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PACIFIC GAS AND ELECTRIC COMPANY 1 
PG&E’S HYDROGEN BLENDING DEMONSTRATION PROJECT  2 

REBUTTAL TESTIMONY  3 

A. Purpose 4 

The purpose of my rebuttal testimony on behalf of Pacific Gas and Electric 5 

Company (PG&E or the Company) is to address concerns raised regarding 6 

PG&E’s proposed Hydrogen Blending Demonstration Project and affirm that the 7 

pilot is compliant, well-designed, prudent, safe, and equitable.  The project 8 

aligns with California’s regulatory framework, including the Public Utilities Code 9 

and Decision (D.) 22-12-057, while also responding to state energy and climate 10 

goals.  It is structured to fill critical knowledge gaps not covered in the existing 11 

Hydrogen Blending Impact Report and Hydrogen Blending Compendium Report 12 

and contributes valuable data to utility operators and policymakers.  The pilot’s 13 

design incorporates rigorous safety protocols, cost transparency, and community 14 

engagement, ensuring that the project is not only technically sound, but also 15 

socially-responsible.  Through this testimony, I demonstrate that PG&E’s pilot is 16 

a necessary and thoughtful step toward evaluating hydrogen blending as a 17 

potential decarbonization strategy leveraging California’s gas infrastructure. 18 

B. Pilot Conforms to Regulatory Requirements 19 

PG&E’s proposed pilot aligns with key regulatory and policy frameworks 20 

governing hydrogen blending activities in California.  Specifically, it addresses 21 

compliance with the Public Utilities Code and D.22-12-057, while also noting 22 

certain stakeholder requests that extend beyond the scope of that decision.  In 23 

addition, the pilot’s design and objectives are aligned with California’s broader 24 

energy and climate goals, ensuring it contributes meaningfully to the state of 25 

California’s long-term decarbonization strategy and clean energy transition. 26 

1. Compliance With Public Utilities Code 27 

The California Public Utilities Code does not presently contain 28 

provisions specific to hydrogen blending within the natural gas infrastructure, 29 

nor does it include a framework analogous to Division 1, Part 1, Chapter 3, 30 

Article 10, Sections 650–651, which pertains to biomethane procurement. 31 

While Division 1, Part 1, Chapter 4.5 of the California Public Utilities 32 

Code focuses on natural gas pipeline safety, our project will, at a minimum, 33 
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adhere to the existing standards and processes for natural gas pipelines that 1 

comply with these regulations.  Building on this foundation, we will tailor the 2 

design, construction, operation, and maintenance practices to accommodate 3 

hydrogen blends.  Where applicable, we will incorporate hydrogen-specific 4 

standards—such as American Society of Mechanical Engineers 5 

(ASME) B31.12:  Hydrogen Piping and Pipelines—to ensure safe and 6 

effective implementation. 7 

The Utility Consumers’ Action Network (UCAN) raises concerns 8 

regarding code compliance, stating that the hydrogen blending pilot projects 9 

“conflict with statutory requirements.”1  PG&E provides clarification in the 10 

table below to address these concerns. 11 

 
1 See Prepared Direct Testimony of Tyson Siegele on Behalf of UCAN in 

Application (A.) 22-09-006, August 29, 2025, p. 37-38. 
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TABLE 1 
PG&E PILOT ALIGNMENT WITH PUBLIC UTILITIES CODE 

Line 
No. 

Public 
Utilities Code 

Category Code Excerpt PG&E Clarification 

1 Health and 
Safety  

§38562.2(c)(1):  “It is the policy of the state 
to... [a]chieve net zero greenhouse gas 
emissions as soon as possible[.]” 

Hydrogen blending supports California’s 
decarbonization goals by enabling 
lower-carbon fuels within existing 
infrastructure.  It also helps advance net-zero 
targets by encouraging investment in 
renewable energy and clean renewable 
hydrogen through a scalable offtake solution. 

2 Reasonablen
ess 

§ 451:  “All charges demanded or received by 
any public utility, or by any two or more public 
utilities, for any product or commodity 
furnished or to be furnished or any service 
rendered or to be rendered shall be just and 
reasonable…” 

PG&E’s pilot is designed to be cost-effective 
and provide valuable data to inform future 
decisions, consistent with the requirement for 
reasonable rates and services. 

3 Affordability § 739(d)(2):  “…electricity and gas services 
are necessities, for which a low affordable 
rate is desirable…” 

§ 747:  “It is the intent of the Legislature that 
the commission reduce rates for electricity 
and natural gas to the lowest amount 
possible.” 

PG&E’s pilot is structured to minimize cost 
impacts to ratepayers while exploring 
long-term affordability of hydrogen as a 
decarbonization strategy. 

4 Optimal 
Renewable 
Procurement 

§ 382(b):  “(a) Identify a diverse and balanced 
portfolio of resources needed to ensure a 
reliable electricity supply that provides optimal 
integration of renewable energy in a 
cost-effective manner.  The portfolio shall rely 
upon zero carbon emitting resources to the 
maximum extent reasonable…” 

Hydrogen blending complements renewable 
energy integration by enabling seasonal 
storage and flexible use of excess renewable 
generation. 

5 Research 
Standards 

§ 740.1:  “The commission shall consider the 
following guidelines in evaluating the 
research, development, and demonstration 
programs proposed by electrical and gas 
corporations: (a) Projects should offer a 
reasonable probability of providing benefits to 
ratepayers.  (b) Expenditures on projects 
which have a low probability for success 
should be minimized…” 

PG&E’s pilot is designed to generate 
high-quality, actionable data on hydrogen 
blending in the high-pressure gas 
transmission system.  The focus is on 
addressing key knowledge gaps and 
supporting informed, data-driven decisions 
about the future of hydrogen in California’s 
natural gas system.  The project aligns with 
research guidelines by emphasizing practical 
insights over predetermined conclusions. 
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2. Compliance With D.22-12-057 1 

PG&E’s pilot project is consistent with all the directed courses of action 2 

specified in Decision 22-12-057.  Chapter 5, Section V of PG&E’s testimony 3 

outlines in detail how each course of action is addressed with a 4 

comprehensive summary.2 5 

The Public Advocates Office at the California Public Utilities 6 

Commission (Cal Advocates) states that, “PG&E’s transmission pilot goes 7 

beyond the scope of D.22-12-057” because the “proposed project is part of 8 

a much larger Research Development & Demonstration (RD&D) facility.”3  9 

PG&E would like to clarify that its proposed RD&D facility is not separate 10 

and apart from the pilot.  The pilot is the RD&D facility as a whole, which 11 

consists of four main parts:  (1) the Full-Scale Online Testing Facility in the 12 

form of a transmission test loop with testing areas attached, (2) a gas control 13 

center facility, (3) a classroom, and (4) a storage warehouse.  There is not a 14 

separate, standalone RD&D facility.  These four components are both 15 

reasonable and necessary to the pilot. 16 

Cal Advocates suggests that the proposed small building intended for 17 

classroom use is unnecessary since it will be used only for education.4  18 

However, this space is a key component of our stakeholder engagement 19 

strategy.  As an initial matter, PG&E believes it is important from a safety 20 

perspective that there be at least a small indoor place onsite that can 21 

accommodate employees and visitors for meetings.  The room is intended to 22 

serve as a centralized location for hosting visitors during facility tours, 23 

providing mandatory safety briefings, distributing personal protective 24 

equipment, and facilitating post-tour discussions.  Centralizing these 25 

activities helps ensure controlled site access and consistent communication 26 

with all visitors.  In addition, the classroom may be used to deliver targeted 27 

training sessions for utility personnel, further enhancing its value as a 28 

multi-functional space.  To optimize resources, this building may be 29 

 
2 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 25-34. 
3 See Prepared Direct Testimony of Kaj Peterson and Tom Gariffo on Behalf of 

Cal Advocates in A.22-09-006, August 29, 2025, p. 5. 
4 See Prepared Direct Testimony of Kaj Peterson on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 4-6. 
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co-located with the on-site gas control center, though final siting decisions 1 

will be made during the next phase of engineering design. 2 

In addition, Cal Advocates has expressed concerns about the 3 

cost-effectiveness of including a “minimum 1-mile length hydrogen pipeline 4 

as part of the main test loop.”5  As clarified in Chapter 5 of PG&E’s 5 

testimony, this reference specifically pertains to the piggable steel segment 6 

of the pipeline.6  This minimum length is critical for enabling meaningful 7 

in-line inspection (ILI) operations.  A shorter segment would limit tool run 8 

time to a scale of seconds, preventing the collection of reliable data on 9 

internal pipe conditions.  The 1-mile length is designed to replicate standard 10 

ILI procedures used on transmission pipelines, ensuring the test loop 11 

produces representative and actionable results.  Finally, we note that 12 

D.22-12-057 does not prescribe a specific pipeline length for pilot projects, 13 

allowing PG&E the flexibility to design a test loop that meets both technical 14 

and operational objectives. 15 

3. Responses to Critiques That Exceed the Scope of D.22-12-057 16 

Several stakeholders have raised arguments that exceed the scope of 17 

the proceeding, including macro-level decarbonization policy arguments, 18 

scientific baseline, lifecycle analysis, hydrogen sourcing, and underground 19 

gas storage.  PG&E acknowledges these perspectives and offers 20 

clarification on why the issues raised fall outside the scope of D.22-12-057.  21 

Where applicable, PG&E also outlines actions already underway that align 22 

with the decision or address related concerns through parallel efforts and 23 

ongoing research. 24 

 
5 Ibid. at 4-4. 
6 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 13. 



       

-6- 

a. Macro-Level Decarbonization Policy Arguments 1 

The intervenors make comments about macro-level decarbonization 2 

considerations that are outside the scope of this proceeding.7  Nearly 3 

three years ago, on December 19, 2022, the California Public Utilities 4 

Commission (CPUC or Commission) concluded in D.22-12-057 that the: 5 

Commission should direct the Joint Utilities to file a joint application 6 
for testing of hydrogen blended into natural gas at concentrations 7 
above the existing trigger level in increasing increments from 0.1 to 8 
five and five to twenty percent.8 9 

The CPUC cited a University of California (UC) Riverside Study that 10 

found that: 11 

…hydrogen blending can be an important decarbonization strategy 12 
for the energy and transportation sectors.9 13 

The CPUC proceeded to order that the joint application must satisfy 14 

12 requirements.10  The requirements did not include that the utilities 15 

must establish or otherwise demonstrate that hydrogen blending would 16 

be a viable long-term decarbonization pathway.  Nor did the decision 17 

suggest that the CPUC intended to revisit that question in such 18 

application.  PG&E is not aware of any of the intervening parties having 19 

filed a motion for rehearing or a petition to modify D.22-12-057. 20 

Accordingly, PG&E did not expect to address such macro-level 21 

arguments in this proceeding and does not believe it should be required 22 

to demonstrate the viability of hydrogen blending as a long-term 23 

decarbonization strategy in this proceeding, particularly within the 24 

relatively short timeline provided for rebuttal testimony.  Some 25 

 
7 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 4:13-23, p. 38:13-20; See Prepared Direct Testimony 
of Tyson Siegele on Behalf of UCAN in A.22-09-006, August 29, 2025, p. 9 (Figure 3), 
p. 20 (Figure 7), p. 42 (Section 10); See Prepared Direct Testimony of Tom Gariffo on 
Behalf of Cal Advocates in A.22-09-006, August 29, 2025, p. 4:12-17; See Prepared 
Direct Testimony of Michael Colvin on Behalf of Environment Defense Fund (EDF) in 
A.22-09-006, August 29, 2025, p. 11:14-23. 

