability
Commercial Availability * Hydrogen is at price parity with incumbent fuels EPRI analysis, OSTI, Interviews
* Hydrogen upgrade costs are developed at a plant level across various upgrade ranges: with OEMs

* 300MW: $18M-$20M for 30% upgrades, $24M-$31M for 100% upgrades
* TOOMW: $3.8M for 30% upgrades, $14M-$17M for 100% upgrades
*  40MW: $3.2M for 30% upgrades, $14M-$16M for 100% upgrades
* >300MW: Up to $570M with increasing costs based on size
* Hydrogen is compared to alternatives on a cost and profit basis to determine hydrogen upgrade probability using the following inputs:
* Battery Install cost: $2M /MWh, CCUS Capital Cost: $1,727 /KW, CCUS T&D cost: $3.7/MWh
* Peak Demand Power Cost: $0.50 /KW, Revenue Power Charge: $0.12/KW

Other: * Capacity factor is projected across a variety of what-if scenarios: LADWP SLTRP, Interviews with
Capacity Factors * Conservative (10%): Developed based on interview inputs, with common projections from OEMs and power plant operators ranging OEMs and plant operators
from 8-10%
*  Moderate (20%): Developed based on external reports projecting future natural gas capacity factor around 20%
*  Ambitious (30%): Developed based on current natural gas capacity factors
* LADWP stated hydrogen capacity buildout has been maintained for LADWP plants

Business Readiness * Projected that business readiness will take 5-8 years due to business decision making, permitting, construction for new turbines, and retirement  Interviews with plant operators
rates of current turbines

Sector Growth * Model conservatively assumes no new hydrogen power generation capacity Not applicable


https://www.energy.ca.gov/sb100
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB1020
https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-integratedresourceplanning?_afrWindowId=null&_afrLoop=509300940938782&_afrWindowMode=0&_adf.ctrl-state=q8y4i83rc_4#%40%3F_afrWindowId%3Dnull%26_afrLoop%3D509300940938782%26_afrWindowMode%3D0%26_adf.ctrl-state%3D62cy3m4bq_4
https://www.osti.gov/biblio/1893822
https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-integratedresourceplanning?_afrWindowId=null&_afrLoop=509300940938782&_afrWindowMode=0&_adf.ctrl-state=q8y4i83rc_4#%40%3F_afrWindowId%3Dnull%26_afrLoop%3D509300940938782%26_afrWindowMode%3D0%26_adf.ctrl-state%3D62cy3m4bq_4

Power: Demand Outputs

Preliminary demand projections range from 0.7M — 2.7M tons of hydrogen/year in 2045, with increasing ramp up over
time

Total Expecied Clean Renewable Hydrogen Demand Values in million TPY | Reflects SoCalGas service territory

Conservative Moderate Ambitious
3.0 3.0 3.0
2.7

2.5 2.5 2.5

2.0 2.0 2.0

1.5 1.5 1.5

1.0 1.0 1.0

0.5 0.5 0.5

0 o 0
2025 2030 2035 2040 2045 2025 2030 2035 2040 2045 2025 2030 2035 2040 2045

The conservative scenario reflects hydrogen demand The moderate scenario reflects hydrogen demand under The ambitious scenario determines future hydrogen
under a low capacity factor scenario of 10%, assuming a a capacity factor scenario of 20%, representing demand under the assumption that capacity factors
decline in thermal combustion as other renewables continued need for dispatchable generation, although at continue to follow historical trends (~30%)°
increase and supply future load growth, based on lower levels than we see today. Capacity factor
external studies'? and feedback from market assumption based on future natural gas capacity factors
participants® projected by the CARB scoping plan® and CEC reports*
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References: (1) LA100 (2) LADWP (3) CARB (4) CEC (5) EIA (6) Interviews held with power plant owners, OEMs, academia, and governmental and regulatory organizations



https://www.nrel.gov/analysis/los-angeles-100-percent-renewable-study.html
https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-integratedresourceplanning;jsessionid=Jd0Sk4JTNGK9Vv2DMnRb2ZdKDsMLy7stBBv2Ghdm92ZKdpypPD0L!-2105929818?_afrWindowId=null&_afrLoop=1696718629991644&_afrWindowMode=0&_adf.ctrl-state=q8y4i83rc_4#%40%3F_afrWindowId%3Dnull%26_afrLoop%3D1696718629991644%26_afrWindowMode%3D0%26_adf.ctrl-state%3D10eruq3xlk_4
https://ww2.arb.ca.gov/ghg-inventory-data
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-033.pdf
https://www.eia.gov/electricity/state/california/state_tables.php

Sample Use Cases | Baseload & Peaker Plants
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H2 Use Cases

. Fuel Switching

Baseload & Peaker Plants

Statistics
Estimated Annual NG
Usage: 256 M MMBTU

H2 Demand Forecast

0.7M - 2.7M

TPY by 2045

Policy & Regulation Considerations

SB100 mandates 60% renewables for electricity by 2040 and
100% by 2045, which will drive sector decarbonization in the
long term

Cost Comparison of Decarbonization Alternatives
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CapEx OpEx Profit

M Hydrogen M Battery-Equivalent 4hr Storage M CCUS

CapEx and OpEx costs, revenue, and profit are calculated at
the plant level depending on turbine type, current combustion
and 2045 scenario capacity factor of given option

Given price parity, hydrogen consistently shows lower costs

and higher revenue than modeled alternatives

CA Case Study: Scattergood Hydrogen Transition

LADWP is moving forward with plans to convert its largest
baseload-fired power plant, the 830MW Scattergood Generating
station, to run on green hydrogen. This transition will start with
combustion of 30% hydrogen on day 1, moving to 100% by
2035. Safeguards have been introduced to ensure NOx pollutants
will not increase as a result of the switch. (Source)

Case Study: Intermountain Power Project

This project includes the retirement of the existing coal-fueled units
at the IPP site; installation of new natural gas-fueled electricity
generating units capable of utilizing hydrogen for 840 megawatts
net generation output; modernization of IPP’s Southern Transmission
System linking IPP to Southern California; and the development of
hydrogen production and long-term storage capabilities. The new
natural gas generating units will be designed to utilize 30 percent
hydrogen fuel at start-up, transitioning to 100 percent hydrogen
fuel by 2045. (Source)

Operational Characteristics

Plants are projected to be running at higher capacities during
periods of peak demand and at lower capacity when demand is
low, with system-wide capacity factor ranging from 10%-30%.

There are current turbines capable of up to ~30% hydrogen blend
by volume.
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https://www.hydrogeninsight.com/power/los-angeles-moves-forward-with-800m-plan-to-convert-830mw-gas-fired-power-plant-to-run-on-green-hydrogen/2-1-1401866
https://www.ipautah.com/ipp-renewed/
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Industrials: Overview

Southern California has a diverse industrial base, with multiple industrial sectors across metals, food and beverage,
paper, chemicals, and more

S R o 5 Naton * As the largest manufacturing state in the country, California has roughly 25,000
industrial enterprises.

Salinas q—'r&‘l Death Valleu

Key Industrial Sectors in Southern California
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Sources: CARB Industrial Facilities Pollution Map, Interviews
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Sub-Sector Opportunity for Clean Hydrogen

Across the industrial sector, there are a multitude of opportunities for hydrogen in different capacities

Sub-Sector
Overview

Opportunity
for Clean H2

Sub-Sector
Overview

Opportunity
for Clean H2

CA GHG 3.0
Emissions! MTCO2e in 2022
Cogeneration Current NG 110
9 Demand BCF in 2021

* Largest presence is on oil fields in Kern County and
refineries near the Port of Los Angeles

* Locations on additional commercial and industrial
facilities

* SB 100 mandates that all retail electricity must come
from renewable and zero-carbon resources by 2045

* Fuel switching from natural gas to hydrogen blending
and hydrogen turbines

CA GHG 0.4
ﬂ Emissions'  MTCO2e in 2021
Metals Current NG 6.8

Demand BCF in 2021

=  Primarily concentrated in the Los Angeles Basin

® Large presence of fabricated metal facilities with
some high emissions usage primary metals

= No production of raw steel

®  Fuel switching from natural gas for high temperature
equipment such as boilers and furnaces

®* Hydrogen-based direct reduction of iron (DRI) used
in raw steel processing (No presence in SoCal)

CA GHG 1.0
?@" Emissions!'2 MTCO2e in 2021
Food & Current NG 18.9
Beverage [, W BCF in 2021

* Large number of facilities, primarily concentrated in
Central California, near Bakersfield

*  Wide variety of food and beverage industries (e.g.,
dairies, breweries)

*  Fuel switching from natural gas for industrial
equipment such as heating, cooling, and

refrigeration

CA GHG 0.7
Emissions! MTCO2e in 2021
Current NG 5.2
Demand BCF in 2021

" Few number of facilities, concentrated in the LA
Basin

= Significant cogeneration operations at paper plants
and are captured in cogeneration section

=  Fuel switching from natural gas for high-
temperature industrial equipment such as boilers
and kilns

" CA GHG 1.7
r.-B Emissions! MTCO2e in 2021
Stone, Glass, [

Cement Current NG 1.3
Demand BCF in 2021

Major cement facilities located in Kern County, with
smaller glass and cement facilities distributed in the
LA Basin

SB 596: 100% net zero GHG target in cement by
2045

Short- and medium-term opportunities are for fuel
switching for high temperature equipment (e.g. kilns)
Potential long-term opportunity for synthetic
methanol, not currently quantified

CA GHG 1.0

Emissions! MTCO2e in 2021
Chemicals Current NG 2.6

Demand BCF in 2021

Few mid-sized chemical facilities, concentrated in LA
Basin

Primary chemicals presence in SoCal is in H2
production, which is not in scope

= Fuel switching from natural gas for industrial
equipment such as boilers
= Use as feedstock in chemical processing

1. Emissions value and current natural gas demand are from large facilities in SoCalGas service territory, 2. Relatively low emissions due to low-intensity processes

o CA GHG 10.0
él Emissions’ MTCO2e in 2021
Refining Current NG 126
Demand BCF in 2021

Highly concentrated near the Port of Los Angeles
and in San Joaquin Valley

At present, hydrogen used in refineries is produced
mainly from natural gas by SMR

Clean fuel switching from natural gas, and

transitioning from grey to clean, renewable
hydrogen for refinery direct processes and
production of renewable diesel and SAF

NG CA GHG 0.01
Emissions! MTCO2e in 2021
Acrospace [[REEEEEE
FAL It Current NG 0.8
Demand BCF in 2021

Large number of businesses in Los Angeles, however, f
have sizeable onsite manufacturing

Many aerospace parts are manufactured in metal
fabrication shops, captured in metals category

Fuel switching from natural gas for industrial
equipment such as boilers

Could serve as an early adopter given the strategic
importance of the defense sector



Industrials: Methodology — Fuel Switching

Fuel switching H, demand within the industrials sector is modelled from the multiplication of the following factors

Natural Gas to Hydrogen Adoption Rate

Adoption rate methodology

Ll

Base natural gas demand from eligible large facilities per sub-sector!

* CO2e emissions due to natural gas emissions from facilities are brought per
sub-sector using the CARB Pollution Map, EPA FLIGHT dataset, and Industry
Research

¢ CO2e emissions are then converted to NG demand

Base natural gas demand is broken out into heating — end use cases. The
breakdown of heating — end use case will vary per sub-sector
* Breakdowns, by sub-sector provided by EIA's Manufacturing Energy
Consumption Survey
* Breakdown categories related to fuel switching include:
* Indirect Heat (Boilers)
* Direct Process Heat (e.g. furnaces, kilns)
* Indirect Process Heat (e.g., HVAC)
Annual natural gas demand is adjusted to reflect industry growth rates
* Conservative Scenario: No industry growth
* Moderate and Ambitious Scenario: Industry growth is derived_EIA’s Annual
Energy Outlook — Macroeconomic Indicators dataset
Annual natural gas demand is updated to reflect removal of demand that
will be electrified

* Electrification is an adoption curve that varies from 2025 — 2045
* Electrification adoption differs per heating end use case

Demand from refineries fuel switching is only included in the ambitious scenario

1. Eligible facilities are sites located directly in SoCalGas territory or regions where SoCalGas provides
wholesale natural gas (e.g. City of Vernon, City of Long Beach)

1 |
| 1 Total Addressable Natural Gas °

31

1.