8 D.22-12-057, Conclusion of Law 4. 
9 Commission Decision and State Study:  See D.22-12-057 (Dec. 15, 2022) at Findings of 

Fact ¶17, p. 56; UC Riverside, “Hydrogen Blending Impacts Study” (July 2022) at p. 4-5. 
10 D.22-12-057, Ordering Paragraph (OP) 7. 
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intervenors appear to have couched these macro-level policy arguments 1 

within Scoping Issue No. 1.c, which reads “Does each pilot align with 2 

broader state energy and climate goals?  If so, how?”  PG&E 3 

understood this scoping issue to ask about state and climate policies at 4 

the pilot level—not at the macro-decarbonization level.  PG&E’s pilot 5 

does align with state and climate policies at the pilot level.  6 

For example, PG&E’s pilot aligns with the California Air Resources 7 

Board (CARB) 2022 Scoping plan that calls for: 8 

Renewable hydrogen blended in fossil gas pipeline at 7% energy 9 
(~20% by volume), ramping up between 2030 and 2040.11 10 

It also aligns with Senate Bill (SB) 1075 (Skinner, 2022), which 11 

requires the CARB, in collaboration with the California Energy 12 

Commission (CEC), CPUC, and the California Workforce Development 13 

Board, to produce a comprehensive report on hydrogen that will: 14 

…cover the development, deployment, and use of hydrogen across 15 
all sectors as a key part of achieving the State’s climate, air quality, 16 
and energy goals.12 17 

In CARB’s presentation during the technical workshop, blending in 18 

pipelines is specifically mentioned as part of California’s climate plan.13 19 

Findings from PG&E’s project can play an important role in shaping 20 

future policy decisions.  First, it may support the development of safety 21 

standards by providing real-world data that can inform appropriate 22 

safety codes and regulatory updates for hydrogen injection into natural 23 

gas pipelines.  Second, the project’s results can help assess the 24 

feasibility of scaling hydrogen blending across various regions and 25 

infrastructure types.  This, in turn, enables policymakers to better 26 

evaluate the technical and economic trade-offs of hydrogen integration 27 

and make informed investment decisions that accelerate the deployment 28 

 
11 CARB, 2022 Scoping Plan for Achieving Carbon Neutrality (adopted Nov. 2022) at 

p. 78.  Available at:  https://ww2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf. 
12 SB 1075 Report: Hydrogen Development, Deployment, and Use | California Air 

Resources Board https://ww2.arb.ca.gov/our-work/programs/sb-1075-hydrogen. 
13 SB 1075 Technical Analysis Workshop, February 25, 2025, p. 6, 

https://ww2.arb.ca.gov/sites/default/files/2025-02/sb-1075-workshop-022525-presentati
on-carb.pdf. 

https://ww2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf
file:///C:/Users/v1ak/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/XX8H5D8I/SB%201075%20Report:%20Hydrogen%20Development,%20Deployment,%20and%20Use%20|%20California%20Air%20Resources%20Board
file:///C:/Users/v1ak/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/XX8H5D8I/SB%201075%20Report:%20Hydrogen%20Development,%20Deployment,%20and%20Use%20|%20California%20Air%20Resources%20Board
https://ww2.arb.ca.gov/our-work/programs/sb-1075-hydrogen
https://ww2.arb.ca.gov/sites/default/files/2025-02/sb-1075-workshop-022525-presentation-carb.pdf
https://ww2.arb.ca.gov/sites/default/files/2025-02/sb-1075-workshop-022525-presentation-carb.pdf
https://ww2.arb.ca.gov/sites/default/files/2025-02/sb-1075-workshop-022525-presentation-carb.pdf
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of decarbonization solutions.  Finally, the insights gained will help lay the 1 

foundation for a statewide hydrogen blending standard—potentially 2 

serving as a model for other states pursuing similar clean energy 3 

transitions. 4 

Arguments that are not specific to the pilot projects—but broad 5 

arguments over decarbonization policy, such as comparisons of 6 

hydrogen blending against other decarbonization methods in selective 7 

literature—were understood by PG&E to be outside of the scope of this 8 

proceeding.  As a result, PG&E does not address such macro level 9 

arguments in this testimony.  PG&E intends to object to evidence of 10 

such issues at the appropriate time. 11 

b. Scientific Baseline 12 

Wild Tree Foundation notes that PG&E’s use of the term “control” 13 

refers to engineering and operational oversight, but does not reflect the 14 

scientific definition of a control—a baseline system for comparison.  15 

They suggest that a parallel pipeline with 100% natural gas would 16 

provide a more rigorous basis for evaluating the effects of hydrogen 17 

blending.14 18 

PG&E acknowledges the importance of scientific rigor and 19 

comparison.  In this case, the “control” is the decades of operational 20 

data from our existing natural gas transmission system, which has been 21 

transporting 100% natural gas under a wide range of conditions.  The 22 

purpose of the demonstration facility is to generate new real-world data 23 

on hydrogen-natural gas blends, building on that well-established 24 

baseline. 25 

c. Lifecycle Analysis 26 

The Environmental Defense Fund (EDF) expresses concern: 27 

…that the demonstration project proposals do not accurately 28 
consider how hydrogen emissions can have a warming impact.15 29 

 
14 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 6. 
15 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 8. 
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Similarly, Cal Advocates notes that: 1 

[P]er the Commission’s definition in D.22-05-017, hydrogen used in 2 
a pilot must undergo lifecycle analysis to qualify as clean renewable 3 
hydrogen… 4 

and that: 5 

PG&E will not be conducting a lifecycle analysis of hydrogen 6 
blending’s impact on GHG emissions as part of this project.16 7 

The hydrogen that PG&E plans to procure from Northern California 8 

Power Agency (NCPA) would not technically meet the clean renewable 9 

hydrogen definition under D.22-12-057.  The pilot is not intended to 10 

evaluate lifecycle emissions directly.  Instead, it builds upon foundational 11 

work from the HyBlend initiative, which is conducting a Life Cycle 12 

Assessment and emissions analysis.  PG&E’s pilot is aligned with 13 

D.22-12-057, focusing on the prevention and reliable detection of 14 

leakage—a critical factor in minimizing hydrogen’s potential warming 15 

impact. 16 

As noted in the Hydrogen Blending Compendium Report, more 17 

research is needed to understand and quantify the climate impacts of 18 

hydrogen leakage, particularly its secondary global warming potential.  19 

While existing models assume aggressive leak rates that exceed those 20 

typically observed in gas pipelines, demonstration projects like PG&E’s 21 

can provide valuable real-world data to refine those assumptions.  By 22 

measuring leakage rates under controlled conditions, the pilot may 23 

contribute to improving climate modeling and informing future policy.  24 

Moreover, given the relatively small volumes of hydrogen used in such 25 

demonstration projects, any potential climate impact from leakage from 26 

PG&E’s pilot is expected to be negligible.17  27 

 
16 See Prepared Direct Testimony of Tom Gariffo on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 4-9. 
17 See Attachment A – Notice of Filing of Joint Utilities’ Hydrogen Blending Compendium 

Report, Investor-Owned Utilities (IOU) Chapter Summaries, Chapter 5, AtchA-39. 
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d. Clean Renewable Hydrogen 1 

Cal Advocates,18 Wild Tree Foundation,19 and Sierra Club20 note 2 

that the pilot projects should meet the requirement to use clean 3 

renewable hydrogen as defined in D.22-12-057.  As set forth in the Joint 4 

Reply of Southern California Gas Company (SoCalGas), San Diego Gas 5 

& Electric Company (SDG&E), PG&E, and Southwest Gas Corporation 6 

(SWGas) to Responses and Protests to Joint Amended Application to 7 

Establish Hydrogen Blending Demonstration Projects, and in the Joint 8 

Opposition of SoCalGas, SDG&E, PG&E, and SWGas to Joint Motion to 9 

Dismiss, PG&E did not, and does not, believe that this is a requirement 10 

for its pilot under D.22-12-057. 11 

Sierra Club further notes that by not using clean renewable 12 

hydrogen, “the pilots risk increasing greenhouse gas emissions.”21  13 

While PG&E maintains that its pilot is not required to use clean 14 

renewable hydrogen under D.22-12-057, PG&E and NCPA are mindful 15 

of the method of production and associated impacts.  NCPA plans to 16 

use reclaimed water from the City of Lodi’s nearby wastewater treatment 17 

plant to minimize environmental impact and is exploring options to 18 

power the hydrogen production process using carbon-free energy 19 

resources. 20 

Given these differing views on hydrogen sourcing and definitions, 21 

PG&E suggests a more outcome-focused approach that emphasizes 22 

carbon intensity.  UCAN states that, “California alone cannot create 23 

enough green hydrogen demand to reduce costs.”22  PG&E suggests 24 

that California prioritize hydrogen’s carbon intensity—the actual 25 

emissions associated with its production and use—over simplistic labels 26 

 
18 See Prepared Direct Testimony of Matthew Taul on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 1-9. 
19 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 9. 
20 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 54-55. 
21 Ibid. at 56-57. 
22 See Prepared Direct Testimony of Tyson Siegele on Behalf of UCAN in A.22-09-006, 

August 29, 2025, p. 33-34. 
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like “green” or “clean” to more effectively meet its climate goals.  By 1 

focusing on carbon intensity scores, hydrogen’s true environmental 2 

impact can be better assessed regardless of production method, 3 

whether from biomass, natural gas with carbon capture, or renewables.  4 

California has high potential to produce renewable hydrogen from 5 
water electrolysis and biomass.  This is due to both the state’s high 6 
solar energy potential as well as abundance of annual biomass 7 
waste from farms and forests that is otherwise typically burned in 8 
piles or left to decompose, releasing carbon and air pollution.23 9 

This approach aligns with California’s broader decarbonization 10 

strategy, which targets hard-to-electrify sectors like industry and heavy 11 

transport.  A carbon intensity framework ensures that hydrogen 12 

deployment is both flexible and accountable, helping the state maximize 13 

climate benefits while ensuring transparency and environmental 14 

integrity. 15 

e. Underground Gas Storage 16 

Sierra Club raises concerns that hydrogen blending may be more 17 

costly in California due to safety risks associated with storing hydrogen 18 

in underground reservoirs, which could require extensive study and 19 

infrastructure upgrades before use.24  Per D.22-12-057, OP 7b, 20 

underground hydrogen storage is explicitly out of scope for the current 21 

pilot projects.  That said, it is important to recognize that underground 22 

gas storage plays a critical role in enabling seasonal energy storage and 23 

enhancing California’s energy resiliency.  While not part of this pilot, 24 

understanding the impacts of hydrogen on underground gas storage is 25 

an important parallel effort.  The CEC is currently funding a project (CEC 26 

GFO-23-503) that is evaluating these impacts through modeling and 27 

 
23 Conservation Strategy Group.  (2023, September 14).  How clean hydrogen can enable 

California’s climate goals.  Conservation Strategy Group.  
https://www.csgcalifornia.com/blog/how-clean-hydrogen-can-enable-californias-climate-
goals/. 