Adoption factors are assigned impact values and then weighted to develop
adoption rates for the short / medium/ horizon terms

Short/medium /horizon term adoption rates are translated to annual adoption
rates by incorporating a lag parameter that accounts for the percent of the
addressable market that can be addressed based on asset lifetime

Key adoption factors used in analysis

Technical Feasibility: In each sub-sector, the shift in technology feasibility and
commercial availability of hydrogen combustion technology (e.g. boilers, kilns) was
assessed from 2025 to 2045

Alternatives: For each heating end-use case, hydrogen technology and availability is
compared to the costs and viability of alternatives, namely electrification and CCUS

Business Readiness (Performance Impact & Capital Investment): Sensitivity of each
sub-sector to the capital investments necessary to implement 100% H2 technology
and short-term performance impacts from switching to hydrogen

Asset Lifetimes: In the industrial sector, natural gas assets are expected to be
potentially replaced with hydrogen technology near end of life. Depending on the
equipment, asset turnover periods can range from 15 — 20 years


https://www.arb.ca.gov/carbapps/pollution-map/
https://ghgdata.epa.gov/ghgp/main.do?site_preference=normal
https://www.eia.gov/consumption/manufacturing/
https://www.eia.gov/consumption/manufacturing/
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=18-AEO2023&cases=ref2023&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=18-AEO2023&cases=ref2023&sourcekey=0

Industrials: Methodology — Cogeneration

Cogeneration H, demand within the industrials sector is modelled from the multiplication of the following factors

=== o
: : Facility-Level Fuel Consumption, 2025-2045 ° @ Natural Gas Transition Rate

Current Plant Data from EIA 923 and EIA 860

Operator, nameplate capacity, historical generation & fuel H2 Upgrade Probability e System-Wide Capacity Factor N‘“UTC!' gas )
consumption on an MMBTU basis, turbine type, summer and winter | transitioned in 2045
nameplate capacity, and heat rates. Probability for capacity to switch to H2 2045 capacity factor based on external studies
in 2045 based on commercial availability and interviews, projected future natural gas
Cogeneration — Steam Turbines between H2 and alternatives capacity factors, and current capacity factors,
* Costs for hydrogen upgrades between with a range across scenarios
various blending levels are calculated at * LADWP projections for hydrogen are used as
L. . . . the plant level the starting point, with adjustments based on
H2 consumption is determined by calculating the H2 equivalent of . . . . . .
tvel . R h A ] * Total profit is determined across H2, interviews for the conservative capacity factor
current fuel consumption using the ratios of: . CCUS, and battery based on plant * Capacity factor inputs are updated in
* Heat content of hydrogen on an MMBTU basis . . .
Hvd i i capacity, costs, and revenues moderate and high scenarios based on
ydrogen turbine efticiency *  Weighted ratio of profit to comparable additional external reports with projected
! power purchase profit across options is future natural gas capacity factor (Glendale
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff } used as hydrogen upgrade % CEC CARB ) and current natural gas capacity
Data is taken straight from the EIA 923 and EIA 860 databases, which factor (EIA)
includes current natural gas consumption at the plant and turbine level TS oSoSososososososososososososose
on an MMBTU basis } Adoption Curve from 2025-2045

Adoption curve from current consumption to 2045 consumption is determined based on key milestones and

Facility data was filtered to include only facilities in SoCalGas territory . .
associated adoption factors

Legislation Technical Feasibility Business Readiness
SB100* Timeline to 100% H2 turbines
Demand will need to be further mapped to locational areas to assist with other Angeles Link studies 32

* Ambitious assumption of zero emission at SB100 2045 milestone used, while SB100 framework allows an emission
budget


https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-integratedresourceplanning?_afrWindowId=null&_afrLoop=413863314298375&_afrWindowMode=0&_adf.ctrl-state=10eruq3xlk_4
https://www.glendaleca.gov/home/showdocument?id=65659&amp;t=637782923942395006
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-033.pdf
https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents
https://www.eia.gov/electricity/state/california/state_tables.php
https://www.eia.gov/electricity/data/eia923/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia923/
https://www.eia.gov/electricity/data/eia860/

Industrials: Methodology — Grey to Green Hydrogen Conversion

Grey to Green H, conversion demand is included only within the ambitious case, and is modelled by the below factors

Hydrogen Demand — Petroleum Refining

—_

| : Hydrogen Demand — Renewable Fuels

Base Petroleum Refining Demand

* Base production capacity of refinery capacity is
pulled from CEC Refinery Inputs and Production
report

* Renewable fuels capacity is removed from
consideration and refinery utilization rate is
identified for each facility to determine total
production of petroleum.

* Refinery utilization is identified in CEC Petroleum
Watch Report

* Southern California Utilization — 89%
* Average California Utilization — 80%

Annual refining demand adjusted to reflect
projected decline in petroleum consumption
* 2025: 0%

* 2030: -5%

* 2040: -25%

* 2050: -50%

Hydrogen demand is then identified for petroleum
refining
* Assumptions (Industry Research)
* Sulfur Removal: 0.264kg of H2 per
barrel
* Hydrocracking: 6kg of H2 per barrel

Currently Announced Production

* Industry research conducted to identify current and future
renewable fuel announcement per refinery in SoCalGas
territory

Additional production is estimated by evaluating

replacement of petroleum refining capacity with

renewable fuels production

* As petroleum refining demand decreases, the analysis
assumes that a portion of the capacity at utilities will be
substituted with production of renewable diesel (RD) and
sustainable aviation fuel (SAF)

* Assumptions (SME Input):

* 25% of petroleum refinement decrease from base

capacity will be replaced with RD production

* 25% of petroleum refinement decrease from base

capacity will be replaced with SAF production

* Hydrogen demand is then identified for renewable fuel

production

* Assumptions (Industry Research)
* Renewable Diesel: 1.1 kg of H2 per barrel
* SAF: 5.3 kg of H2 per barrel
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Grey Hydrogen to Green Hydrogen Adoption

Adoption rate assumptions formed using SME input and
validated with industry interviews. Adoption rate is
scaled linearly in years between assumption points.

2025: 0% of grey hydrogen can be transitioned from
grey hydrogen to green hydrogen

2030: 50% of merchant hydrogen can be transitioned
from grey hydrogen to green hydrogen; 30% of total
refinery hydrogen demand

2040: 100% of merchant hydrogen can be transitioned
from grey hydrogen to green hydrogen; 60% of total
refinery hydrogen demand

2045: 100% of merchant hydrogen can be transitioned
from grey hydrogen to green hydrogen and 25% of on-
site produced hydrogen can be replaced by green
hydrogen; 70% of total refinery hydrogen demand

Assumption: 40% of hydrogen used on refineries is
produced on site, 60% is merchant hydrogen (commercially
procured)


chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.energy.ca.gov/sites/default/files/2021-05/2021-05_Petroleum_Watch_ADA.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.energy.ca.gov/sites/default/files/2021-05/2021-05_Petroleum_Watch_ADA.pdf

Industrials: Adoption Rates

Fuel switching and green hydrogen demand adoption rates apply to all scenarios whereas cogeneration adoption

rates vary per Scenario
’ 2045 Adoption Rate

Adoption Rates for Fuel Switching and Grey to Green Hydrogen Demand — All Scenarios

Higher adoption rates observed in grey to green

Food and Bev ® 7% hydrogen conversion due to high technology readiness
and low performance and capital impact, assuming cost
Metals ® 16% parity with existing fuels
Stone, Glass, Cement ®11% For fuel switching, adoption factors are assigned impact
Pulp & Paper @ 10% values and then weighted to develop adoption rates for
the short / medium / horizon terms
. 90
Chemicals * % These short / medium / horizon term adoption rates are
Aerospace and Defense @ 9% translated to annual adoption rates by incorporating a
L. o 4 lag parameter that accounts for the percent of the
Refineries (Fuel Switching) ® 15% addressable natural gas volume that can be converted to
Refineries (Grey to Green H2) ® 70% hydrogen based technology based on asset lifetime
0% 10% 20% 30% 40% 50% 60% 70%
Adoption Rates for Cogeneration — Varies Per Scenario Transition rate reflects % of plants upgrading fo H2 in
Conservative @ 23% addition to change from current capacity factors to
projected 10-30%
Moderate @ 54% Key adoption factors used in the analysis include:
Ambitious & 87 1. Hydrogen Upgrade Probability
(o]
2. Capacity Factor
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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Industrials: Assumptions and Considerations

Modelling assumptions and considerations were developed and validated through research & interviews

Model Factor Assumptions and Considerations

Addressable Market * Only large facilities with significant natural gas emissions were considered for the demand analysis CARB Pollution Map, EPA
* Facilities that currently produce hydrogen or are jointly developed with companies producing hydrogen were not considered potential end users FLIGHT dataset, and Industry
Research
Legislation and Senate Bill 100 SB100, SB 596, SB 32, AB
Regulation * Requires renewable energy and zero GHG emissions resources to supply 100% of electric generation by 2045 1279

* Provides interim milestone of 60% of electric retail sales to be met by eligible renewable resources by 2030

Senate Bill 596

* Requires cement producers to reduce GHG emissions by 40% by 2030 and sets a target for 100% net-zero GHG emissions by 2045
Senate Bill 32

* Requires CARB to ensure that the state’s GHG levels are reduced to 40% of 1990 levels by 2030

Assembly Bill 1279

* Requires CARB to ensure that the state’s GHG levels are reduced to 85% of 1990 levels by 2045

Technical *  For most industrial facilities within SoCalGas’s territory, the primary opportunity for hydrogen will be fuel switching for process heat, switching from natural gas- Industry Research, Interviews
Availability based combustion to hydrogen-based combustion technology with Facilities Operations
* An estimated 40% of emissions from the cement industry are from combustion, the remaining emissions are from the production of clinker
* Hydrogen adoption for industrial and commercial sited cogeneration turbines is expected to follow the same levels of technical feasibility growth as the other
cogeneration turbines described in the Power sector section of this report.

Commercial e Currently, there is a prohibition on transporting CO2 via pipeline in California for purposes of carbon capture and storage (CCS) EPRI analysis
Availability and * Certain heating processes are expected to be electrified and non-addressable for hydrogen uses. These electrification rates begin at 0% and scale to the following
Alternatives values by 2050:

* Boilers: 5%
* Direct Heating Application: 5% - 20%
* Direct Nonprocess uses: 80%
* Feedstock: 0%
* Cogeneration commercial availability parameters are expected to be the same as commercial availability for peaker and baseload plants

Business Readiness * Facilities will only consider replacement of existing equipment with hydrogen-based technology when existing assets near end of life EPRI Analysis, Validated
* Turnover period for boilers and direct process heat equipment is 20 years, turn over period for non-direct process heat equipment is 15 years through Interviews
* Facilities can blend up to 20% hydrogen with minimal increase in technology and cost penalties
* Cogeneration business readiness parameters are expected to be the same as commercial availability for peaker and baseload plants

Sector Growth * In the conservative scenario, industry growth is 0% for all sub-sectors as no additional increase in industrial goods production is expected EIA’s Annual Energy Outlook

* In the moderate and high scenario, natural gas usage is expected to increase in-line with increase in industrial goods production per sub-sector Macroeconomic Indicators

* No additional increase in demand at cogeneration facilities across all scenarios dataset


https://www.arb.ca.gov/carbapps/pollution-map/
https://ghgdata.epa.gov/ghgp/main.do?site_preference=normal
https://ghgdata.epa.gov/ghgp/main.do?site_preference=normal
https://www.energy.ca.gov/sb100
https://legiscan.com/CA/text/SB596/id/2434232
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220AB1279
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220AB1279
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=18-AEO2023&cases=ref2023&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=18-AEO2023&cases=ref2023&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=18-AEO2023&cases=ref2023&sourcekey=0

Industrials: Outputs

Total Expected Clean Renewable Hydrogen Demand

Values in million TPY |Reflects SoCalGas service territory only H
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0.2
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No production expanse in California for identified
industries; facilities will not expand beyond current
production capabilities. Increased demand will be
satisfied by out of region facilities

No refineries (Petroleum, Renewable Diesel, SAF, &
Cogeneration)

Cogeneration — Capacity factor of 10%
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California facilities will expand production in existing
or new facilities to match growing market demand

No refineries (Petroleum, Renewable Diesel, SAF, &
Cogeneration)

Cogeneration — Capacity factor of 20%
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Potential decarbonization legislation or market
drivers in the refining industry could lead refineries
to gradually transition to green H2

California facilities will expand production in existing
or new facilities to match growing market demand

Cogeneration — Capacity factor of 30%



Sample Use Cases | Food & Beverage

Major Southern California Facilities
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H2 Use Cases @ ruel Switching
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Food & Beverage

Statistics
Estimated Annual NG
Usage: 18.1 BCF

H2 Demand Forecast

14k — 36k

TPY by 2045

Policy & Regulation Considerations

Besides Cap-and-Trade, there are no current policy mandates
regarding the reduction of greenhouse gases. Notable regulations
affecting H2 demand are the NOX limits set forth by the SQAMD.

Industry Characteristics

There are a wide variety of food and beverage industries in
Southern California (e.g. dairies, breweries). Decarbonization
pathways related to hydrogen adoption are expected to be
similar across industries.

Many food & beverage plants are in more remote locations
compared to other industries, which makes the availability of
energy infrastructure a challenge for any shifts to alternative
energy sources

The predominant sources of carbon emissions in this sector are due
to heating, cooling, and refrigeration.

Case Study: Budweiser Brewing Group UK&I

Budweiser Brewing Group UK&I collaborates with green energy
firm Protium, introducing a large-scale hydrogen generation system
in their South Wales brewery, eliminating 15,500 tons of CO2
emissions annually. The existing on-site wind and solar assets will
be used to manufacture the green hydrogen at Protium’s hydrogen
production facility. The facility will also include a hydrogen
refueling station for heavy goods vehicles (HGVs) used to transport
beer on-site. It will be the first large-scale hydrogen generation
system installed at a brewery in the UK. This pioneering move is
driven by AB InBev's global commitment to source 100%
renewable electricity by 2025. "Hydrogen... could play a crucial
role in supporting the transition to a decarbonized global
economy,” stated the company. (Source)

Operational Characteristics

Food & beverage processing facilities often run 24 /7, with few
idle periods apart from needed maintenance. Some types of food
processing plants will have potential longer idle periods (e.g.
tomato processing) due to seasonal agricultural trends

Key equipment (e.g., dryers) can have long lifetimes, lasting 20+
years

Natural gas usage and supply is integrated across multiple
processes and sections within a facility.
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Data and insights based on interviews, market research, and Accenture calculations

from EPA’s Facility Level GHG Emissions database



https://www.beveragedaily.com/Article/2021/10/20/AB-InBev-turns-to-green-hydrogen-for-Magor-brewery
https://ghgdata.epa.gov/ghgp/main.do

Sample Use Cases | Primary and Fabricated Metals

Maijor Southern California Facilities
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TPY by 2045

Policy & Regulation Considerations

Besides Cap-and-Trade, there are no current policy mandates
regarding the reduction of greenhouse gases. Notable regulations
affecting H2 demand are the NOX limits set forth by the SQAMD.
New “Buy America” provisions in recent federal infrastructure acts
stipulate preferences for domestically manufactured steel,
potentially increasing demand

Industry Characteristics

Metals industry serves a wide variety of critical industries in
California (e.g., construction, automotives, aerospace & defense)

Southern California metals industry does not consist of raw ore
processing, which is the largest potential adopter of hydrogen in
the industry through the use of Direct Reduced Iron (DRI).

While decarbonization of the metals industry has been progressing
slowly in the US, there have been significant efforts in Europe. The
European steel industry has set goals to cut carbon emissions by
55% by 2030 and reach climate neutrality by 2050.

Case Study: Cleveland-Cliffs

Cleveland-Cliffs completed a hydrogen injection trial at its
Middletown Works blast furnace in Cleveland, OH during May
2023. This trial was the first H2 injection trial in North America. The
hydrogen was delivered via existing pipeline infrastructure in
place for the facility’s other hydrogen uses, including for its
annealing furnaces. Notable quote from Cleveland-Cliffs CEO
states ““This achievement proves our ability to use green hydrogen
throughout our footprint when it becomes readily and economically
available...”

Operational Characteristics

Primary metal facilities often run 24 /7, with few idle periods
apart from needed maintenance, whereas fabricated metal
facilities can have more downtime between operations depending
on the end products

Furnaces and other key equipment have long lifetimes, lasting
30+ years in operation

Natural gas usage and supply is integrated across multiple
processes and sections within a facility.
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Data and insights based on interviews, market research, and Accenture calculations

from EPA’s Facility Level GHG Emissions database.



https://ghgdata.epa.gov/ghgp/main.do
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Overview of Preliminary Clean Renewable Hydrogen Demand Outputs

Total Expecied Clean Renewable Hydrogen Demand Values in million TPY | Reflects SoCalGas service territory

Conservative
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The conservative scenario reflects current legislation and
conservative estimates for H, adoption factors and/or
utilization rates. Mobility drives majority of demand in
the conservative case

Moderate
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The moderate scenario reflects assumptions of higher
hydrogen adoption and utilization compared to the
conservative case, with Power taking on a larger share
of hydrogen demand
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Ambitious
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Significant growth occurs in the power and industrial sectors
in the ambitious case, driven by higher capacity utilization
in Power and incorporation of refinery demand in
Industrials respectively






Summary of PAG & CBO Feedback

Localized Hub
Scenarios

Alignment with
State & Federal
Agency
initiatives

Alternatives

Grid Reliability

Cost of
Hydrogen

Storage Facilities

1.

A localized hub scenario should assess the availability of the precursors for hydrogen generation and the
feasibility of generating hydrogen near the main source of demand. Such a scenario would evaluate both the
existing water and energy transmission infrastructure, and the ability to expand such infrastructure to facilitate
the development of hydrogen generation near the main source of demand.

The technical approach for the demand study should clarify collaborative efforts with regulatory agencies such
as the air districts and California Air Resources Board (CARB), as well as Original Equipment Manufacturers
(OEM:s) involved in the hydrogen production.

Alignment with the DOE H2 roadmap and any national plans related to hydrogen pipelines should be part of
the market validation.

The analysis of demand should consider the potential future demand created by federal/state hydrogen hub
efforts to ensure the project's long-term viability.

The Demand Study should include numerous inputs and outputs. Each alternative listed should be analyzed as a
component of the demand study.

Scattergood is trying to mix biogas with hydrogen fuel cell, interested to know if this will be considered.

The demand study should explore new sectors that were not previously served by Compressed Natural Gas
(CNG), as hydrogen can serve both combustion and electricity generation purposes.

It is important that Phase 1 include assessments of the proposed infrastructure against chronic and acute events
that may threaten its operation. As LADWP decarbonizes it's power system with variable energy resources like
solar and wind, it will need green-hydrogen-fueled firm power generation to maintain system reliability and
resiliency. It is critical that the green hydrogen supply is available when called upon.

It is imperative to assess the demand not only for prime power generation but also for clean backup power
generation and the support of microgrids.

Hydrogen demand forecasts should include more than the total demand by year, it should also include demand
by end use by year for at least 5 hydrogen cost levels. The hydrogen cost levels should be (1) current costs (2)
the DOFE’s $1 /kg cost goal (plus the cost of all delivery infrastructure required to get the hydrogen to the end
customer, SoCalGas profits, financing costs, O&M costs and other costs); (3) three cost points distributed green
hydrogen & DOE goal costs

Estimated pricing for hydrogen is currently DOE $1 /kilogram, but if the cost ends up being higher, the demand
might not be the same. Clarify how the demand analysis will approach this.

Scope of work missing commitment to closing the Aliso Canyon methane gas storage facility and the Playa del
Rey methane gas storage facility.
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1.

Not Exhaustive

The Demand Study includes a locational factor, which when integrated with the
Production study, will inform the pipeline scenarios, including the localized
hydrogen hub.

The demand study includes market participant interviews and peer review
sessions with organizations (e.g. CARB, ARCHES, CEC) to ensure that it is well
informed and aligned to the state’s hydrogen efforts.

The Demand Study takes into account projects that have been publicized and
that may be part of hydrogen hub efforts.

SoCalGas is collaborating with ARCHES as a part of the statewide hydrogen
hub efforts.

Hydrogen costs, production and supply, and overall alternatives will be covered
in other Angeles Link Phase 1 studies. The Demand Study does consider
hydrogen alternatives at the end user level across the three sectors modeled:
mobility, power generation, and industrials.

The Demand Study will be considering end users blending hydrogen at the end
use for power generation, but is not assessing what other fuels besides natural
gas that the hydrogen will be mixed with.

The demand study explores fuel switching which includes both diesel and natural
gas in the mobility and power gen sectors, and does not look at sectors with
significant CNG use.

An assessment of chronic and acute events that may threaten operation is not
within scope of the Demand Study.

The Demand Study takes into account cogeneration needs along with natural gas
peaker plants.

Hydrogen costs, production and supply, and overall alternatives will be covered
in other Angeles Link Phase 1 studies.

The Phase 1 Demand Study aims to understand potential end users, end uses,
and demand with less price constraints. Refer to cost assumptions on page 25.
Hydrogen costs will be assessed in the High-Level Economic Analysis & Cost
Effectiveness Study.

Assessing current storage facilities are not within scope of the Demand Study.



Sub-Sector Specific In-Scope Analyses

On-Road

Off-Road

Marine

Aviation
Baseload Combustion Generators
Flexible / Peaker Combustion Generators

Food and Beverage Manufacturing

Primary and Fabricated Metals

Stone, Glass, and Cement

Wood and Paper

Chemicals

Co-Generation

Aerospace and Defense

Refineries

Heavy Duty Transit, Medium Duty Vehicles, Cargo Handling Equipment

Cargo Handling Equipment, Ground Support Equipment, Agricultural
Equipment, Construction & Mining Vehicles

Commercial Harbor Craft, Ocean Going Vessels

Hydrogen Fuel Cell Aviation Vehicles
Baseload Power Plants in SCG territory

Peaker Power Plants in SCG territory

Large food and beverage processing and manufacturing facilities
identified in CARB pollution map or EPA FLIGHT databases

Large primary metal and fabricated metal facilities identified in CARB
pollution map or EPA FLIGHT databases
Primary metals includes steel processing and aluminum production facilities

Large stone, glass, and cement manufacturing facilities identified in CARB
pollution map or EPA FLIGHT databases
Stone includes both gypsum and clay processing facilities

Large paper processing facilities identified in CARB pollution map or EPA
FLIGHT databases

Large chemical production and processing facilities identified in CARB
pollution map or EPA FLIGHT databases

All cogeneration facilities identified in EIA 923 and EIA 860 databases

Large aerospace and defense manufacturing facilities

Large petroleum refineries

43

¢ Light Duty Vehicles

* Sustainable Aviation Fuel (Included in Industrials under Refineries

* Any facilities below TMW
* New potential hydrogen power generation capacity

* Any facilities below TMW

* Small facilities not identified in CARB pollution map nor EPA FLIGHT databases

* Small facilities not identified in CARB pollution map nor EPA FLIGHT databases

*  Small facilities not identified in CARB pollution map nor EPA FLIGHT databases

* Small facilities not identified in CARB pollution map nor EPA FLIGHT databases

* Small facilities not identified in CARB pollution map nor EPA FLIGHT databases
* Current hydrogen manufacturers

* Any facilities below 1MW

* Any aerospace and defense facilities without manufacturing capabilities
*  Small facilities

* Facilities producing alternative fuels in direct partnership with existing hydrogen
suppliers
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Summary of Changes

A

[\

ANGELES
LINK

» We heard your comments at the last PAG/CBOSG meeting regarding the
proposed Environmental Social Justice (EJ) analysis
= We are grateful for the feedback and have incorporated it into our study scope

» Based on your recommendations, we have taken a more outreach
focused approach

» The EJ analysis portion of this study will now have two parts:
= Part 1: EJ analysis using desktop tools developed by public agencies

= Part 2: A stakeholder engagement plan, which will be developed with your input and
implemented in Phase Two of the Angeles Link Project

M SoCalGas. 2



Summary of Changes

A

[\

ANGELES
LINK

» A stakeholder engagement plan for addressing and mitigating impacts to
disadvantaged communities will be drafted with PAG/CBOSG input

= Development of the plan will be part of Phase One

= Boots on the ground outreach to communities will occur during Phase Two when Project
routing is further defined

» Input is welcome and will be considered for incorporation. Examples of
input include:

= Pertinent EJ Studies
= Examples of mitigation

= Relevant work completed by academia and/or agencies

m SoCalGas. 2



Part 1: EJ Analysis
A

[\

ANGELES
LINK

» Part 1. EJ Analysis Methodology

= Similar mapping exercise as Desktop Environmental
Analysis

» |dentify disadvantaged communities (DACs) along the
planned routes using agency adopted EJ desktop tools

= Analyze potential impacts and benefits to communities
along the planned routes

* |nclude census tract info including socioeconomic,
language, race, etc.