24 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 
A.22-09-006, August 29, 2025, p. 17-19. 

https://www.csgcalifornia.com/blog/how-clean-hydrogen-can-enable-californias-climate-goals/
https://www.csgcalifornia.com/blog/how-clean-hydrogen-can-enable-californias-climate-goals/
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experimental studies, with an anticipated next phase focused on a field 1 

pilot involving live hydrogen blending in a reservoir.25 2 

C. PG&E’s Pilot Is Useful and Well Designed 3 

PG&E’s pilot is both useful and well designed to address key uncertainties 4 

surrounding hydrogen blending.  In contrast to the statement by UCAN that, 5 

“neither the pilots nor their potential findings are useful because hydrogen 6 

blending is not useful.”26  PG&E’s approach demonstrates the value of 7 

real-world data and field-based investigation.  The assertion that hydrogen 8 

blending is “not useful” does not account for the real-world data these pilots are 9 

intended to generate.  PG&E’s pilot specifically targets unknowns—such as 10 

material compatibility, operational safety, and long-term performance—under 11 

realistic transmission system conditions. 12 

The pilot’s usefulness lies in its ability to produce high-quality, actionable 13 

data that fills critical knowledge gaps not covered in the Hydrogen Blending 14 

Impact Report and Hydrogen Blending Compendium Report.  This data will 15 

support utility operators and state policymakers by informing the development of 16 

safety standards, regulatory updates, and appropriate codes for hydrogen 17 

injection into natural gas pipelines.  Moreover, the pilot’s design aligns with UC 18 

Riverside’s recommendations in the Hydrogen Blending Impact Report, which 19 

identifies such testing as a key activity needed to advance toward safe and 20 

effective hydrogen implementation. 21 

In addition to its technical value, the pilot’s timing and focus on transmission 22 

infrastructure offer strategic benefits that complement, rather than depend on, 23 

distribution-level outcomes.  Cal Advocates suggests to “postpone [the] 24 

transmission pilot until after distribution pilots,” stating that “if the other joint 25 

application pilots conclude that hydrogen blending in natural gas distribution 26 

infrastructure is unsafe, the results of PG&E’s project will be moot.”27  PG&E 27 

 
25 CEC.  (2024).  GFO-23-503 – Feasibility of Underground Hydrogen Storage in 

California.  Energy Research and Development Division.  Retrieved 
from https://www.energy.ca.gov/solicitations/2024-04/gfo-23-503-feasibility-undergroun
d-hydrogen-storage-california. 

26 See Prepared Direct Testimony of Tyson Siegele on Behalf of UCAN in A.22-09-006, 
August 29, 2025, p. 43. 

27 See Prepared Direct Testimony of Kaj Peterson on Behalf of Cal Advocates in 
A.22-09-006, August 29, 2025, p. 4-8. 

https://www.energy.ca.gov/solicitations/2024-04/gfo-23-503-feasibility-underground-hydrogen-storage-california
https://www.energy.ca.gov/solicitations/2024-04/gfo-23-503-feasibility-underground-hydrogen-storage-california
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respectfully disagrees.  The transmission-focused hydrogen pilot remains a 1 

reasonable investment regardless of distribution-level outcomes, as it addresses 2 

fundamentally different technical and operational questions critical to California’s 3 

clean energy transition.  Our project specifically examines high-pressure pipeline 4 

behavior with hydrogen blends, where different material science behaviors 5 

dominate compared to distribution systems.  If it is determined to be safe to 6 

inject hydrogen into the gas transmission system, this could enable 7 

interconnection opportunities between renewable hydrogen production clusters 8 

and backbone energy infrastructure, as well as bulk transport scenarios that 9 

support industrial decarbonization without requiring distribution network 10 

modifications.  Even if distribution blending proves challenging, 11 

transmission-level hydrogen could still enable important pathways for 12 

hard-to-electrify sectors.  This strategic differentiation makes PG&E’s 13 

transmission project complementary rather than irrelevant, allowing California to 14 

gather complete data across the full spectrum of potential hydrogen 15 

performance in gas infrastructure. 16 

Additionally, the EDF acknowledges that the “most hard-to-decarbonize 17 

customers are directly connected to the transmission level,” but also notes that 18 

the “transmission system is not isolated from the distribution system.”28  19 

Historically, PG&E’s transmission system was not designed to selectively deliver 20 

natural gas to hard-to-electrify customers while preventing downstream flow into 21 

the distribution network.  However, a system assessment, informed by PG&E’s 22 

pilot, could be conducted to evaluate what modifications might be needed to 23 

enable this functionality. 24 

Looking ahead, if the gas distribution system is eventually phased out, the 25 

transmission system would remain a critical asset for serving hard-to-electrify 26 

customers.  In this scenario, transmission infrastructure would be the most 27 

practical and efficient means of delivering energy to these customers compared 28 

to alternative transportation methods. 29 

 
28 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 15. 
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1. PG&E’s Pilot Project Addresses Knowledge Gaps Not Covered in the 1 

Hydrogen Blending Impact Report and Hydrogen Blending 2 

Compendium Report 3 

PG&E’s pilot project is designed to address critical knowledge gaps not 4 

covered in the Hydrogen Blending Impact Report and Hydrogen Blending 5 

Compendium Report, particularly in the context of transmission-level 6 

hydrogen blending.  Wild Tree Foundation states that: 7 

PG&E claims they do not intend to duplicate other global work, but their 8 
testimony cites six examples of testing hydrogen in pipelines in other 9 
countries.29 10 

However, the six cited examples of high-pressure transmission 11 

hydrogen blending projects are distinct from PG&E’s proposed pilot project.  12 

As described in Chapter 5, Section II.a. Global Perspective, PG&E’s 13 

“proposed demonstration project fills a major gap in North America’s efforts 14 

to support blending of hydrogen at transmission pressures.”30  Furthermore, 15 

the project is designed to make a “meaningful contribution…of 10 years or 16 

more offering continuous learning and knowledge sharing,”31 whereas the 17 

European projects referenced are generally much shorter in duration. 18 

PG&E provides a status update to those six projects in the table below.  19 

These projects remain distinct from PG&E’s pilot project. 20 

 
29 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 5. 
30 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 3. 
31 Ibid. at 4. 
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TABLE 2 
SUMMARY OF HIGH-PRESSURE TRANSMISSION HYDROGEN BLENDING PROJECTS FROM 

PG&E CHAPTER 5 TESTIMONY 
(UPDATED SEPTEMBER 2025) 

Line 
No. Project Name 

Project 
Location Project Summary (March 2024) Status as of September 2025 

1 MosaHYc(a) Germany, 
France, 
Belgium 

Retrofitted gas pipelines 
(70 kilometer (km)) for 100% 
hydrogen (H2).  Project will 
transport 20,000 m3/hr.   

Submission of application in Dec. 
2024.  Planned commissioning in 
2028.(b) 

Project is specific to 100% hydrogen 
and not blending. 

2 FenHyx(c) France Project aims to reproduce 
features of gas networks for 
studying impacts of H2 blends 
and 100% hydrogen in new test 
facilities. 

There is no publicly-available update 
on this project.  

Project is specific to pipeline assets in 
France. 

3 Jupiter 
1000(d) 

France 1 megawatt electrical power to 
gas (green hydrogen and 
methane utilizing captured 
carbon dioxide (CO2) with 
methanation).  Project trials to 
be completed in 2023. 

Power-to-gas trials ended in 2024.  
‘Call for Expressions of Interest’ for 
new uses and collaborations at the 
facility was open from April-June 
2025.(e) 

Project focus is on methanation, using 
hydrogen and CO2 to create methane. 

4 HyNTS 
Future-Grid(f) 

United 
Kingdom 

Hydrogen-enriched natural gas 
blending trials in isolated system 
with decommissioned assets 
over 7-month period, at 2%, 20% 
and 100% hydrogen ending in 
2024.   

“The 100% testing was conducted 
successfully and no significant 
observations were observed with 
100% natural gas and any of the 
blends of hydrogen.”  Each blend (2%, 
5%, 20% and 100% H2) was tested for 
four weeks.(g) 

Project duration is significantly shorter 
and focused on assets specific to the 
United Kingdom (UK) pipeline. 

5 Snam 
Conturs(h) 

Italy 10% hydrogen blend supplied to 
two customers.  Testing 
completed in 2019. 

No change, testing was completed in 
2019. 

Data limited to the pipelines delivering 
the blend to the customers. 
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TABLE 2 
SUMMARY OF HIGH-PRESSURE TRANSMISSION HYDROGEN BLENDING PROJECTS FROM 

PG&E CHAPTER 5 TESTIMONY 
(UPDATED SEPTEMBER 2025) 

(CONTINUED) 

Line 
No. 

Project 
Name 

Project 
Location 

Project Summary (March 2024) Status as of September 2025 

6 H21(i) UK 100% hydrogen testing on isolated 
portion of existing system.  
Short-term trials (several months) to 
validate operation and maintenance 
activities. 

There is no publicly-available update on 
this project.  

Project is specific to 100% hydrogen 
and not blending. 

_______________ 

Note: Ibid. at 4. 
(a) Entso.  (n.d.).  https://www.entsog.eu/mosahyc-mosel-saar-hydrogen-conversion (accessed Jan. 17, 2024). 
(b) NATRA Groupe.  (n.d.).  MOSAHYC: Hydrogen transport project.  

https://www.natrangroupe.com/en/our-energy-transition/hydrogen-transport/mosahyc (accessed 
September 15, 2025). 

(c) Entsog.  (n.d.).  https://www.entsog.eu/fenhyx (accessed Jan. 17, 2024). 
(d) Jupiter 1000.  (n.d.).  First Industrial Demonstrator of Power to Gas in France.  

https://www.jupiter1000.eu/english (accessed Jan. 17, 2024). 
(e) Jupiter 1000.  (n.d.).  Jupiter 1000: A demonstrator for hydrogen and Power-to-Gas.  

https://www.jupiter1000.eu/english (accessed September 15, 2025) 
(f) National Gas, Future Grid.  https://www.nationalgas.com/future-energy/futuregrid (accessed Jan. 17, 2024). 
(g) National Gas.  (2024, July).  FutureGrid Phase 1 Closure Report.  

https://www.nationalgas.com/sites/default/files/documents/FutureGrid%20Phase%201%20Closure%20Repo
rt%20July%202024.pdf (p. 13) 

(h) Baker Hughes, Snam and Baker Hughes Successfully Complete First Trial for the Use of Hydrogen as Fuel 
in a Gas Compression Station (Dec. 6, 2022).  
https://www.bakerhughes.com/company/news/snam-and-baker-hughes-successfully-complete-first-trial-use-
hydrogen-fuel-gas#:%7E:text=In%202019%2C%20Snam%20was%20the%20first%20in%20Europe,at%20t
he%20Baker%20Hughes%20plant%20in%20Florence%2C%20Italy (accessed Jan. 16, 2024). 