M SoCalGas. 4




Part 2: Stakeholder Engagement Plan (New)

A

»

»

»

»

»

[\

ANGELES
LINK

The purpose of the stakeholder engagement plan is to establish an approach/strategy
for engaging disadvantaged communities in Phase Two that may be impacted by the project

Stakeholder engagement focused on:
» Gathering community input
= Education of hydrogen-related topics and benefits of clean renewable hydrogen

|[dentify communities of concern through PAG/CBOSG input and utilization of EJ mapping
tools

Report of engagement activities conducted in Phase One
= [nclude Project modifications accepted based on PAG/CBOSG feedback

Demonstrate how Phase One aligns with the California Public Utilities Commission
(CPUC) Environmental and Social Justice Action Plan and Assembly Bill 617

M SoCalGas. >
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M SoCalGas.

Future Opportunities for Stakeholder
Input

» Continue to solicit input on Phase One milestones
* Prior to finalizing study descriptions
* Prior to finalizing the technical approaches
» Following receipt of preliminary data and findings
= Upon receiving draft reports

» One comment period allocated for each milestone
» Comment periods typically will be 30 days
» Feedback will be provided through the following
repositories:
= Designated email address
= Mail
* |nterim and quarterly meetings
* Online form

6
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Discussion
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Appendix
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CPUC Environmental and Social Justice
(ESJ) Action Plan (2022)

» “The ESJ Action Plan is intended to serve as a
resource for CPUC staff, intervenors, stakeholders,
and the public. The goals and objectives provide
the broad vision and steps the CPUC will take to
ensure equity in its programs and services.”

» https://www.cpuc.ca.gov/-/media/cpuc-

website /divisions /news-and-

outreach /documents /news-office /key-

issues /esj/esj-action-plan-v2jw.pdf



https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj-action-plan-v2jw.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj-action-plan-v2jw.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj-action-plan-v2jw.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj-action-plan-v2jw.pdf

A CPUC ESJ Action Plan
i Goals 1 and 2

ANGELES
LINK

» Goal 1 - Consistently integrate equity and access
considerations throughout CPUC regulatory activities

» Goal 2 - Increase investment in clean energy resources
to benefit ESJ] communities, especially to improve local
air quality and public health

= 2.1 Outreach & Engagement

* Broaden and deepen outreach and engagement with ESJ
communities early in proceedings and processes related to resilient,
clean energy

= 2.2 Research & Analysis to Understand Impact

* Further research and analytical opportunities to understand impacts
in ESJ communities -

= 2.4 Address Impacts in ESJ Communities

m SoCalGas. 10



A CPUC ESJ Action Plan
i Goals 4 and 5

ANGELES
LINK

» Goal 4: Increase climate resiliency in ESJ communities

= Emphasize Adaptive Capacity

» Goal 5: Enhance outreach and public participation
opportunities for ESJ communities to meaningfully
participate in the CPUC’s decision-making process and
benefit from CPUC programs

= 5.1 Improve Communication with ESJ Lens
= 5.2 Continue to Emphasize Engagement with CBOs
= 5.3 Build Pathways for Public Participation

= 5.4 Enhance Engagement with Particular ES)] Communities and
Individuals

M SoCalGas. 11



A CPUC ESJ Action Plan
A
Goal 7

ANGELES
LINK

» Goal 7: Promote high road career paths and
economic opportunity for residents of ESJ
communities

= 7.1 Maximize Authority to Promote High Road Career
Paths

= /.2 Educate on High Road Careers
= 7.3 Partner with Utilities and Sister Agencies

m SoCalGas. 12



/_\ ESJ Action Plan
i Other Goals

ANGELES
LINK

» What about goals not mentioned?

" Goal 3 refers to metrics for CPUC staff to meet in other
industries it regulates (i.e., water, transportation)

" Goal 6 refers to CPUC enforcement actions
" Goal 8 refers to CPUC goails for training its staff on EJS

" Goal 9 refers to CPUC goals for monitoring success of the
program

m SoCalGas. 13



A Assembly Bill 617 Communities
[\

ANGELES

LINK » The California Air Resources Board (CARB) established
the Community Air Protection Program (CAPP) to
reduce exposure in communities most impacted by air
pollution

= Community members work with local air districts to conduct
air monitoring and prepare community emissions reduction
programs

= Strategies to reduce air pollution or exposure at the
community level include new regulations, targeted incentive
funding, enhanced enforcement, and coordinating efforts
with other agencies based on community priorities

m SoCalGas. 14
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Assembly Bill 617 Communities

» Community Air Protection Program (CAPP)

" |n 2018, CARB selected an initial ten communities for
community air monitoring and /or community reduction
programs under the CAPP

* Additional communities for inclusion in the program have been
selected annually since 2018

= Communities enrolled in the CAPP that may be potentially
affected by the Project will be identified in the
Desktop Environmental EJS Analysis

15



August 28, 2023
10 a.m.-12 p.m.
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COMMUNITY BASED ORGANIZATION STAKEHOLDER GROUP
DEMAND & ENVIRONMENTAL JUSTICE ANALYSIS WORKSHOP

Warm welcome to our participants!
S c IG We will be starting shortly after 10:00 a.m. to make sure everyone is present.




®O®&® ®

This meeting will be recorded (video and audio), and a court reporter will be transcribing
the meeting. Please announce yourself before you speak.

Zoom microphones are muted by the host to eliminate background noise. You will need
to unmute your microphone when called on to speak.

We encourage you to turn on your cameras so we can better engage with you.

Please feel free to use the Zoom chat to provide input and ask questions throughout the
meeting.

If you would like to speak, please use the "Raise Hand" button at the bottom of the Zoom

screen.
, M SoCalGas.



Self-Introduction

Zoom Poll

Demand Study Analysis
Member Discussion

Environmental Justice Analysis
Member Discussion

Next Steps
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Self-Introductions

M SoCalGas. 4
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Zoom Survey

M SoCalGas. 5



How familiar are you with the supplemental
Demand materials provided last week?

Very familiar
Somewhat familiar
Somewhat unfamiliar

Very unfamiliar

o9 e
-

What Demand topics are you most
interested in discussing?

Scope & Process
Methodology

Preliminary Outputs: Mobility
Preliminary Outputs: Power

Preliminary Outputs: Industrial



AY

e

A-NGELES LINK

DEMAND STUDY ANALYSIS - HIGHLIGHTS

Technical Approach and Preliminary Outputs
August 2023

m SoCalGas.
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DEMAND STUDY: INTRODUCTION AND AGENDA

Demand Study Pathway: Angeles Link Phase One Schedule and Approach

Study
Technical
Approach

Study Study Draft

Descriptions Reports







DEMAND STUDY: INTRODUCTION AND AGENDA

Recap Presentation Objectives

* December, 2022: CA Public Utilities Commission (CPUC)
approves SoCalGas’ request to establish the Angeles Link
Memo Account

Approach and Methodology

Provide a high-level overview of the model
development process

* Demand and End Uses for Angeles Link is one of 16

feasibility studies Modeling Assumptions

* CPUC directs SoCalGas to identify demand and end
uses for Angeles Link and make the dataq, findings, and

results available to the public (General Order 66-D)

Share important inputs, assumptions and
inputs across modeled sectors

Analysis Outputs

* The Demand Study focuses on investigating the potential Present a summary view of preliminary

hydrogen demand across select sectors in SoCalGas’ service
territory from 2025 — 2045.

model outputs



Key Considerations on Scope and Areas for Further Analysis

» This analysis focuses on a bottom-up assessment of demand potential for clean
renewable hydrogen across the Mobility, Power Generation, and Industrial sectors

» To be conservative, the model does not account for certain variables that would
be expected to increase future demand for hydrogen, such as:

= Use of hydrogen to facilitate energy system reliability and maintain Loss of Load
Expectations against an increasing share of intermittent renewable resources on the grid

= Potential additions to generation capacity to meet demand growth in 2045, as seen in the
projected new resources identified in CARB's Scoping Plan (including approximately @ GW
of hydrogen turbine capacity)

= Carbon pricing (e.g., LCFS and cap-and-trade) impacts on demand which may be influenced
by pending regulatory proceedings

» These variables may be further assessed in future studies

12



Demand Analysis Approach

An initial model was developed and revised through input from potential end-users and market participants

Model Refinement (In Progress)

* Share preliminary outputs with PAG /
Model Buildout CBO members and gather feedback

Develop detailed model methodology; * Incorporate feedback (where possible)
Model Definition identify relevant datasets and inputs into the model and integrate findings with

Quantify total addressable market for sifnetf sngeies A Fhass Cine ditelz:

clean hydrogen and estimate adoption
rates for each sub-sector and application
by evaluating alternatives

Establish a clear set of objectives, scope,
and approach for the demand analysis

Assess academic and market analysis to
identify priority sub-sectors and

applications for clean hydrogen demand

Sector Interviews & Peer Reviews (In Progress)

* Conduct targeted interviews with subject matter
experts across industry, academia and government
agencies to test model approach, inputs,
assumptions and outputs

13



DEMAND MODEL METHODOLOGY

The model methodology projects transition of current fuel to hydrogen for priority sub-sectors, with
validation through end user interviews and peer reviews

Demand Model Development
Sub-sector assessment and Validate and refine model
Apply ZE Apply H2 Develop demand

priority confirmation Ll LU L adoption rates adoption rates scenarios

outputs

" Identify top sub-sectors " Model Total Addressable Market (TAM) fo determine ®= Interview end-users and
using historical natural gas, industry growth rates and define industry-specific conduct peer reviews
diesel, and gasoline characteristics

consumption data

= Engage Planning Advisory

»  Apply Zero-Emission (ZE) and H2 adoption rates to Group (PAG) and
= Align on key data sets and TAM fto forecast net-zero transition broadly and hydrogen Community-Based
assess how to close specifically using key adoption factors Organization Stakeholder

information gaps

Group (CBOSG)

* Develop demand scenarios through qualitative

" Test technical feasibility to assessment of decarbonization alternatives, technology -

help fill information gaps Incorporate feedback from

commercialization, and cost to adopt hydrogen PAG/CGO as appropriate



RESEARCH OVERVIEW
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SCENARIO AND ADOPTION RATE OVERVIEW

Description of Scenarios Primary Factors Driving Adoption Rates

= No new legislation but continued progress in hydrogen viability

®* Hydrogen is adopted across sectors and sub-sectors where
alternatives are considered less viable

Conservative Mobility: HDV, MDV, CHE, GSE, Ag, C&M, CHC, OGV*

Power: Peaker, Baseload Po I icy & Tech n ology
Industrials: Cogen™*, Food & Bev, Metals, Stone, Glass, and Cement, . . o1 one
Paper, Chemicals, Aerospace and Defense Leg|5|ah°n FeCISIbI|I|'y

®" No new legislation but increased hydrogen viability, driving

higher adoption rates across sectors and sub-sectors H2
Mobility: HDV, MDV, CHE, GSE, Ag, C&M, CHC, OGV*
Moderate Power: Peaker, Baseload, Cogen

Industrials: Cogen**, Food & Bev, Metals, Stone, Glass, and Cement, Rates
Paper, Chemicals, Aerospace and Defense

Adoption

Commercial Business
= More ambitious policies are put in place and businesses are . ore
incentivized to support widespread hydrogen adoption Avallablllty Readiness
Mobility: HDV, MDV, CHE, GSE, Ag, C&M, CHC, OGV,* Aviation
Ambitious Power: Peaker, Baseload, Cogen

Industrials: Refineries, Cogen, Food & Bev, Metals, Stone, Glass, and
Cement, Paper, Chemicals, Aerospace and Defense

HDV (Heavy Duty Vehicles), MDV (Medium Duty Vehicles), CHE, (Cargo Handling Equipment),

GSE (Ground Support Equipment), Ag (Agricultural Equipment), C&M (Construction & Mining Vehicles), CHC (Commercial Harbor Craft), OGV
(Ocean Going Vessels; *Diesel consumption only, not main engine heavy fuel)

Cogeneration in Conservative and Moderate scenarios excludes cogeneration plants at refineries

Base market growth rate approach and assumptions vary per sector and per scenario



SUMMARY OF PRELI TS
mCalGasw-——— ° \/ . '



Overview of Preliminary Clean Renewable Hydrogen Demand Outputs

Total Expected Clean Renewable Hydrogen Demand Values in million TPY | Reflects SoCalGas service territory

Conservative
6
5
4
3
2 l 09
9
. 3
0 -
1 6 11 16 21

M Series| Series2 ™ Series3

The conservative scenario reflects current legislation and
conservative estimates for H, adoption factors and/or
utilization rates. Mobility drives majority of demand in
the conservative case

%
8%

3%

Moderate
6
5
4
3.3
3 1%
2 51%
1
8%
O B __
1 6 11 16 21

M Series| Series2 M Series3

The moderate scenario reflects assumptions of higher
hydrogen adoption and utilization compared to the
conservative case, with Power taking on a larger share
of hydrogen demand

Ambitious

p—

6 11 16 21

W Series| Series2 M Series3

Significant growth occurs in the power and industrial sectors
in the ambitious case, driven by higher capacity utilization
in Power and incorporation of refinery demand in
Industrials respectively



Mobility: Demand Outputs

Potential mobility sector H, demand in SoCalGas service territory is projected to be between 1.0-1.7M TPY by 2045

Total Expecied Clean Renewable Hydrogen Demand valuesin Million TPY | Reflects SoCalGas service territory

Conservative Moderate Ambitious 1.7
1.6
1.2
0.8
0.4
0
1 6 11 16 21 1 6 11 16 21 1 6 11 16 21
The conservative scenario reflects current legislation and The moderate scenario reflects current legislation, The ambitious scenario builds on the moderate scenario
relatively conservative estimates for hydrogen adoption. assumes moderate estimates for hydrogen adoption. with potential additional ZE legislation and more

ambitious estimates for hydrogen adoption.

19 M Series| Series2 M Series3 M Series4 M Series5 MSeries6 MSeries7 MSeries8 M Series?9 M Series10
Note: MDV is Medium Duty Vehicles, Marine includes Commercial Harbor Craft (CHC) and Ocean Going Vessels (OGV),
where OGYV values reflect diesel consumption only (does not include main engine heavy fuel).



Power: Demand Outputs

Preliminary demand projections range from 0.7M — 2.7M tons of hydrogen/year in 2045, with increasing ramp up over
time
Total Expected Clean Renewable Hydrogen Demand Values in million TPY | Reflects SoCalGas service territory

Conservative Moderate Ambitious
3.0 3.0 3.0
27

2.5 2.5 2.5

2.0 2.0 2.0

1.5 1.5 1.5

1.0 1.0 1.0

0.5 0.5 0.5

0 o 0
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

The conservative scenario reflects hydrogen demand The moderate scenario reflects hydrogen demand under The ambitious scenario determines future hydrogen
under a low capacity factor scenario of 10%, assuming a a capacity factor scenario of 20%, representing demand under the assumption that capacity factors
decline in thermal combustion as other renewables continued need for dispatchable generation, although at continue to follow historical trends (~30%)°
increase and supply future load growth, based on lower levels than we see today. Capacity factor
external studies'? and feedback from market assumption based on future natural gas capacity factors
participants® projected by the CARB scoping plan® and CEC reports*

20

References: (1) LA100 (2) LADWP (3) CARB (4) CEC (5) EIA (6) Interviews held with power plant owners, OEMs, academia, and governmental and regulatory organizations



https://www.nrel.gov/analysis/los-angeles-100-percent-renewable-study.html
https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-integratedresourceplanning;jsessionid=Jd0Sk4JTNGK9Vv2DMnRb2ZdKDsMLy7stBBv2Ghdm92ZKdpypPD0L!-2105929818?_afrWindowId=null&_afrLoop=1696718629991644&_afrWindowMode=0&_adf.ctrl-state=q8y4i83rc_4#%40%3F_afrWindowId%3Dnull%26_afrLoop%3D1696718629991644%26_afrWindowMode%3D0%26_adf.ctrl-state%3D10eruq3xlk_4
https://ww2.arb.ca.gov/ghg-inventory-data
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-033.pdf
https://www.eia.gov/electricity/state/california/state_tables.php

Industrials: Outputs

Total Expected Clean Renewable Hydrogen Demand
Values in million TPY |Reflects SoCalGas service territory only
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0.2

Conservative Case (M TPY)

0.2

1900 1900

No production expanse in California for identified
industries; facilities will not expand beyond current
production capabilities. Increased demand will be
satisfied by out of region facilities

No refineries (Petroleum, Renewable Diesel, SAF, &
Cogeneration)

Cogeneration — Capacity factor of 10%
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Potential decarbonization legislation or market
drivers in the refining industry could lead refineries
to gradually transition to green H2

California facilities will expand production in existing
or new facilities to match growing market demand

Cogeneration — Capacity factor of 30%
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Discussion

Please announce your name and speak directly into the microphone
Be concise and focus on discussion topics
Verbal comments are not the only way to provide input, feel free to type a chat

We are accepting input on the Demand Study until Tuesday, September 25

M SoCalGas. 22
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Member Discussion

Please announce your name and speak directly into the microphone
Be concise and focus on discussion topics
Verbal comments are not the only way to provide input, feel free to type a chat

We are accepting input after this meeting if we run short on time or you think of things later

M SoCalGas. 24



NEXT STEPS

* Comments on the Demand Study are due Tuesday, September 25, 2023

* Please send comments to Insignia Environmental
at ALP1 Study CBO Feedback@insigniaenv.com

* Living Library coming soon

* The Study Technical Approach comment period will open on Tuesday,
September 5 and will close on October 13, 2023

* Invoices will be sent soon for your confirmation

* Join us for our next Quarterly Meeting on September 26 at the Energy
Resource Center in Downey

s M SoCalGas.
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nity Based Organization
msncmﬁas Stakeholder Group (CBOSG)

September 26, 2023 AGENDA

WELCOME CBOSG MEMBERS

Arrival and Continental Breakfast

Welcome, Land Acknowledgement,
SoCalGas Safety Message, Roll Call

SoCalGas Opening Remarks

Decorum Policy Review

Glossary of Terms

DNV Hydrogen Overview Presentation
BREAK

Environmental Justice Community Engagement Plan
Breakout Sessions

Air Emissions 101: SoCalGas & Guest Speaker: Mitsubishi

Schedule Review and Next Steps
Quick Brainstorm: Future Meeting Locations

Adjourn/Lunch



ENVIRONMENTAL JUSTICE COMMUNITY ENGAGEMENT ACTIVITY

INTRODUCTION

An Environmental Justice Engagement Plan (Plan) is being prepared during Phase One of the
Angeles Link Project (Project). The Plan will identify elements of engagement activities that are
proposed to occur in future phases of the Angeles Link Project, subject to approval by the
California Public Utilities Commission (CPUC). SoCalGas proposes to prepare the Plan with
input from Community-Based Organizations (CBOs) and the Planning Advisory Group (PAG).
As the Project progresses and a detailed Project description is developed, the Plan would identify
specific stakeholders. SoCalGas is soliciting input on the Plan at this time, however, the Plan is
anticipated to evolve over time as the Project is further studied and developed. In the event future
activities are authorized by the CPUC, the Plan would be further refined to reflect the Project
description at that time.

PLAN ELEMENTS

The following elements have been identified as potential items to include in the Plan, for which
we are seeking input. SoCalGas has developed several questions (in italics) to help facilitate
discussion and identify the important strategies to so that future engagement activities with
communities can be conducted in an effective and efficient manner.

Topic 1: Goals and Objectives

o Identify two to three main goals and objectives related to communications and
engagement activities that should be conducted as part of future Angeles Link
activities.

o  What will a successful Plan look like? Specifically, what tools, factors, and/or
strategies facilitate successful interactions with regards to engaging disadvantaged
communities? Identify two to four tools, factors, or strategies.

Topic 2: Disadvantaged Communities

We previously shared that during Phase One of the Project, Disadvantaged Communities are
being identified for the Environmental Justice Study using agency screening tools and input from
CBOs, the PAG, and their leadership or representatives. Answers to the following question will
help further frame the Plan:

e How can we enhance our identification process to supplement outreach to
communities that these agency screening tools may not be catching?

Topic 3: Native American Tribes, Tribal Groups, and Individuals

As part of future Project development efforts, SoCalGas and/or regulatory agencies may be
required to identify tribes for consultation under federal (National Historic Preservation Act
Section 106) or state (Senate Bill 18/Assembly Bill 52) law. We will seek assistance from CBO
and PAG members in further identifying tribes and/or tribal groups as routing alternatives are
further identified.



e  Which specific tribes, tribal groups, and/or individuals should be engaged in future
activities? Identify any leaders or representatives to include.

Topic 4: Others Who May be Affected by or Have a Concerted Interest in the
Project Based on Solicited Feedback

In addition to the communities and tribes identified under Topics 2 and 3, we seek assistance in
identifying other groups or citizens with a concerted interest in the Project that should be
included.

o Which specific neighborhoods, communities, and/or groups should be engaged in
future activities? Identify any leaders or representatives to include.

ENGAGEMENT ACTIVITIES (FUTURE PHASES)

In future Project Phases, SoCalGas intends to finalize the Plan and initiate further engagement
activities. The following questions pertain to the communications aspects of the Plan, with a
focus on efforts to enhance meeting effectiveness and efficiencies.

Topic 5: Meetings

e Regarding in-person meetings:

a. What specific engagement activities should be implemented to efficiently and
effectively inform communities and individuals about the Angeles Link
Project? Provide at least two specific examples.

b. For each unique community or tribal group when (i.e., what time of day) and
where should meetings be held? Are community centers, places of worship, or
other local gathering locations appropriate?

o Should interpreters be provided in certain communities? If so, for which languages
should interpreters be provided?

o What kind of incentives are recommended to encourage attendance at these
meetings? Who from the Angeles Link Project team should attend these meetings with
communities? What expertise should those staff members have?

o  What type of meeting format would be most effective? For example, should the
meetings be conducted as open houses with workstations? Would smaller sessions
with smaller groups be more effective? Would virtual and/or hybrid meetings be
acceptable and for what context?