(i) H21.  (n.d.).  Pioneering a UK hydrogen network.  Led by Northern Gas Networks.  https://h21.green/ 
(accessed Jan. 17, 2024). 
 

https://www.entsog.eu/mosahyc-mosel-saar-hydrogen-conversion
https://www.natrangroupe.com/en/our-energy-transition/hydrogen-transport/mosahyc
https://www.entsog.eu/fenhyx
https://www.jupiter1000.eu/english
https://www.jupiter1000.eu/english
https://www.nationalgas.com/future-energy/futuregrid
https://www.nationalgas.com/sites/default/files/documents/FutureGrid%20Phase%201%20Closure%20Report%20July%202024.pdf
https://www.nationalgas.com/sites/default/files/documents/FutureGrid%20Phase%201%20Closure%20Report%20July%202024.pdf
https://www.bakerhughes.com/company/news/snam-and-baker-hughes-successfully-complete-first-trial-use-hydrogen-fuel-gas#:%7E:text=In%202019%2C%20Snam%20was%20the%20first%20in%20Europe,at%20the%20Baker%20Hughes%20plant%20in%20Florence%2C%20Italy
https://www.bakerhughes.com/company/news/snam-and-baker-hughes-successfully-complete-first-trial-use-hydrogen-fuel-gas#:%7E:text=In%202019%2C%20Snam%20was%20the%20first%20in%20Europe,at%20the%20Baker%20Hughes%20plant%20in%20Florence%2C%20Italy
https://www.bakerhughes.com/company/news/snam-and-baker-hughes-successfully-complete-first-trial-use-hydrogen-fuel-gas#:%7E:text=In%202019%2C%20Snam%20was%20the%20first%20in%20Europe,at%20the%20Baker%20Hughes%20plant%20in%20Florence%2C%20Italy
https://h21.green/
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Cal Advocates notes that: 1 

…thus far in the proceeding there has been no opportunity for the joint 2 
utilities to update the Commission as to whether any of the projects and 3 
pilots in the Compendium Report have resulted in some parts of the 4 
proposed pilots being rendered duplicative.32 5 

PG&E acknowledges this concern and provides the following status 6 

update on the gas transmission-related projects listed in the Hydrogen 7 

Blending Compendium Report.  These projects remain distinct from PG&E’s 8 

pilot project.  9 

 
32 See Prepared Direct Testimony of Matthew Taul on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 3-6. 
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In addition to addressing global gaps, PG&E’s pilot also prioritizes 1 

material representativeness in hydrogen testing.  Wild Tree Foundation 2 

states that: 3 

PG&E claims that injection into apparently new steel components in 4 
their test facility would prove safety for injection in their existing 5 
transmission pipelines.33 6 

A similar misunderstanding is reflected in comments from the Small 7 

Business Utility Advocates (SBUA), who state that “PG&E’s project will use 8 

all new pipes.”34 9 

To clarify, PG&E’s testimony in Chapter 5, Section III. Project 10 

Description, explains that PG&E’s pilot will incorporate vintage pipe, fittings, 11 

valves, regulators, meters, and other components that are representative of 12 

its existing transmission system.  This understanding is supported by 13 

Cal Advocates, which notes in their testimony that: 14 

PG&E offers the only pilot that is choosing to test more representative 15 
pipeline materials.  PG&E intends to use ‘new and vintage’ equipment 16 
and pipe, later clarifying that it will source this vintage from its existing, 17 
aging pipe somewhere from within its service territory.35 18 

PG&E’s project addresses “chemical issues inside pipeline” as raised by 19 

the Wild Tree Foundation,36 along with mechanical and operational 20 

considerations.  Within the transmission equipment long-term trials test 21 

area, the facility is designed to include the capability to introduce a liquid 22 

slug upstream of a test filter.  This setup enables the evaluation of how 23 

hydrogen blending alters fluid hydraulic properties, and how those changes 24 

affect liquid entrainment and the performance of standard natural gas filters 25 

that protect downstream equipment such as compressors. 26 

Additionally, the blending and odorant injection skid is planned to test 27 

various blending configurations and assess gas quality parameters, 28 

 
33 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 6. 
34 See Prepared Direct Testimony of Ariel Strauss on Behalf of SBUA in A.22-09-006, 

August 29, 2025, p. 4. 
35 See Prepared Direct Testimony of Matthew Tsaul on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 3-4. 
36 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 16. 
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including odorant levels and potential interactions between odorants and 1 

hydrogen.  These tests are critical to understanding how hydrogen may 2 

influence existing odorization practices and how to achieve uniform mixing—3 

an issue raised by Sierra Club, which states that: 4 

[H]ydrogen blending could not likely reduce systemwide emissions by 5 
6.3%...because the challenge of delivering a non-uniform gas mixture 6 
could prevent the utilities from achieving a 20% hydrogen blend 7 
systemwide.37 8 

While initial hydrogen injection may not immediately result in a uniform 9 

20% hydrogen blend system-wide, we anticipate that as hydrogen blending 10 

becomes commercially-deployed, a consistent supply will enable utilities to 11 

reach this level of system uniformity over time.  At each injection point, 12 

blending configurations—such as specialized blending equipment or multiple 13 

injection locations—can facilitate uniform mixing before hydrogen enters the 14 

gas system. 15 

Regarding Wild Tree Foundation’s comment on “biofilms,”38 PG&E 16 

notes that any natural gas injected into the system must comply with the 17 

strict gas quality standards outlined in Gas Rule 21.39  Similarly, any 18 

Renewable Natural Gas must meet the requirements of Gas Rule 29, which 19 

includes a provision that “Renewable Gas must be commercially free of 20 

bacteria which cause corrosion, also referred to as biologicals.”40  Based on 21 

these requirements, the formation of biofilms is not anticipated to be an 22 

issue in the context of hydrogen-natural gas blending within the pilot project. 23 

PG&E’s pilot project intends to address concerns raised in the Hydrogen 24 

Blending Impact Report and Hydrogen Blending Compendium Report by 25 

 
37 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 21. 
38 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 16. 
39 PG&E.  Gas Rule 21:  Transportation of gas.  

https://www.pge.com/tariffs/assets/pdf/tariffbook/GAS_RULES_21.pdf  
40 PG&E.  Gas Rule 29:  Renewable gas interconnections to utility’s pipeline system 

(Sheet 31).  
https://www.pge.com/content/dam/pge/docs/about/doing-business-with-pge/gas-rules-2
9.pdf. 

https://www.pge.com/tariffs/assets/pdf/tariffbook/GAS_RULES_21.pdf
https://www.pge.com/content/dam/pge/docs/about/doing-business-with-pge/gas-rules-29.pdf
https://www.pge.com/content/dam/pge/docs/about/doing-business-with-pge/gas-rules-29.pdf
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targeting specific knowledge gaps that remain unresolved.  As Sierra Club 1 

noted: 2 

UC Riverside’s report identified several potential impacts of hydrogen 3 
blends that would warrant further investigation before the Commission 4 
authorizes hydrogen blending at any scale in customers’ homes and 5 
businesses.41 6 

PG&E shares this concern and has intentionally designed its pilot to 7 

explore these unresolved issues, providing data and insights that go beyond 8 

the scope of the existing reports, as detailed in the following paragraphs. 9 

The Hydrogen Blending Impact Report by UC Riverside recognized that: 10 

[A]s there are knowledge gaps in several areas, including those that 11 
cannot be addressed through modeling or laboratory scale experimental 12 
work, it is critical to conduct real world demonstration of hydrogen 13 
blending under safe and controlled conditions.42 14 

It recommends that the utilities: 15 

…conduct demonstration of hydrogen blending in a section of the 16 
infrastructure that is isolated or is custom-built to include the commonly 17 
present materials, vintages, facilities, and equipment of the generic 18 
California natural gas infrastructure with appropriate maintenance, 19 
monitoring and safety protocols over extended periods.43 20 

The report noted: 21 

[S]uch demonstration projects will allow critical knowledge gaps to be 22 
filled, including the effect of parameters such as weather induced 23 
temperature changes, pressure cycling, length of exposure, effect of 24 
natural gas components and contaminants, and potential mitigation 25 
techniques.44 26 

Successful evaluation of hydrogen blending percentages upwards of 5% 27 

proposed in the Joint Utilities’ Projects fill a significant portion of the 28 

knowledge gaps surrounding materials and impacts at 5 to 20% blending 29 

percentages. 30 

 
41 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 49. 
42 UC Riverside, Hydrogen Blending Impacts Study (July 2022) at 4; available at:  

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF.  
43 Ibid. 
44 Ibid. at 5. 

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF
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The specific knowledge gaps addressed by PG&E’s pilot project—1 

aligned with the 16 recommendations outlined in the Hydrogen Blending 2 

Impacts Report to close existing knowledge gaps on hydrogen blending in 3 

natural gas pipelines—are summarized at a high level in the table below. 4 

TABLE 4 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING IMPACTS REPORT 

Line 
No. 

Hydrogen Blending Impacts Report PG&E’s Pilot Project 

Recommendations to Close 
Knowledge Gaps(a) Knowledge Gaps Addressed 

How Findings Will 
Complement Research 

1 Conduct research to address 
knowledge gaps in specific leak 
mechanisms through joints, 
threads, cracks, and pinhole 
defects to accurately predict the 
leak flow rates with gas blends with 
varying concentration of hydrogen.   

Continuous site monitoring and 
leak detection trials to detect and 
measure leakage [Ch 5, p. 33-34].   

Provides real-world 
leakage data from 
operational pipeline 
systems to validate or 
challenge assumptions 
derived from computer 
modeling and 
laboratory-scale 
research. 

2 Conduct research to address 
knowledge gaps in hydrogen 
diffusion and embrittlement 
processes in metals, alloys, and 
other materials used in the natural 
gas infrastructure. 

Material integrity and 
performance in an operational 
environment to be evaluated for 
ILI tools, welded high strength 
fittings and sleeves, live welding 
and repair, carbon steel pipe and 
coating, transmission equipment 
long term trials (runs of existing 
valves, pressure regulators and 
meters), and compression 
equipment.  [Ch 5, p. 21] Sections 
of redundant pipe runs, each 
composed of various vintage pipe 
materials, to be decommissioned 
at different time intervals for 
in-depth laboratory analysis.  
[Ch 5, p. 22] 

Provides real-world 
data on material 
integrity and 
performance to validate 
or refine results from 
laboratory-scale testing. 

3 Study elastomers in the 
form-factors in which they are used 
and under the real operational 
conditions to investigate the 
long-term performance and to 
generate the data needed for 
developing appropriate system 
management strategies. 

Transmission equipment 
long-term trials test area to 
monitor for leaks at equipment 
joints, closures, and seals due to 
potential degradation of elastomer 
materials in hydrogen. 

Provides real-world 
data on elastomer 
material integrity to 
validate or refine results 
from laboratory-scale 
testing. 
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TABLE 4 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING IMPACTS REPORT 
(CONTINUED) 

Line 
No. 

Hydrogen Blending Impacts Report PG&E’s Pilot Project 

Recommendations to Close 
Knowledge Gaps(a) Knowledge Gaps Addressed 

How Findings Will 
Complement Research 

4 Evaluate the impact of hydrogen on 
polyethylene pipes to further 
substantiate if the performance 
reduction observed in injection 
molded pressure vessels manifests 
in pipes, and to what extent it does, 
as a way to guide the revision of 
applicable performance standards. 

Polyethylene pipes are not used 
in the gas transmission system.  
Carbon steel materials are 
utilized.  The focus is on 
understanding impacts to existing 
vintage carbon steel materials. 

Polyethylene pipes are 
not used in the gas 
transmission system.  
Carbon steel materials 
are utilized.  The focus 
is on understanding 
impacts to existing 
vintage carbon steel 
materials. 

5 Research the impact on metallic 
pipes and components under 
pressure, stress, and hydrogen 
concentrations that are of interest 
but are lacking experimental results 
that can be used in established Fit 
For Service assessment 
calculations to determine 
appropriate operating pressure and 
factors of safety. 

Material integrity and performance 
in an operational environment to 
be evaluated for ILI tools, welded 
high strength fittings and sleeves, 
live welding and repair, carbon 
steel pipe and coating, 
transmission equipment long term 
trials (runs of existing valves, 
pressure regulators and meters), 
and compression equipment.  
[Ch 5, p. 21] Sections of 
redundant pipe runs, each 
composed of various vintage pipe 
materials, to be decommissioned 
at different time intervals for 
in-depth laboratory analysis.  
[Ch 5, p. 22] 

Provides missing 
real-world data to 
inform Fit For Service 
assessment 
calculations. 

6 Conduct an in-depth 
electrochemical charging study to 
develop a systematic methodology 
for electrochemical charging to be 
used as a more effective alternative 
method to pressurized gaseous 
hydrogen charging. 

This recommendation is for 
laboratory-scale experiments.  Not 
applicable to a real-world 
demonstration project. 

This recommendation is 
for laboratory-scale 
experiments.  Not 
applicable to a 
real-world 
demonstration project. 

7 Establish a relationship between 
gaseous and electrochemical 
charging to enable higher fidelity 
simulations of exposure to different 
hydrogen concentration blends. 

This recommendation is for 
laboratory-scale experiments.  Not 
applicable to a real-world 
demonstration project. 

This recommendation is 
for laboratory-scale 
experiments.  Not 
applicable to a 
real-world 
demonstration project. 

8 Evaluate blending technologies and 
strategies to ensure uniform 
blending and gas compositions 
throughout the system 

Blending skid to trial different 
blending injection design options 
and test the blended gas quality.  
[Ch 5, p. 21] 

Provides real-world 
data to identify the most 
effective blending 
injection techniques 
and to validate or refine 
findings from modeling 
and laboratory-scale 
testing. 
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TABLE 4 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING IMPACTS REPORT 
(CONTINUED) 

Line 
No. 

Hydrogen Blending Impacts Report PG&E’s Pilot Project 

Recommendations to Close 
Knowledge Gaps(a) Knowledge Gaps Addressed 

How Findings Will 
Complement Research 

9 Evaluate strategies and 
technologies (ex.: coatings to 
mitigate hydrogen diffusion, 
propane blending to meet Wobbe 
index requirements, etc.) and 
eliminate or mitigate the impacts of 
hydrogen on safety and 
performance of materials and 
components. 

Material integrity and performance 
to be evaluated in a real-world 
operational environment. 

Before evaluating 
strategies and 
technologies for 
prevention or mitigation, 
a thorough 
understanding of how 
material integrity and 
system performance 
are affected in a 
real-world operational 
environment is 
essential. 

10 Conduct case-by-case studies of 
key components, equipment and 
facilities to determine the 
appropriate blend percentage 
suitable to mitigate operational 
risks, public safety, durability and 
integrity of the network and prevent 
negative impacts to appliances. 

No case-by-case studies.  
Instead, the purpose of the project 
is to capture vintage materials 
representative of those found in 
the existing natural gas system, 
as incorporated into the full-scale 
test facility.   

Case-by-case studies 
should follow the pilot 
project, using real-world 
data to determine 
appropriate blend 
percentages and 
identify necessary 
preventative and 
mitigative measures. 

11 Perform an in-depth study of leak 
detection, odorization, gas build-up, 
dispersion dynamics, and safety 
zones to account for changes in 
flammability, ignition, and 
explosivity to identify potential 
impacts on the integrity, durability, 
and safety at various hydrogen 
blending percentages. 

Continuous site monitoring and 
leak detection trials to detect and 
measure leakage [Ch 5, 
pp. 33-34].  The currently used 
odorants, tert-Butyl mercaptan 
(TBM) and Tetrahydrothiophene 
(THT), will be tested, with the 
potential to evaluate new 
non-sulfur-based odorants [Ch 5, 
p. 21] 

Dispersion trials to be conducted 
in a test loop vent area. 

Provides real-world 
data on the 
performance of leak 
detection, hydrogen 
detection and odorants 
to validate or refine 
results from 
laboratory-scale testing.  

Validates dispersion 
models for safety and 
operational risk 
management. 

12 Conduct experimental and modeling 
work and analysis to develop 
strategies to mitigate or avoid 
known hydrogen impacts including 
underground storage facilities other 
than salt caverns, end use 
equipment with specific restrictions, 
etc. 

Not applicable.  PG&E’s pilot 
project complies with OP 7b in 
D.22-12-057 and is an offline 
facility that is completely separate 
from natural gas storage areas. 

Not applicable.  PG&E’s 
pilot project complies 
with OP 7b in 
D.22-12-057 and is an 
offline facility that is 
completely separate 
from natural gas 
storage areas. 
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TABLE 4 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING IMPACTS REPORT 
(CONTINUED) 

Line 
No. 

Hydrogen Blending Impacts Report PG&E’s Pilot Project 

Recommendations to Close 
Knowledge Gaps(a) Knowledge Gaps Addressed 

How Findings Will 
Complement Research 

13 Evaluate strategies that can 
accelerate hydrogen use and 
blending into the natural gas 
infrastructure including above 
ground storage, distributed 
production and use with the ability 
to connect to the pipeline, and 
integration with the electric grid. 

Not applicable.  Outside the 
scope of the requirements 
outlined in D.22-12-057. 

Not applicable.  Outside 
the scope of the 
requirements outlined in 
D.22-12-057. 

14 Update existing inspection, leak 
detection, maintenance and repair 
procedures to mitigate the potential 
risk factors due to hydrogen’s 
broader flammability range, low 
ignition energy, and high flame 
velocity.   

Inspection, leak detection, 
maintenance, and repair 
procedures to be evaluated and 
refined throughout the pilot 
project. 

Procedures developed 
and validated during the 
pilot will support 
updates to applicable 
Company standards, 
facilitating their 
implementation across 
the wider natural gas 
infrastructure. 

15 Evaluate impacts on gas 
compression, quality, metering 
accuracy and integrity using 
experimental and modeling 
analysis.   

The compressor built into the test 
loop will be selected as a 
hydrogen-ready unit up to the 
proposed long term blending 
composition, but provision is to be 
made to allow for future testing 
and research with existing natural 
gas compression technology.  
Connection points will be included 
to allow alternate compressors 
and technologies to be connected 
and tested on the test loop. [Ch 5, 
p. 21] 

The transmission equipment 
long-term trials test area to 
evaluate typical transmission 
pipeline equipment (e.g., filters, 
meters, regulators, and gas 
analyzers) in long term hydrogen 
blended service. 

Provides real-world 
data on hydraulic 
behavior and 
equipment integrity to 
validate and refine 
experimental and 
computational models. 
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TABLE 4 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING IMPACTS REPORT 
(CONTINUED) 

Line 
No. 

Hydrogen Blending Impacts Report PG&E’s Pilot Project 

Recommendations to Close 
Knowledge Gaps(a) Knowledge Gaps Addressed 

How Findings Will 
Complement Research 

16 Review and adopt work by other 
international stakeholders to the 
extent that is practical and relevant 
based on historical and ongoing 
hydrogen use in gas production, 
storage, transmission, distribution, 
and end-use systems. 

Pilot project partners GHD and 
Rosen Group—both 
internationally-recognized firms—
bring global expertise and 
connections to ongoing 
international hydrogen blending 
efforts, helping to inform the 
project’s design and operational 
strategies.  In addition, PG&E 
intends to engage with the 
American Institute of Chemical 
Engineers (AlChE) Center for 
Hydrogen Safety (CHS) for input 
on the safe handling and use of 
hydrogen in the project.  AlChE is 
a global non-profit dedicated to 
promoting hydrogen safety best 
practices worldwide.(b) 

The pilot project will 
draw on data from 
international hydrogen 
blending efforts to 
prevent duplication of 
testing and to guide the 
development of safety 
protocols. 

_______________ 

(a) Ibid. at 113-114. 
(b) AlChE.  (2025).  Center for Hydrogen Safety (CHS).  https://www.aiche.org/chs. 

 

The Hydrogen Blending Compendium Report has confirmed the: 1 

…need for demonstration projects that can simulate the conditions and 2 
environments of California’s natural gas infrastructure as knowledge 3 
gaps exist, especially under the real-world environments that systems 4 
operate under.45 5 

The specific knowledge gaps addressed by PG&E’s pilot project—6 

organized by chapter of the Hydrogen Blending Compendium Report—are 7 

summarized at a high level in the table below. 8 

 
45 See Attachment A – Notice of Filing of Joint Utilities’ Hydrogen Blending Compendium 

Report, Hydrogen Blending with Natural gas Literature Review – Prepared by 
UC Riverside, AtchA-59 

https://www.aiche.org/chs
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TABLE 5 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING COMPENDIUM REPORT 

H2 Blending 
Compendium Report: 

Literature Review 
Chapter Key Takeaways(a) 

PG&E’S Pilot Project 

Knowledge Gaps 
Addressed 

How Findings Will 
Complement 

Research 

CH 1 Impact on 
materials, 
pipeline 
network 
components 
and 
associated 
safety and 
performance 
thresholds 

Hydrogen blends up to 20% can 
be compatible with existing 
pipeline components at 
distribution pressures, but 
demonstration projects are 
needed to verify localized 
operational parameters (e.g., 
metering, compression) and the 
impact on steels at higher 
pressures. 

Material integrity and 
performance in an 
operational 
environment to be 
evaluated for ILI tools, 
welded high strength 
fittings and sleeves, 
live welding and 
repair, carbon steel 
pipe and coating, 
transmission 
equipment long term 
trials (runs of existing 
valves, pressure 
regulators and 
meters), and 
compression 
equipment.  [Ch 5, 
p. 21] Sections of 
redundant pipe runs, 
each composed of 
various vintage pipe 
materials, to be 
decommissioned at 
different time intervals 
for in-depth laboratory 
analysis.  [Ch 5, p. 22] 

Provides real-world 
data on material 
integrity and 
performance to 
validate or refine 
results from 
laboratory-scale 
testing. 

CH 2 Leakage rates 
of methane 
and hydrogen 
blends 

Data from both experimental and 
demonstration projects shows no 
observed increase in leaks due 
to the introduction of hydrogen 
blends ranging from 0-20% in 
natural gas pipelines systems.   

Continuous site 
monitoring and leak 
detection trials to 
detect and measure 
leakage [Ch 5, 
pp. 33-34].   

Provides real-world 
leakage data from 
operational pipeline 
systems to validate or 
challenge assumptions 
derived from computer 
modeling and 
laboratory-scale 
research. 
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TABLE 5 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING COMPENDIUM REPORT 
(CONTINUED) 

H2 Blending 
Compendium Report: 

Literature Review 
Chapter Key Takeaways(a) 

PG&E’S Pilot Project 

Knowledge Gaps 
Addressed 

How Findings Will 
Complement 

Research 

CH 3 Hydrogen 
permeation 
through 
polymeric 
materials and 
mitigation 
strategies 

This review lacks new data on 
hydrogen blend permeation, but 
UC Riverside’s 2022 Hydrogen 
Impacts study showed that while 
permeation increases, it remains 
much lower than leakage rates 
and is not a safety concern. 

Not applicable to the 
gas transmission 
system that is focused 
on understanding 
impacts to existing 
vintage carbon steel 
materials, as it does 
not use polymeric pipe 
materials. 

Not applicable to the 
gas transmission 
system that is focused 
on understanding 
impacts to existing 
vintage carbon steel 
materials, as it does 
not use polymeric pipe 
materials. 

CH 4 Impact of 
hydrogen 
blending on 
heating value 
and end-use 
equipment 

Recent experimental studies and 
demonstrations have shown that 
residential and commercial 
equipment can safely operate 
with hydrogen blends up to 20%, 
while larger commercial, 
industrial equipment, and power 
plants may require modifications 
and should be evaluated on a 
case-by-case basis. 

PG&E’s test loop is 
isolated and not 
connected to any end 
use equipment.  Our 
partner, NCPA, plans 
on testing their gas 
turbine separately with 
hydrogen blends.  
[Ch 5, p. 9] 

PG&E’s test loop is 
isolated and not 
connected to any end 
use equipment. 

CH 5 Hydrogen loss 
due to leakage 
and potential 
climate and 
health impacts 

More real-world data should be 
collected and interpreted to 
understand leakage rates of 
hydrogen and natural gas blends 
in pipelines.   