Engagement Materials
o Describe the visual, written, and/or digital materials that could be developed to

support the engagement efforts in these communities.

o Considering the responses to question 10 (regarding interpreters), in what languages
should written materials be developed?



Topic 6: Topics and Subject Matter Experts

o SoCalGas proposes to include the following subject matter subjects for discussion at
planned community in-person meetings. Should other subject matters be included?

Hydrogen Production and Transportation System

Communications for this subject may include an introduction and overview of
hydrogen production and transportation systems, and use of hydrogen as an
energy source.

Operation/Maintenance of Hydrogen System Facilities

Communications for this subject may include an introduction and overview of
operating and maintaining hydrogen facilities, including public safety and
mitigation measures to address environmental and health issues.

Preferred Location(s) of Hydrogen System Facilities

Communications for this subject may include geographic information systems
(GIS) mapping of the preferred routing alternatives as well as production and
storage facilities to notify stakeholders of locations of potentially impacted
communities, including disadvantaged communities. Potential mitigation
measures and alternatives incorporated to further minimize impacts would also be
shared.

Potential Public Benefits to be Realized by Project Implementation

Communications for this subject may include potential public benefits to be
realized from the Project, including utilizing hydrogen as a source of energy for
all stakeholders, including disadvantaged communities, would be shared. Topics
to be shared include energy system reliability, workforce development, GHG
emissions reductions and air quality benefits,

Topic 7: Project Communication Challenges and Contingency Planning

As proposed, the Plan will identify and offer mitigation or strategies to address potential
communication challenges, either during the meeting planning phase or during the engagement
meetings.

o What are the potential challenges that could potentially impact communications?
Identify potential mitigating measures that could be applied to support a response to
those challenges.



Glossary of Commonly Referred Terms

TERM (from Work Descriptions and
Technical Approach)
Above ground storage technologies

DEFINITION

Methods of storing energy or materials above the surface of the earth.

Anion exchange membrane (AEM)
electrolyzer

An AEM electrolyzer is a type of electrolyzer that uses an anion exchange membrane
(AEM) as the electrolyte. An AEM electrolyzer operates at low to medium
temperatures (50-100°C) and pressures (1-30 bar) and can use water or alkaline
solutions as the feedstock.

Assembly Bill 617

A California law passed in 2017 that aims to improve air quality and public health in
communities that are disproportionately affected by pollution by requiring the
California Air Resources Board and regional air districts to develop and implement
additional emissions reporting, monitoring, reduction plans, and measures.

Biogas fueled steam methane reformers

Biogas fueled steam methane reformers are devices that use biogas, a renewable and
low-carbon fuel derived from organic waste, to produce syngas through a catalytic
reaction with steam. Biogas fueled steam methane reformers can be used to generate
clean and sustainable hydrogen for various applications, such as fuel cells, power
generation, or chemical synthesis.

Biomass gasification

A process that converts biomass, such as wood, agricultural residues, or municipal
solid waste, into syngas.

Blended hydrogen

A mix of hydrogen with natural gas. Blended hydrogen can be used to generate heat
and power with lower emissions than using natural gas alone. Blended hydrogen can
also be a way of delivering pure hydrogen to markets, using separation and
purification technologies downstream to extract hydrogen from the natural gas blend.

CalEnviroScreen

A tool that identifies California communities that are most affected by multiple
sources of pollution and that are most vulnerable to its effects. CalEnviroScreen uses
environmental, health, and socioeconomic data to score and rank every census tract
in the state based on their exposure and sensitivity to various environmental hazards.

Capital expenditures (CAPEX)

Funds used by a company to acquire, upgrade, and maintain physical assets such as
property, plants, buildings, technology, or equipment. CAPEX are often used to
undertake new projects or investments by a company that can improve its operational
efficiency, increase its revenue in the long term, or make improvements to its existing
assets.

Climate and Economic Justice Screening
Tool (CEJST)

A geospatial mapping tool t to identify disadvantaged communities that face burdens
created in response to a January 2020 Executive Order. CEJST helps identify
disadvantaged communities that should receive 40 percent of overall benefits of
federal climate, clean energy, and agency designated programs. The purpose of CEJST
is to identify communities with potential underinvestment in energy, transportation,
housing and water infrastructure, employment, and exhibit environmental burden(s).

Common carrier transmission pipelines

Pipelines that transport large volumes of fuel (e.g., natural gas and oil) from
production sources to processing plants, refineries, or distribution networks by an
entity that offers to these transportation services to the public or a portion of the
public without discrimination.

Compressor Stations

Facilities that help the transportation of gas from one location to another by
increasing the pressure and flow of the gas through pipelines.




TERM (from Work Descriptions and

DEFINITION

Technical Approach)

Compressor venting

The process of releasing gas from a compressor to the atmosphere or to a flare
system.

Department of Transportation (DOT)

A federal agency of the United States government that oversees the transportation
system of the country. The DOT aims to ensure the safety, efficiency, accessibility, and
sustainability of various modes of transportation, such as air, road, rail, water,
pipelines, and transit. The DOT also supports the development and innovation of
transportation infrastructure, technology, and policy.

Design Pressure

Design Pressure is the maximum pressure that an energy system can be exposed to
and sets the system relief valve at the same pressure.

Efficiency rates

Measures of how well a system, process, or device converts input energy or resources
into output energy or products. Efficiency rates can be expressed as ratios,
percentages, or fractions, depending on the context and units of measurement.
Efficiency rates can be used to evaluate the performance, cost-effectiveness, and
environmental impact of various technologies and applications.

Electrification

The process of replacing technologies or processes that use fossil fuels, such as
internal combustion engines and gas boilers, with electrically-powered equivalents,
such as electric vehicles or heat pumps.

Energy system

A system that converts, transports, stores, and uses energy from various sources to
meet the needs and demands of human activities.

EPA EJScreen data

A set of environmental and demographic data that can be used to identify and map
areas with potential environmental justice concerns.

Franchise agreement

A negotiated contract between a municipality and a public utility that grants the utility
the right to serve customers in the city's jurisdiction. The contract often specifies the
period of service and a fee remitted back to the municipality.

Geographic Information Systems (GIS)

Systems that capture, store, analyze, and display spatial or geographic data. GIS can
be used to create maps, models, and simulations that show the patterns,
relationships, and trends of various phenomena that occur on the Earth’s surface or in
the atmosphere.

Grid Electricity

The electricity that is delivered to homes and businesses through a network of
transmission and distribution lines. Grid electricity can come from various sources,
such as fossil fuels, nuclear, hydro, wind, solar, and other renewable or non-
renewable energy sources.

Hard to Electrify Sectors

Those sectors of the economy that are difficult or costly to switch from fossil fuels to
electricity as a source of energy. These sectors include heavy industry, aviation,
shipping, and long-distance road transport. These sectors account for a significant
share of global greenhouse gas emissions and pose a major challenge for achieving
climate goals.

Industrials

A term that refers to the sector of the economy that consists of companies that
produce or sell goods and services that are used in manufacturing, construction, or
resource extraction.

Levelized delivered cost of clean
renewable hydrogen

A metric that measures the average cost of producing, storing, and delivering
hydrogen from renewable sources over the lifetime of a project.

Mainline valves (MLVs)

Valves that are installed along a pipeline to control the flow of fluids, such as oil, gas,
water, or steam.

Page 2 of 4



TERM (from Work Descriptions and

DEFINITION

Technical Approach)

Maximum Allowable Operating Pressure

(MAOP)

The maximum pressure at which equipment may be operated under.

Mobility

Referring to the mobility sector: land transportation, marine, aviation, heavy trucking,
medium to light duty vehicles, etc.

Naturally occurring hydrogen

Also known as white hydrogen, is a form of molecular hydrogen that is found on or in
the Earth, as opposed to hydrogen produced in the laboratory or by industrial
processes.

Operation expenditures (OPEX)

The costs that a business incurs through its normal business operations.

Original Equipment manufacturers
(OEMS)

Companies that produce parts or products that are often used by another company as
components to create a final product that is sold to customers

Particulate matter (PM)

Refers to inhalable particles, composed of sulphate, nitrates, ammonia, sodium
chloride, black carbon, mineral dust or water. PM can be of different size and is
generally defined by their aerodynamic diameter, with PM 2.5 and PM 10 the most
commonly regulated.

The ability to have In-Line Inspection (ILI) tools including Pipeline Integrity Gauges
(P1Gs), which are devices that travel inside the pipeline and collect data using various

Piggabilit
g8 Y sensors, and enter and exit a pipeline without damage to the pipe. There are different
types of ILI tools, such as: Cleaning PIGs, smart PIGs, etc.
A protective layer that is applied to a pipe to prevent or reduce corrosion, erosion,
Pipe coating P ¥ PP PP P

abrasion, or other damage.

Pipeline corridor

A term that can describe a pathway or an area that contains one or more pipelines
that transport fluids or gases, such as water, oil, natural gas, etc.

Power Generation

The process of producing electricity from various sources of energy, such as fossil
fuels, nuclear energy, renewable energy, or other alternative energy. Power
generation can be classified into two types: centralized and distributed.

Rights of way (ROW)

The legal right, established by usage or grant, to pass along a specific route through
grounds or property belonging to another.

Supervisory Control and Data Acquisition

(SCADA) system

A type of industrial control system that uses computers, networked data
communications, and graphical user interfaces to monitor and control machines and
processes.

Syngas

A mixture of hydrogen, carbon monoxide, carbon dioxide, methane, and other gases
that can be used to generate heat, electricity, or fuels.

Third-party storage facilities

Storage facilities that are owned and operated by a different entity than the owner of
the goods or materials that are stored there.

Turbines

Devices that convert the kinetic energy of a fluid, such as water, steam, air, or gas,
into mechanical energy or electrical power. Turbines consist of a rotor with blades
that spin when the fluid flows through them, creating a torque that drives a generator
or a shaft.

Underground reservoirs

Geologic structures that due to their features can store fluids or gases such as carbon
dioxide, gas, oil, or water.

Underground storage technologies

Methods of storing fluids or gases below the surface of the earth. They can have
various purposes, such as: geologic sequestration of carbon dioxide, Hydrogen
underground storage, Underground storage tank system.
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TERM (from Work Descriptions and

DEFINITION

Technical Approach)

Wall grade

A term that refers to the quality and durability of a pipeline wall or a pipeline wall
covering material. Wall grade can be influenced by various factors, such as the type of
material, the thickness, the finish, the installation, and the maintenance.

Wall thickness

The distance between one surface of an object and its opposite surface.

Page 4 of 4



September 26, 2023
9:30 a.m. —12:00 p.m.
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Community Based Organization Stakeholder Group (CBOSG)
Quarterly Group Meeting #3

Warm welcome to our participants!

We will be starting shortly after 9:30 a.m.
to make sure everyone is present in-person and online. MSoCaIGas.,




WELCOME FROM OUR FACILITATORS
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ALMA MARQUEZ

Vice President Gov. Relations
Lee Andrews Group
CBOSG Lead

CHESTER BRITT

Executive Vice President
Arellano Associates
PAG Lead
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This meeting will be recorded (video and audio), and a court reporter will be transcribing
the meeting. Please announce yourself before you speak

Zoom microphones are muted by the host to eliminate background noise. You will need
to unmute your microphone when called on to speak. For both in-person and online
participants please speak directly into the microphone to ensure everyone can hear

We encourage you to turn on your cameras so we can better engage with you

Please feel free to use the Zoom chat to provide input and ask questions

If you would like to speak, please use the "Raise Hand" button at the bottom of the Zoom
screen

Wireless microphones will be passed to those speakers attending in person

; m SoCalGas.