Continuous site 
monitoring and leak 
detection trials to 
detect and measure 
leakage [Ch 5, 
pp. 33-34].   

Provides real-world 
leakage data from 
operational pipeline 
systems to inform 
mitigation measures.  
The data may also 
inform future climate 
modeling studies that 
currently rely on 
assumed values. 

CH 6 Hydrogen leak 
detection, 
monitoring, 
and control 

This review emphasizes the 
need for demonstration projects 
to replicate California’s natural 
gas infrastructure conditions, as 
further research is needed for 
leak detection, control, and 
mitigation in real-world 
scenarios. 

Natural gas leak 
detection and 
hydrogen detection 
sensors equipment to 
be tested during the 
project.  The currently 
used odorants, TBM 
and THT, will be 
tested, with the 
potential to evaluate 
new non-sulfur-based 
odorants [Ch 5, p. 21] 

Provides real-world 
data on the 
performance of leak 
detection, hydrogen 
detection and odorants 
to validate or refine 
results from 
laboratory-scale 
testing. 
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TABLE 5 
KNOWLEDGE GAPS ADDRESSED BY PG&E’S PILOT PROJECT IN ALIGNMENT WITH THE 

HYDROGEN BLENDING COMPENDIUM REPORT 
(CONTINUED) 

H2 Blending 
Compendium Report: 

Literature Review 
Chapter Key Takeaways(a) 

PG&E’S Pilot Project 

Knowledge Gaps 
Addressed 

How Findings Will 
Complement 

Research 

CH 7 Impacts on 
natural gas 
storage fields 

Research on storing blended 
hydrogen in depleted gas 
reservoirs is still in its early 
stages.  Most studies have 
focused on pure hydrogen 
storage, utilizing computer 
modeling and laboratory 
experiments.  To bridge 
operational knowledge gaps, 
further evaluation is essential to 
replicate the conditions and 
environments of California’s 
depleted gas reservoirs. 

Not applicable.  
PG&E’s pilot project 
complies with OP 7b in 
D.22-12-057 and is an 
offline facility that is 
completely separate 
from natural gas 
storage areas. 

Not applicable.  
PG&E’s pilot project 
complies with OP 7b in 
D.22-12-057 and is an 
offline facility that is 
completely separate 
from natural gas 
storage areas. 

_______________ 

(a) See Attachment A – Notice of Filing of Joint Utilities’ Hydrogen Blending Compendium Report, IOU 
Chapter Summaries, AtchA-23 – AtchA-45. 

 

2. Contribution of Additional Knowledge From PG&E’s Pilot to Utility 1 

Operators  2 

PG&E’s hydrogen blending pilot project is designed to generate critical 3 

real-world data that can inform future decisions about decarbonizing 4 

California’s energy infrastructure.  UCAN states that: 5 

[H]ydrogen blending negatively impacts ratepayers by misallocating 6 
resources, incentivizing sub-optimal infrastructure construction, wasting 7 
renewable energy, and increasing ratepayer costs.46 8 

PG&E acknowledges these concerns and agrees that cost-effectiveness 9 

and responsible investment are essential.  However, the pilot is already 10 

structured to address UCAN’s claims by producing real-world evidence.  11 

Without such data, policy and infrastructure choices risk being based on 12 

assumptions rather than facts.  The project’s outcomes will help determine 13 

whether hydrogen blending is a viable and cost-effective decarbonization 14 

 
46 See Prepared Direct Testimony of Tyson Siegele on Behalf of UCAN in A.22-09-006, 

August 29, 2025, p. 41. 
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strategy, ensuring that future investments are guided by data, rather than 1 

speculation. 2 

The pilot will enable a knowledge-based fitness-for-service assessment 3 

for compatibility with hydrogen blends up to 20% and potentially higher to 4 

accommodate future blending into a nearby power plant or other future 5 

research needs.  The project will be carried out over many years to enable 6 

critical maintenance and in-service construction cadences and practices to 7 

be validated over a longer duration than what is currently available from 8 

other projects.  In addition, the project may enable workforce transition to 9 

support transporting cleaner molecules in existing infrastructure to support 10 

California’s climate goals while maintaining jobs in California.  Training 11 

sessions can be held on-site to transfer this knowledge to PG&E and the 12 

utility workforce, helping to promote required expertise should hydrogen 13 

blending and injection be widely deployed in California.  14 

As further evidence that PG&E’s pilot is designed to collect useful data, 15 

PG&E’s concept for the pilot was informed by its participation in Pipeline 16 

Research Council International’s (PRCI)47 Hydrogen State of the Art 17 

(SOTA), Gap Analysis, and Future Project Roadmap.  The overall goal of 18 

the study was: 19 

…to develop a concrete path forward to define the necessary projects 20 
that need to be completed for companies to safely and reliably inject 21 
hydrogen into their pipelines at certain blend levels. 22 

The study was broken down into four main tasks as follows:  23 

(1) Mapping of worldwide projects and references, (2) State-of-the-art 24 

analysis, (3) Gap analysis, and (4) Recommendations for research and 25 

development (R&D) topics.  The analysis focused around eight technical 26 

subjects including:  (1) Integrity, (2) Safety, (3) Network and End-Use 27 

Equipment, (4), Metering & Gas Quality, (5) Network Management and 28 

Compression, (6) Inspection and Maintenance, (7) Hydrogen-Natural Gas 29 

Separation, and (8) Underground Gas Storage.48 30 

 
47 PRCI is a global collaborative research organization focused on the energy pipeline 

industry.  Its membership includes companies from various regions such as the 
United States, Canada, Europe, Saudi Arabia, Asia, and Australia. 

48 PRCI Emerging fuels – Hydrogen | SOTA, Gap Analysis, Future Project Roadmap, 
Catalog No. PR-720-20603-R01, October 2020. 
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PRCI emphasized the importance of the project by stating in a letter of 1 

support:   2 

The project’s design and anticipated outcomes will provide critical data 3 
and insights, facilitating a better understanding of hydrogen’s role in 4 
decarbonizing the energy sector.  PRCI values such contributions to the 5 
collective knowledge base, which benefit not only our members but also 6 
the broader industry and society.49 7 

3. Project Success:  Definition, Measurement & Reporting 8 

Wild Tree Foundation recommends that the Joint Utilities’ pilot projects 9 

“provide standards to measure success or failure of trials.”50  PG&E defines 10 

the success of the project by its ability to generate high-quality, actionable 11 

data that fills critical knowledge gaps and informs the potential for hydrogen 12 

blending in California’s natural gas transmission system.  Rather than 13 

aiming to reach a predetermined conclusion about safety or feasibility, the 14 

project is focused on collecting the operational evidence needed to support 15 

sound, data-driven decisions in the future.  Success can be measured by 16 

the quality of the data collected on system performance, material 17 

compatibility, and operational impacts with hydrogen blends up to 20% and 18 

real-world operating environments.  While the pilot is currently focused on 19 

blends up to 20%, there is a possibility to test higher concentrations to 20 

accommodate future blending into a nearby power plant or other future 21 

research needs.  The project also aims to generate insights into the 22 

conditions under which hydrogen can be transported and what infrastructure 23 

modifications may be necessary. 24 

While the EDF suggested that: 25 

[T]here is an upper limit in how much hydrogen could ever be blended 26 
into the gas pipeline system.51 27 

PG&E’s pilot is designed to help define what that limit might be.  At 28 

present, the upper threshold is not well understood, and as EDF also noted, 29 

“the value in gaining some knowledge is a motivator for doing a 30 

 
49 See Attachment B - Letters of Support, AtchB-1. 
50 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 4. 
51 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 11. 
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demonstration project.”52  This acknowledgment reinforces the importance 1 

of real-world testing to inform future decisions.  Ultimately, the value of this 2 

project lies in its contribution to the development of a potential statewide 3 

hydrogen blending standard and its support for broader decarbonization 4 

strategies.  5 

4. Problem Approach, Project Site, and Experimental Design  6 

The EDF states that the “projects located in Lodi and Orange Cove lie 7 

within disadvantaged communities…” and “contends that it is unreasonable 8 

to create additional environmental harm in these communities by moving 9 

forward with these demonstration projects.”53  PG&E acknowledges the 10 

importance of minimizing environmental impacts and carefully considered 11 

location and design in developing its hydrogen blending pilot. 12 

PG&E conducted a thorough evaluation process to develop an optimal 13 

design for our hydrogen blending pilot.  Due to the nature of our gas 14 

transmission system, it is not feasible to create an isolated system for such 15 

testing from existing operational assets.  This constraint led us to consider 16 

two primary options:  (1) phased small-scale field testing targeting specific 17 

asset types, and (2) a large-scale, purpose-built facility capable of 18 

representing a broad range of pipeline materials and equipment in a single, 19 

integrated demonstration.  After careful consideration, the first option was 20 

set aside due to its limited scope and cost inefficiencies. 21 

Through coordination with fellow California utilities, we aligned our 22 

efforts to avoid duplication—with SoCalGas, SDG&E, and SWGas leading 23 

distribution system research while PG&E focuses specifically on 24 

transmission infrastructure.  Our final design features an innovative main 25 

test loop with dedicated branches for safely evaluating vintage assets.  This 26 

compact yet comprehensive configuration allows us to efficiently test a 27 

representative range of materials from across our transmission network. 28 

The location near NCPA Lodi Energy Center presents opportunities for 29 

potential future hydrogen integration, as the facility’s gas turbine is capable 30 

of accommodating up to a 45% hydrogen blend.  Additionally, NCPA’s 31 

 
52 Ibid. 
53 Ibid. p. 9. 
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planned nearby hydrogen production may help enable a reliable fuel supply.  1 

The 130 acres of agricultural land offer both safety benefits—being naturally 2 

isolated from populated areas—and ample space for the demonstration 3 

facility.  The project also has the support of the City of Lodi as the 4 

landowner.  The project is not expected to significantly increase or decrease 5 

greenhouse gas (GHG) emissions in the local area, as it intends to use a 6 

small fraction of hydrogen planned to be produced by NCPA, less than 1 7 

mile from PG&E’s project location and far from any residential areas.  If 8 

PG&E were required to transport hydrogen from a further distance, we do 9 

not anticipate that such transportation would materially impact air quality or 10 

GHG emissions in the area. 11 

Concerns have been raised about PG&E’s pilot project’s testing 12 

approach and the level of demand for its RD&D facility.  SBUA states that 13 

“PG&E has not explained how this testing would be superior to lab testing 14 

nor that there is demand for this testing.”54  This statement ignores the 15 

findings in D.22-12-057 that determined that real world demonstrations 16 

should occur, and PG&E addresses the first point in its Chapter 5 testimony, 17 

stating that laboratory: 18 

…analytical data has limitations and is only a piece of the puzzle due to 19 
its small scale and inability to replicate operational variations…capable 20 
of testing only a couple of feet of pipe (or a small handful of equipment 21 
simultaneously)…in a static and relatively stable environment.  This is 22 
why field pilots and demonstrations (on miles of pipe and equipment 23 
simultaneously) are needed to provide us with crucial operational data 24 
from real-life environments with variations in:  25 
(1) temperature…(2) pressure fluctuations…(3) volume 26 
fluctuations…and (4) true gas quality representations.55 27 

In response to the concern about demand, PG&E’s testimony and public 28 

statements show strong interest from a wide range of stakeholders.  The 29 

RD&D facility is designed as an open-access testing ground and 30 

knowledge-sharing platform.  PG&E has already partnered with 31 

organizations such as the NCPA, the City of Lodi, Siemens Energy, GHD 32 

Inc., and UC Riverside to conduct testing and research on hydrogen 33 

 
54 See Prepared Direct Testimony of Ariel Strauss on Behalf of SBUA in A.22-09-006, 

August 29, 2025, p. 4. 
55 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 1-2. 
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blending.  These collaborations reflect a clear and active demand for access 1 

to the facility. 2 

Further reinforcing this demand, PG&E has received formal letters of 3 

support from a diverse group of stakeholders, including the International 4 

Brotherhood of Electrical Workers, UC Riverside, Electric Power Research 5 

Institute, City of Lodi, NCPA, PRCI, and ROSEN Group.  These letters of 6 

support are compiled and attached at the end of this testimony as 7 

Attachment B.  These endorsements underscore the facility’s value as a 8 

shared resource for advancing hydrogen safety, reliability, and integration 9 

into existing infrastructure. 10 

Importantly, while the facility is designed to support broader research 11 

and collaboration, the primary beneficiaries are California gas ratepayers.  12 

The RD&D facility will be used to validate hydrogen blending within the 13 

infrastructure that currently serves them—potentially enabling cleaner fuel 14 

delivery, extending the life of existing assets, and supporting California’s 15 

decarbonization goals.  16 

Together, these partnerships and endorsements demonstrate that 17 

PG&E’s RD&D facility is needed by a diverse set of stakeholders, while 18 

remaining focused on delivering long-term benefits to gas customers. 19 

Overall, these thoughtful decisions allow PG&E to focus on the unique 20 

needs of the transmission system while maintaining safety, cost efficiency, 21 

and alignment with broader hydrogen research initiatives across California 22 

and the nation.  The site selection and facility design reflect PG&E’s 23 

commitment to minimizing community impacts while advancing critical 24 

research needed to inform safe and equitable hydrogen blending practices. 25 

5. Transition From Pilot Project to Full Implementation  26 

The EDF is unclear how the pilot projects can be “scaled up in the way 27 

that a traditional demonstration project could happen”56 and “facilitate a 28 

gradual transition to pure hydrogen.”57 29 

 
56 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 11. 
57 Ibid. at 9. 
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For the first point, if the pilot project is successful, moving to full 1 

implementation would require a phased approach grounded in the findings 2 

of the CPUC’s Hydrogen Blending Impact Report, Hydrogen Blending 3 

Compendium Report and the proposed pilots.  The first step would be a 4 

comprehensive evaluation of the pilots’ data to assess system performance, 5 

safety, material compatibility, and operational impacts under real-world 6 

hydrogen blending conditions.  This data would then inform the development 7 

of a statewide hydrogen injection standard. 8 

Based on data from the literature and ongoing research and 9 

demonstration efforts, UC Riverside proposed a 3-year timeline in the 10 

Commission’s Hydrogen Blending Impact Report to carry out key next 11 

steps—beginning with real-world hydrogen blending demonstrations and 12 

culminating in the development of a statewide hydrogen injection 13 

standard.58  14 

FIGURE 1 
THREE YEAR TIMELINE PROPOSED TO COMPLETE THESE ACTIVITIES AND 

THE ADOPT A HYDROGEN BLENDING STANDARD 

 

 
_______________ 

Note: Ibid. 

 
58 UC Riverside, Hydrogen Blending Impacts Study (July 2022) at 114-116; available at:  

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF. 

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF
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To support the safe and effective implementation of hydrogen blending 1 

in California’s natural gas infrastructure, the UC Riverside study 2 

recommends a phased approach beginning with real-world demonstration 3 

projects using 5-20% hydrogen in isolated or custom-built pipeline sections 4 

that reflect typical system materials and conditions.  These demonstrations, 5 

combined with laboratory-scale research focused on blends up to and 6 

beyond 50%, aim to fill critical knowledge gaps related to material 7 

performance, environmental factors, and operational impacts. 8 

A comprehensive inventory of infrastructure components should be 9 

developed to identify vulnerabilities and inform mitigation strategies.  10 

Cross-sector working groups should be established to create a hydrogen 11 

blending blueprint, including timelines, standards, policies, and cost 12 

assessments.  In parallel, utilities, manufacturers, and regulators should 13 

update technical specifications and procedures, while also planning for 14 

areas where blending may not be feasible in the near term.  Broad 15 

stakeholder engagement—including communities, industry, academia, and 16 

the public—is essential to address concerns, build consensus, and support 17 

workforce training and education.59 18 

PG&E would follow our 13 Safety Management System Elements to 19 

guide the actions PG&E specifically takes.  These elements are: 20 

1) Leadership Commitment and Engagement; 21 

2) Communications and Stakeholder Engagement; 22 

3) Risk Management; 23 

4) Strategy, Objectives and Planning; 24 

5) Operational Control; 25 

6) Training and Competence; 26 

7) Emergency Preparedness and Response; 27 

8) Incident Reporting, Investigation and Corrective Action; 28 

9) Contracted Services and Purchased Goods; 29 

10) Management of Change; 30 

11) Information, Documentation and Records Management; 31 

 
59 UC Riverside, Hydrogen Blending Impacts Study (July 2022) at 114-116; available at:  

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF. 

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF
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12) Performance Evaluation and Improvement; and 1 

13) Assurance. 2 

Examples of activities within these elements may include, but are not 3 

limited to: 4 

• System-wide assessment of PG&E’s gas system to determine which 5 

pipeline segments can be used as-is, which need modifications, and 6 

which would need to be replaced or left out of scope for blending.  A 7 

system-wide assessment may be able to occur within the 10-year 8 

demonstration period, in parallel with data being collected over time. 9 

• Following a system-wide assessment, a plan can be developed on how 10 

and when to implement modifications or replacements, with the critical 11 

path defined, along with people and financial resources, go/no-go stage 12 

gates.  13 

• Incorporate the findings of the impact of hydrogen blends in the gas 14 

system into the risk modeling for gas operations. 15 

• Develop a roadmap and execute updates to standards, procedures, 16 

operator qualifications, training, Gas Emergency Response Plan 17 

(GERP), and programs (e.g., preventative maintenance, integrity 18 

management, leak management, etc.) based on findings and results of 19 

the pilot to adopt a hydrogen injection standard.  20 

• Conduct customer outreach and engagement to inform customers of the 21 

change in the gas composition and advise them to consider potential 22 

impacts to their equipment and appliances. 23 

• Engage in a regulatory process to create a tariff for the hydrogen 24 

injection standard and other requirements that are mandated as a result 25 

of the pilot projects. 26 

• Develop a hydrogen producer guide for explaining the standardized 27 

process to inject hydrogen into the gas system, including gas system 28 

planning analysis similar to the current renewable gas interconnection 29 

standardized process. 30 

• Determine impacts and propose changes to gas rates, British Thermal 31 

Unit (BTU) billing areas, etc. 32 

• Request cost recovery and develop a revenue requirement to conduct 33 

the work outlined above in a regulatory proceeding (existing or new). 34 
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With regards to the transition to pure hydrogen, PG&E envisions a 1 

phased approach.  Over time, as infrastructure is upgraded or replaced, 2 

select pipelines may be transitioned to carry 100% hydrogen.  The timeline 3 

for such transitions would depend on several factors, including technical 4 

readiness, safety validation, and economic viability.  This gradual shift would 5 

allow for continued evaluation of system performance and community 6 

impacts, while minimizing disruption and ensuring safety.  The current 20% 7 

hydrogen blend serves as a critical stepping stone for understanding how 8 

existing systems respond to hydrogen and identifying where full conversion 9 

may be feasible.  PG&E maintains that hydrogen blending can help 10 

incentivize investment in low-carbon hydrogen production via offtake 11 

guarantees, thereby reducing the capital risk associated with production.  12 

This is a logical step towards dedicated hydrogen pipelines.  However, 13 

dedicated hydrogen pipelines are outside the scope of D.22-12-057, which 14 

focuses on hydrogen blending demonstration projects using existing 15 

infrastructure.  The U.S. Department of Energy’s (DOE) HyBlend initiative 16 

emphasizes that using existing gas pipelines for hydrogen blends provides 17 

“incremental steps towards cost-effective pure hydrogen transportation”—a 18 

bridge to a decarbonized gas grid that maximizes the value of paid-for 19 

assets instead of stranding them.60 20 

D. PG&E’s Pilot Is Prudent 21 

PG&E’s hydrogen blending pilot is a prudent and strategically designed 22 

initiative that aligns with the Commission’s directives and broader state 23 

decarbonization goals.  It is a targeted, data-driven effort to validate the safe, 24 

reliable, and cost-effective integration of hydrogen into existing gas 25 

infrastructure.  The pilot is structured to close key operational data gaps, inform 26 

future policy decisions, and support a gradual, informed transition toward 27 

lower-carbon energy systems. 28 

UCAN asserts that “the pilots are not prudent because hydrogen blending is 29 

not prudent.”61  This position relies on macro-level decarbonization arguments 30 

 
60 See DOE, Hydrogen Pipeline & Blending Presentation (HyBlend Initiative, 2022) at p. 8; 

Joint Utilities’ Opposition to Motion to Dismiss, filed July 30, 2024, at p. 42 
61 See Prepared Direct Testimony of Tyson Siegele on Behalf of UCAN in A.22-09-006, 

August 29, 2025, p. 43 
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that PG&E believes are outside the scope of the proceeding, as well as 1 

overlooks both the regulatory mandate and the importance of real-world 2 

evaluation of hydrogen’s role in decarbonization.  The Commission has explicitly 3 

directed utilities to explore hydrogen blending as part of California’s broader 4 

climate strategy, as outlined in D.22-12-057.  PG&E’s pilot is not a speculative 5 

venture—it is a structured, data-driven initiative designed to validate the safety, 6 

reliability, and feasibility of hydrogen blends in existing infrastructure.  7 

Dismissing hydrogen blending as imprudent disregards the need for real-world 8 

evidence to inform future policy and investment decisions.  Moreover, the pilot is 9 

being conducted in collaboration with leading research institutions including 10 

UC Riverside and industry partners, ensuring technical rigor and relevance.  By 11 

conducting this pilot project, PG&E will generate the real-world evidence needed 12 

to inform broader system decisions such as system-wide hydrogen blending.  13 

This approach minimizes financial risk by leveraging existing assets and 14 

avoiding premature, large-scale investments, while attempting to maximize the 15 

value of early learnings for ratepayers and advancing the state’s decarbonization 16 

goals. 17 

Sierra Club references the Commission’s decision in D.25-05-003, stating 18 

that it “illustrates how it is avoiding imprudent spending on research that has 19 

uncertain climate benefits.”62  However, PG&E’s hydrogen blending pilot is 20 

fundamentally different from the woody biomass proposal in D.25-05-003.  21 

PG&E’s pilot directly supports the Commission’s directive in D.22-12-057 to 22 

explore hydrogen’s role in decarbonizing the gas system.  It focuses on 23 

validating the safe and reliable use of hydrogen blends in existing 24 

infrastructure—an essential step toward reducing fossil fuel use and achieving 25 