AGENDA: QUARTERLY MEETING #3

Arrival and Continental Breakfast

Land Acknowledgement, Safety Message & Roll Call
SoCalGas Opening Remarks

Decorum Policy Review

Glossary of Terms

DNV Hydrogen Overview Presentation

BREAK

Environmental Justice: Community Engagement Plan

Breakout Sessions
Air Emissions 101: SoCalGas & Mitsubishi
Schedule Review and Next Steps

Quick Brainstorm: Future Meeting Locations

Adjourn and Lunch MSoCaIGas,,



A LAND ACKNOWLEDGEMENT,

ANGELES SAFETY MESSAGE & ROLL CALL
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SOCALGAS WELCOME AND OPENING REMARKS
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ANDY CARRASCO

Vice President Communication,
Local Government &
Community Affairs
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‘We're chasing that trophy’:
Boyle Heights students on
competing inrobotics

Written by Amy Ta, produced by Christian Bordal - Sep. 19, 2023

Boyle Heixhts ST.E.M.
??Ma 549* "~h School

s

Members of Los Stemateros stand with their coach, Israel Hernandez (far right).

Photo courtesy of Los Stemateros.

A team of students from Boyle Heights STEM Magnet High School built their
own hydrogen-powered remote control racing car. They made it through the
preliminary rounds in California, and qualified to compete in Las Vegas over the

weekend against teams from over 20 countries. They call themselves Los

Stemateros.
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REVIEW: GLOSSARY OF TERMS
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Angeles Link Director Engineering & Technology

Engineering & Technology Development Manager




GLOSSARY OF TERMS: SOME EXAMPLES

Blended hydrogen

Capital Expenditures (CAPEX)

Open Access/Common Carrier Pipelines \\g
Compressor Stations

Design Pressure

Hard to Electrify Sectors

Levelized Cost of Clean Hydrogen

Piggability




HYDROGEN OVERVIEW: DNV
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PEDRAM FANAILOO
Low Carbon Segment Leader for
North America
DNV
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CYNTHIA SPITZENBERGER
Principal Consultant, Hydrogen
Center of Excellence
DNV




WHEN TRUST MATTERS

DNV

Hydrogen Overview

September 26, 2023

Tuesday,




Topics

01

02

03

04

About DNV

Hydrogen Basics

Potential Hydrogen Misconceptions

Properties & Standards

O 5 Questions
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A global assurance and risk management company

159 ~13,000 ~100,000 100+ 5%+

years employees customers countries

Our purpose: To safeguard life, property, and the environment

Ship and offshore Ener.g.y a(_jvisc_)ry, cert.ification,
classification and advisory Ul EEIe: |.nS|c.)ect|on e
monitoring
Software, cyber security, N ffﬁ Management system
platforms and MUN certification, supply chain and
digital solutions product assurance

14

of revenue in R&D
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DNV



We pride ourselves on our uncompromising standards

of quality and integrity

90 years of experience

We have more than 90 years of experience in helping customers manage risk

and complexity with confidence through our advisory, certification, verification,
inspection and digital monitoring services

15 joint industry 100 industry
projects standards

We are at any time leading and We own, develop and provide
facilitating typically 15 critical input to more than 100 DNV
to 30 JIPs and actively participate in owned industry standards and
research programs recommended practices.

DNV key publications to guide strategic decisions

Industry Technology
Outlook Outlook

the industry outlook [t the technology landscape
for the year ahead el ‘ of the next decade

100 customers & 350 PtX projects

More than 350 Power-to-X (PtX) projects and 100 large power utilities, end
users, operators, manufacturers and technology developers trust us as their
energy and technical advisors

18 Technology

0 . .
Our pipeline code from 1976 has We operate 8 world leading

achieved global recognition, winning Technology Centres with

prestigious industry awards gnd 18 individual laboratories across three
currently 65% of all new projects continents, focusing on materials

globally are designed to it. technology, renewable gas and failure
analysis

Energy Transition |gs
Outlook

2022

independent forecast of '
<

energy demand and
supply Pal

15 DNV © TUESDAY, SEPTEMBER 26,
2023
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Hydrogen (H,) Basics

e Colorless, odorless, tasteless, non-toxic, and
flammable gaseous substance

« Hydrogen is the most abundant element in the
universe

» Occurs in large quantities as part of water in the oceans
and in the atmosphere

* Occurs as part of numerous carbon compounds,
hydrogen is present in all animal and plant forms

« Main ingredient of the stars

* Note hydrogen can be in both liquid and gas form
» This presentation mainly discusses hydrogen as a gas

16 DNV © TUESDAY, SEPTEMBER 26,

2023 DNV



Hydrogen (H,) Basics

 Currently hydrogen’s main use is in industrial
applications

» Refining petroleum, producing chemicals

» Treating metals, production of stainless steel alloys

» Pharmaceutical manufacturing

» Glass manufacturing

 Electronics, semi-conductor chip manufacture process

* Increasingly used as clean energy carrier
» Created from water + electricity

* Energy storage, electricity generation and heating, etc.

17 DNV © TUESDAY, SEPTEMBER 26,
2023
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Misconception: Hydrogen = Hindenburg

» Hindenburg airship disaster occurred in 1937

* Hydrogen used as lifting gas for the airship
» Helium was not used due to limited supply and less
payload capacity
« Many theories about the cause of the disaster; still
unknown definitively today
« Static electricity, Sabotage, Incendiary paint coating

* Points that can be made:

« Airship was designed for use with helium; hydrogen was
applied in an incorrect design / environment

https://abcnews.go.com/International/photos/hindenburg-flight-80-years-ago-today-37382164/image-37382641

* The resulting fire was a mix of hydrogen and other burning
materials and fuels

18 DNV © TUESDAY, SEPTEMBER 26,

2023 DNV



https://abcnews.go.com/International/photos/hindenburg-flight-80-years-ago-today-37382164/image-37382641

Hydrogen vehicles misconceptions

Hydrogen Fuel Cell Vehicle

* Fuel cell electric vehicles (FCEVs) use hydrogen +
oxygen to generate electricity to power the car

« Emits only water + warm air
* More efficient than gasoline internal combustion engine

« Stored as compressed gas in vehicle tanks

» Leak of hydrogen would vent as gas and quickly
disperse in few minutes

 Leak of gasoline would release over period of time and
may pool under vehicle

https://h2fcp.ora/blog/30th-retail-hydrogen-station-opens-torrance-california

19 DNV © TUESDAY, SEPTEMBER 26,
2023
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https://afdc.energy.gov/vehicles/how-do-fuel-cell-electric-cars-work
https://h2fcp.org/blog/30th-retail-hydrogen-station-opens-torrance-california

Comparison with other flammable fuels

HYDROGEN

NATURAL GAS

GASOLINE

Fuel/Flammable Gas

Fuel/Flammable Gas

Fuel/Flammable Gas

Greenish or slightly

-

Propane Flame

cause embrittlement

Colorless Colorless L
bluish in color
Non-toxic Non-toxic Toxic
Asphyxiant (at high VIOl (MEY) TS
: asphyxiation in
concentration causes :
: Asphyxiant enclosed, poorly
displacement of : :
ventilated, or low-lying
oxygen)
areas
: At some conditions
Non-corrosive, can :
May be corrosive (products

of oxidization)

Almost invisible bluish
flame with low radiant
energy

Blue flame with high
radiant energy

Yellow/Orange
flame with high radiant
energy

Propane Flame

Similarities Differences

20 DNV © TUESDAY, SEPTEMBER 26,
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Thermal imaging camera

-

Hydrogen Flame

At night

Hydrogen Flame

ImageWorks, Department of Energy (DOE), Hydrogen Safety: Hydrogen Flame Prop

https://www.youtube.com/watch?v=r-8H5u4YzuY

DNV


https://www.youtube.com/watch?v=r-8H5u4YzuY

Comparison with other flammable fuels

Diffusivity in air

(at normal Normal Temperature
and Pressure, 20°C (68°F) and 1
atm)

Buoyancy
(relative to air)

Hydrogen — 14x lighter
Hydrogen — 3.8x more

Natural gas — 2x lighter than Natural gas

Gasoline — vapor is 3.75x
heavier

Flammable with wider range of concentrations in Energy require to ignite hydrogen-air mixture is less
air than natural gas than for natural gas

—> Limit the potential for hydrogen to accumulate —> Stricter equipment design and ignition controls to
and collect in enclosed areas minimize potential for sparks and ignition

21 DNV © TUESDAY, SEPTEMBER 26,

2023 DNV



Fire Triangle

Fire is a chemical reaction. Itis an oxidation process that happens very fast so that light, heat and
sound are released. The fire triangle identifies the three essential components.

Heat source to make fuel
burn, cause ignition.
Examples: Hot surface,
sparks, friction, electrical
energy, etc.

Oxygen source. Normal
air contains 21% oxygen.
Fuel may also contain
oxygen.

Fuel

Something that will burn
Can be solid (coal, wood), liquid (gasoline,
alcohol), or gas (natural gas, hydrogen)

22 DNV © TUESDAY, SEPTEMBER 26,

2023 DNV



Hydrogen Regulations and Standards

| »\’ I NATIONAL FIRE PROTECTION ASSOCIATION

The leading information and knowledge resource on fire, electrical and related hazards

NFPA

CENTER FOR

Hydr<gen

Connecting a Global Community

APy

American
Petroleum
Institute

23 DNV © TUESDAY, SEPTEMBER 26,
2023

OSHA

Occupational Safety
and Health Administration
U.S. Department of Labor
www.osha.gov

%. R E

SETTING THE STANDARD

CGA®

Compressed (Gas Association
The Standard For Safety Since 1913

=/ADRN—

‘ U.5. Depariment of Transportation
Pipeline and Hazardous Materials

Safety Administration

And many more international regulatory and

Industry groups

Short list of key standards included as

appendix

DNV



Pipeline Management

The U.S. Department of Transportation (DOT) has regulated  |[ 77 = acennosuciontnes
hydrogen pipelines since 1970 R T \ 5

* 49 CFR Part 192, Transportation Of Natural And Other Gas By
Pipeline: Minimum Federal Safety Standards

» Gas pipeline integrity management requirements were added in
2003

Over 1,600 miles of hydrogen pipelines operating in US

» ~700 miles of hydrogen pipelines are currently under PHMSA
regulatory jurisdiction

% : i
7 EINREL

-

PHMSA's research and development (R&D) focus is mainly e e e
on addressing hydrogen eﬁeCtS on Steel pipelines NREL, Regional Supply of Hydrogen, 2018, https://www.nrel.gov/docs/fy190sti/71566.pdf

PHMSA is participating with the DOT, Research and Innovation Technology Administration
(RITA), the U.S. Department of Energy (DOE), U.S. Department of Commerce (DOC),
National Institute of Standards and Technology (NIST) and others towards establishing a
National Hydrogen Energy Roadmap
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https://www.nrel.gov/docs/fy19osti/71566.pdf

Key Messages

» Hydrogen is a fundamental element, present in
water and in all living things

* Hydrogen is in use today in many different industries

« Similar to other flammable fuels, it requires hazard
management and best safety practices

» Hazards can be effectively prevented or mitigated
through adequate design, operation and response
actions

* Hydrogen may be new to many, but past experience
and best practices can be used for guidance in the
transition to a clean energy future

25 DNV © TUESDAY, SEPTEMBER 26,
2023

DNV



26 DNV © TUESDAY, SEPTEMBER 26,
2023




WHEN TRUST MATTERS

Thank you

Cynthia Spitzenberger e
Principal Consultant, Low Carbon, DNV Energy USA lnc.:’_;'.;_ |

cynthia.spitzenberger@dnv.com

www.dnv.com
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LINK
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ENVIRONMENTAL JUSTICE COMMUNITY ENGAGEMENT PLAN

A

A
ANGELES
LINK
ALMA MARQUEZ EMILY GRANT
Vice President Gov. Relations Angeles Link
Lee Andrews Group Sr. Public Affairs Manager

CBOSG Lead SoCalGas

28



ENVIRONMENTAL JUSTICE COMMUNITY ENGAGEMENT PLAN

Currently, SoCalGas is in Phase One, but SoCalGas proposes to prepare an Environmental Justice Engagement Plan with
input from Community-Based Organizations (CBOs) and Planned Advisory Groups (PAGs) that would be implemented in
a future phase of the project.

000
il

Phase One Phase Two
What work falls within Phase One?* What is the plan for Phase Two?
[ Develop initial EJ Engagement Plan  If approved for Phase Two, execute EJ
L Review with PAG/CBOSG members Community Engagement Plan

1 Conduct 16 feasibility studies

*QOrdering Paragraph 3 (f) prohibits SoCalGas from recording any public outreach costs in Phase One. m
SoCalGas.
29



ENVIRONMENTAL JUSTICE
COMMUNITY ENGAGEMENT PLAN

Topic 1: Goals and Objectives

Topic 2: Disadvantaged Communities Most Burdened and
Vulnerable

Topic 3: Native American Tribes, Tribal Groups, and
Individuals

Topic 4: Others Who May be Affected by or Have an Interest
in the Project Based on Solicited Feedback

Topic 5: Meetings
Topic 6: Topics and Subject Matter Experts

Topic 7: Project Communication Challenges and Contingency

Planning
rd SoCalGas.
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BREAKOUT SESSIONS:
EJ COMMUNITY ENGAGEMENT PLAN

* To create an enriching discussion, we will breakout into
groups of 3-4 members

* |n-person and online members will be able to participate

* There will be one scribe per group

* Be concise and focus on discussion topics

* Feel free to utilize the post-it notes throughout the
meeting to provide additional feedback on any topic

* Additional feedback on the Community Engagement Plan
can be received until Friday, 10/13

31
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GROUP REPORT OUT:
EJ COMMUNITY ENGAGEMENT PLAN

* A representative from each group will share the
discussions and outcomes from their breakout session

* |n-person and online members will be able to participate

* Be concise and focus on discussion topics

* Feel free to utilize the post-it notes throughout the
meeting to provide additional feedback on any topic

e Additional feedback on the Community Engagement Plan
can be received until Friday, 10/13

32




AIR EMISSIONS 101:

INTRODUCTION

A

[\

ANGELES
LINK

DARRELL JOHNSON

SoCalGas Manager
Environmental Services
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AIR EMISSIONS 101

Why are We Studying NOx?

What is NOx?

NOx is emitted from various sources when fuel
is combusted at high temperatures, including
industrial, commercial and residential
combustion units, motor vehicles and electric
utilities

1 NOx = Nitric Oxide (NO) + Nitrogen Dioxide
(NO,)

NOx is a criteria air pollutant, and is known to
contribute to the formation of smog and acid
rain as well as affecting trospheric ozone

The air in Earth's atmosphere is made up of
approximately 78 percent nitrogen (N,) and
21 percent oxygen (0,)

Federal and state control measures, including
federal emissions standards for motor vehicles,
regulations for electric utilities and programs to
reduce regional transport of NOx have resulted
in significant reductions of NOx in the past 30
years

N m SoCalGas.

Thermal NOx is formed by oxidation of
nitrogen in air and requires sufficient
temperature and time to produce NOx




AIR EMISSIONS 101

1

As a carbon-free fuel,
hydrogen has the
desirable property that its
combustion releases no
CO2, which is a powerful
greenhouse gas

Hydrogen Combustion and NOx

However, H2 combustion
does generate NOx since,
as noted above, NOx is
formed when air is
heated to high
temperatures as part of
the fuel combustion
process

Hydrogen burns with a
very hot flame and the
temperatures generated
in that flame.

35

Mitigation measures
(which is part of our
Phase One studies) such
as equipment design and
controls technology
reduce NOx emissions
from H2 combustion to
within regulatory limits as
it has other fuels.

m SoCalGas.



AIR EMISSIONS 101: GUEST SPEAKER

A

[\

ANGELES
LINK

PETER SAWICKI a1

Regional Vice President, West
Mitsubishi Power Americas, Inc.
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SOCALGAS: UPDATED SCHEDULE & APPROACH TO PHASE 1 STUDY FEEDBACK

A

[\

ANGELES
LINK

JILL TRACY at

Angeles Link
Senior Director
Regulatory & Policy
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Schedule and Approach to Angeles Link Phase One Study Stakeholder Feedback (Original Version)

2 O 23 Today

| PHASE1 | yun [ yu | Aus | sep | oct | Nov | pec | AN | Fes | war | apr | waAr | uun_

@ Q2 PAG/CBO Quarterly Meetings to Dlscuss Purpose and Need, Alternatives Study/Feedback
Phase 1 @ Distribute Remaining Study Descrlptlpns to Stakeholders
Study Descriptions () Mid-July — Virtual feedback gfathering sessions

@ End of July — PAG/CBO! Final feedback due

(/] Distribute Phase 1 Technical Approach Summaries to Stakeholders
Q QB PAG/CBO Quarterly Meetings to Discuss Technical Approach Summaries

Q Additional Technical Approach Stakeholder Feedback Gathering Sessions
@ PAGI/CBO Final Feedback to Technical Approach Summaries Due

@ Distribute Phase 1 Preliminary Findings/Data received to Stakeholders

Phase 1

Data and @ Q4 PAG/CBO Meetings to Discuss Preliminary Findings/Data/Feedback
Preliminary @ Additional Preliminary Findings/Data Stakeholder Gathering Sessions
Findings Feedback Gathering Session*

® PAG/CBO Final Feedback Due

@ Distribute Phase 1 Study Draft Reports
@& Q1 PAG/CBO Meetings

@ Virtual Feedback Gathering
Session

® PAG/CBO Final
Feedback Due

Phase 1
Study Draft Reports

Issue Final Reports &

*allows 2 additional weeks due to holidays




Preliminary Schedule and Approach to Angeles Link Phase One Study Stakeholder Feedback (September 29, 2023)*

204

Phase 1 ® Q2 PAG/CBO Quarterly Meetings to Ii)iscuss Purpose and Need, Alternatives Study/Feedback

Study Descriptions @ Distribute Remaining Study Descripfions to Stakeholders
@ Mid-July — Virtual feedback igathering sessions
@ End of July - PAG/CBO Final feedback due

istribite Phase 1 Technical pproach Summaries to Stakeholders
@ Distribute Phase 1 Technical A hs Stakehold
q Q3 PAG/CBO Quarterly Meetings to Discuss Technical Approach Summaries

@ Additional Technical Approach Stakeholder Feedback Gathering Sessions
@ PAGI/CBO Final Feedback to Technical Approach Summaries Due

Phase 1 @ Distribute Phase 1 Preliminary Findings/Data received to Stakeholders

Data_' ar‘d @ Q4 Quarterly PAG/CBO Meetings to Discuss Preliminary Findings / Data / Feedback*
P_re“_mmary @ Additional Preliminary Findings/Data Stakeholder Gathering

Findings Sessions Feedback Gathering Session

® PAG/CBO Final Feedback Due

Phase 1 @ Distribute Phase 1 Study Draft Reports
Study Draft
Reports

& Q1 PAG/CBO Meetings
& Virtual Feedback Gathering Session

& PAG/CBO Final Feedback Due

Issue Final Reports &

*Status of individual studies may vary and therefore the above deliverables may deviate from this preliminary schedule
SoCalGas.
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MEMBER DISCUSSION: UPCOMING MEETINGS

* SAVE-THE-DATE: OCTOBER WORKSHOPS
« THURSDAY, OCTOBER 19 AT THE ENERGY RESOURCE CENTER
in DOWNEY e December meeting location TBD

* Hybrid option will be available
* The studies reviewed during the October workshop will be open

for feedback until Thursday, November 2
* Comments on the remaining Technical Approach
Summaries are still due on Friday, October 13 to

ALP1_ Study CBO_Feedback@insigniaenv.com
* Today's presentation and meeting recording will be available soon

on the living library
m SoCalGas.
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Thank you for your participation!

Please join us for lunch

51



APPENDIX 4- AG
MEETING MATERIALS



July 18, 2023
9a.m. - 2:30 p.m.

Vi w

ANGELES LINK

Planning Advisory Group (PAG)
Workshop #1

Warm welcome to our participants!
We will be starting shortly after 9:00 a.m. to make sure everyone
is present in-person and online.




WELCOME FROM OUR FACILITATORS

A

Ty

ANGELES
LINK

CHESTER BRITT

Executive Vice President
Arellano Associates
PAG Lead

ALMA MARQUEZ

Vice President Gov. Relations
Lee Andrews Group
CBOSG Lead




EEEEEEE

INTRODUCTIONS




2@ 00® ®®

This meeting will be recorded (video and audio), and a court reporter will be transcribing
the meeting. Please announce yourself before you speak.

Zoom microphones are muted by the host to eliminate background noise. You will need
to unmute your microphone when called on to speak. For both in-person and on-line
participants please speak directly into the microphone to ensure everyone can hear.

We encourage you to turn on your cameras so we can better engage with you.

Please feel free to use the Zoom chat to provide input and ask questions throughout the
meeting.

If you would like to speak, please use the "Raise Hand" button at the bottom of the Zoom
screen.

Wireless microphones will be passed to those speakers attending in person.
M SoCalGas
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AGENDA: PHASE ONE STUDY FEEDBACK

Arrival and Continental Breakfast: 8:30-
9:00am

SoCalGas Safety Message, Welcome and
Agenda Review: 9:00-9:15am

Plan for Applicable Safety Requirements:
9:15-9:25am

Member Discussion: 9:25-9:55am

Workforce Planning & TrainingEvaluation:
9:55-10:05am

Member Discussion: 10:05-10:35am

Preliminary Routing/Configuration Analysis:

10:35-10:45am
Member Discussion: 10:45-11:15am

Demand Study: 11:15-11:25am
Member Discussion:11:25-11:55am

Lunch/On-Site Tour - [H2] Innovation
Experience: 11:55-12:55pm

Production Planning & Assessment:
12:55-1:05pm

Member Discussion: 1:05-1:35pm
Break: 1:35-1:45pm

High-Level Economic Analysis & Cost
Effectiveness: 1:45-1:55pm

Member Discussion: 1:55-2:25pm
Debrief/Wrap-Up and Thank You: 2:25-

2:30
M SoCalGas.



SOCALGAS SAFETY MESSAGE

A

Ty

ANGELES
LINK
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EDITH MORENO

Regulatory Strategy & Policy
Manager




SOCALGAS WELCOME AND OPENING REMARKS

A

Ty

ANGELES
LINK

NEIL NAVIN
Chief Clean Fuels Officer
SoCalGas




PLAN FOR APPLICABLE SAFETY REQUIREMENTS SCOPE DISCUSSION

A

A
ANGELES
LINK
AMY KITSON KATRINA REGAN at
Angeles Link Director Engineering & Technology
Engineering & Technology Development Manager

M SoCalGas.




PLAN FOR APPLICABLE SAFETY REQUIREMENTS SCOPE DISCUSSION

SoCalGas seeks to evaluate Safety Considerations
safety considerations and
develop plans for applicable

safety requirements for Specifications, Standards, and
Angeles Link, which will Protocols

consist of a safety

assessment with the

following features: Employee, Contractor, System, and

Public Safety




PLAN FOR APPLICABLE SAFETY REQUIREMENTS SCOPE DISCUSSION

Description of Work
Hydrogen Public Awareness Plans

Hydrogen safety training and operator qualifications

Key safety risks & potential mitigations

Employee

Key safety codes
Physical & chemical properties of hydrogen
Leak Detection: specifications, standards & protocols

Operations & maintenance considerations

10



A MEMBER DISCUSSION: PLAN FOR APPLICABLE
R o SAFETY REQUIREMENTS

LINK

* Please announce your name and speak directly into the
microphone

e Be concise and focus on discussion topics

* Verbal comments are not the only way to provide input,

feel free to type a chat
 We are accepting input after this meeting if we run short

on time or you think of things later

11



WORKFORCE PLANNING & TRAINING EVALUATION SCOPE DISCUSSION

Assessment & strategic evaluation of current workforce & internal training standards
compared to future workforce classification & training needed to build, transfer, and
transition workforce to maintain & operate the proposed Angeles Link clean
renewable hydrogen transportation infrastructure system.

2 gy & [N

e

Job creation — direct

& indirect — during Operator Identification of Identification of
design, gualification applicable Federal & updates to internal
development, and assessment State