California’s climate goals. 26 

The pilot is not about fuel production, but about potential system integration 27 

and safety validation.  It is designed to determine whether the valuable gas 28 

infrastructure already paid for by ratepayers might offer a cost-effective 29 

decarbonization pathway without requiring a significant investment in entirely 30 

new infrastructure (i.e., dedicated hydrogen assets).  31 

 
62 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 39. 
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Prudency concerns beyond the pilot projects were raised by the EDF from a 1 

broad system-wide perspective, particularly regarding hydrogen’s lower energy 2 

density, increased compression requirements, and leaks through valves.63  3 

Again, PG&E believes that these broader questions about hydrogen blending 4 

were never intended to be addressed in the immediate proceeding.  PG&E notes 5 

that its pilot project is designed to evaluate and address these issues in a 6 

controlled, scalable manner. 7 

Hydrogen’s lower volumetric energy density does mean that more hydrogen 8 

is needed to deliver the same energy as natural gas.  The pilot focuses on 9 

blending hydrogen at up to 20%, which allows PG&E to study system behavior, 10 

infrastructure performance, and safety protocols without requiring immediate 11 

large-scale retrofits.  Regarding compressors and valves, PG&E is not proposing 12 

immediate system-wide replacement.  By operating in a controlled setting, the 13 

pilot enables targeted testing of vintage components.  This approach helps 14 

identify which parts of the system may need upgrades over time, and where full 15 

hydrogen conversion could be feasible based on infrastructure readiness and 16 

cost-effectiveness.  Ultimately, the pilot is a strategic first step—not a full-scale 17 

conversion—and is designed to generate the data needed to make informed 18 

decisions about potential future hydrogen integration.  Starting with a blend 19 

allows PG&E to assess technical and economic feasibility and validate safety 20 

protocols before considering broader transitions. 21 

Evidence already shows that carefully controlled hydrogen blending may 22 

advance California’s climate goals in a cost-effective and safe manner.  Far from 23 

a dead-end, these pilots are a prudent next step—undertaken with full regulatory 24 

oversight—to validate whether hydrogen blending will deliver net benefits 25 

(emissions cuts, infrastructure resiliency, and knowledge gain) before scaling up.  26 

PG&E suggests that the Commission holistically weigh this evidence; it need not 27 

preemptively dismiss hydrogen blending when global and domestic research 28 

indicates it could be an important piece of California’s decarbonization puzzle. 29 

 
63 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 14-15. 
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1. Pilot Project Cost Breakdown 1 

The EDF raises a concern about affordability, noting that “given the shift 2 

in focus on bill affordability since the Projects were first proposed [and] given 3 

the trends on natural gas prices,” it is unclear whether these pilots could 4 

result in just and reasonable rates.64  PG&E recognizes the importance of 5 

affordability and has designed the project to be cost-effective by significantly 6 

reducing the original project’s scope. We previously presented a much 7 

larger concept that included an offline destructive testing facility, an onsite 8 

laboratory, an education and training center, and a hydrogen fueling 9 

station—with an estimated capital cost of approximately $400 million.  Since 10 

then, we have focused the project on the most essential components 11 

needed to simply close key operational data gaps:  (1) the Full-Scale Online 12 

Testing Facility in the form of a transmission test loop with testing areas 13 

attached, (2) a gas control center facility, (3) a classroom, and (4) a storage 14 

warehouse. 15 

The pilot is not intended to drive up rates, but rather to explore 16 

cost-effective decarbonization pathways that could ultimately reduce 17 

long-term system costs by extending asset life and avoiding premature 18 

infrastructure replacement.  Additionally, by validating hydrogen blending 19 

now, PG&E is helping ensure that future decisions about fuel transitions are 20 

grounded in real-world data—supporting affordability through informed 21 

planning rather than reactive spending. 22 

Cal Advocates states that: 23 

PG&E’s proposed Project is the only one that includes any capital 24 
expenditures...$64.2 million in capital expenditures—more than the total 25 
revenue requirement of any of the other pilots proposed65 26 

As stated in Chapter 5 of PG&E’s testimony: 27 

[D]ue to the nature of our gas system, it is not feasible to create an 28 
isolated system for such testing from existing operational assets.66 29 

 
64 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 16. 
65 See Prepared Direct Testimony of Kaj Peterson on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 4-6. 
66 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 2. 
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As such, we need to build a new, standalone facility—which is a capital 1 

endeavor. 2 

PG&E acknowledges that constructing a new, standalone facility carries 3 

high capital costs, but this investment is necessary if the goals of 4 

D.22-12-057 are to be met and real-world data on the impacts of hydrogen 5 

blending on California’s transmission gas infrastructure is to be collected.  6 

Since it is not feasible to isolate portions of our high-pressure gas 7 

transmission system for testing, a purpose-built facility is required.  Based 8 

on our estimates thus far, approximately 37% of the capital costs would be 9 

attributed to the piping and equipment that will be part of the test facility.  10 

The 130-acre site in the City of Lodi is agricultural land, requiring civil and 11 

site development work, which would account for roughly 25% of the capital 12 

costs.  The remaining 38% would include construction equipment and 13 

indirects, construction management, material taxes, engineering design, and 14 

contingency.  15 

Refer to Section VI of Chapter 5, where PG&E provides estimated 16 

CAPEX costs for the project by RD&D Facility, in compliance with OP 7e in 17 

D.22-12-057.  This section specifies the funding necessary to complete all 18 

aspects of the proposed project. 19 

While the capital costs are high up front, PG&E intends to run tests over 20 

a duration of 10 years and, if hydrogen blending is determined to be safe, 21 

leave the facility in place as an operating asset.  The up-front capital costs 22 

are a long-term investment to validate the safe blending of hydrogen in our 23 

existing natural gas transmission system. 24 

The rate impacts of the proposed blending pilots are minimal, and the 25 

Commission has built-in oversight to ensure costs remain justified and 26 

reasonable.  For example, PG&E’s share of the joint utility proposal (approx. 27 

$94 million in project costs) would translate to approximately $0.05 per 28 

month on a typical residential gas bill in the peak year (2030), or about 29 

0.07%.67  All four gas utilities intend to spread costs over multiple years and 30 

have proposed balancing accounts with two-way cost tracking, so any 31 

 
67 See Prepared Direct Testimony of Patricia Gideon (Chap. 9) at 11. 
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underspend will benefit customers and any overspend would require 1 

Commission review. 2 

Importantly, affordability is a core mandate of the Commission, and 3 

these pilots will be subject to the same “just and reasonable” standard as 4 

any expenditure.68  The Commission is acutely aware of bill impacts—it has 5 

an ongoing Affordability Rulemaking and established metrics to evaluate 6 

proposals’ impacts on vulnerable customers.  Here, the evidence shows the 7 

pilots have de minimis bill effects.  In a required customer notice for 8 

A.22-09-006, PG&E affirmed its commitment to help customers meet 9 

decarbonization goals “safely and affordably,” noting that using existing gas 10 

pipelines for hydrogen may be a “cost-effective and timely way” to achieve 11 

climate goals.69 12 

2. Gas Ratepayer Benefits 13 

Cal Advocates states that: 14 

PG&E’s Prepared Testimony reveals that they would only share, to a 15 
limited extent, the potential benefits of the proposed Project 16 
investments.70 17 

Similarly, Sierra Club expresses concern that “...the utilities do not show 18 

that hydrogen pipeline blending is in the ratepayers’ interests,”71 and UCAN 19 

adds that “ratepayers will not receive benefits from the pilots.”72 20 

PG&E maintains that the project’s primary beneficiaries are California 21 

customers.  If the projects successfully demonstrate the safe and reliable 22 

transport of hydrogen blends, the Joint Utilities may be able to start injecting 23 

clean renewable hydrogen into the existing infrastructure that serves them.  24 

This would help reduce California’s utilization of fossil fuels, reducing GHG 25 

 
68 Cal. Pub. Util. Code §451. 
69 PG&E.  (2024, March).  Notice of Pacific Gas and Electric Company’s application for a 

hydrogen blending demonstration project (Application 22-09-006) [Bill insert].  
https://www.pge.com/assets/pge/docs/account/billing-and-assistance/bill-inserts/0324-B
I-HydrogenBlendingApp.pdf. 

70 See Prepared Direct Testimony of Kaj Peterson on Behalf of Cal Advocates in 
A.22-09-006, August 29, 2025, p. 4-7. 

71 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 
A.22-09-006, August 29, 2025, p. 38. 

72 See Prepared Direct Testimony of Tyson Siegele on Behalf of UCAN in A.22-09-006, 
August 29, 2025, p. 43. 

https://www.pge.com/assets/pge/docs/account/billing-and-assistance/bill-inserts/0324-BI-HydrogenBlendingApp.pdf
https://www.pge.com/assets/pge/docs/account/billing-and-assistance/bill-inserts/0324-BI-HydrogenBlendingApp.pdf
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emissions across the state of California, while extending and enhancing the 1 

use of infrastructure in which gas ratepayers have already invested.73 2 

Additionally, PG&E has the opportunity to leverage the facility by 3 

allowing other entities to test their equipment or assets—activities that would 4 

be self-funded by those entities.74  If third parties choose to connect to the 5 

facility, their contributions may help offset a portion of the operating 6 

expenses (OPEX), thereby reducing the OPEX costs passed on to 7 

ratepayers.  Furthermore, if hydrogen blending is determined to be safe, 8 

PG&E intends to retain the facility as an operating asset.  This approach 9 

preserves ratepayer investment by avoiding the need for decommissioning. 10 

As mentioned by the Green Hydrogen Coalition: 11 

Blending also provides a future decarbonization pathway for customers 12 
that cannot be fully weaned from gas sector, and helps these customers 13 
hedge against fossil fuel/natural gas price volatility…Findings from these 14 
pilots will help inform gas system transformation generally including 15 
understanding the cost and reliability impacts of preserving valuable 16 
existing infrastructure for decarbonized, renewable hydrogen and as a 17 
means to accelerate faster energy transition away from fossil fuels in all 18 
sectors.75 19 

Gas ratepayers have already invested in the multi-billion-dollar gas 20 

system that will persist and would otherwise continue to transport less clean 21 

fuel.  It would be most prudent to test whether the existing infrastructure can 22 

be repurposed to transmit cleaner fuel. 23 

Another concern raised by Cal Advocates is that: 24 

PG&E states that ratepayers should not pay for the entire Project, while 25 
in the same Application requesting that ratepayers pay for the entire 26 
Project.76 27 

PG&E’s position reflects a nuanced understanding of the funding 28 

challenges associated with innovative infrastructure projects.  While the 29 

 
73 Joint Opposition of SoCalGas (U 904 G), SDG&E (U 902 G), PG&E (U 39 G), and 

SWGas (U 905 G) to Joint Motion to Dismiss, p. 49. 
74 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 14. 
75 Reply of Green Hydrogen Coalition to Protests of The Utility Reform Network and 

Sierra Club to SoCalGas, SDG&E, and SWGas to Establish Hydrogen Blending 
Demonstration Projects, p. 4. 

76 See Prepared Direct Testimony of Kaj Peterson and Tom Gariffo on Behalf of 
Cal Advocates in A.22-09-006, August 29, 2025, p. 4-9. 
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Application requests full ratepayer funding, PG&E also acknowledges that, 1 

ideally, ratepayers should not bear the entire cost.  This is not a 2 

contradiction, but rather a recognition that external funding sources—such 3 

as grants or partnerships—are preferable when available. 4 

However, in the absence of policy certainty or committed external 5 

funding (see Section D.3 below for additional information), ratepayer support 6 

becomes a necessary fallback to ensure the project can move forward.  7 

PG&E is seeking the Commission’s support77 to help unlock those external 8 

resources, which would ultimately reduce the financial burden on 9 

ratepayers. 10 

3. Cost-Sharing Arrangements 11 

Cal Advocates raises a question about cost-sharing, stating that: 12 

PG&E has not stated whether it will be compensated by NCPA for the 13 
blended gas.  Nor has PG&E stated whether the cost to construct the 14 
pipeline will also be borne by NCPA.78 15 

To clarify, PG&E’s testimony in Chapter 5 explains that “provisions may 16 

be made in the project to accommodate a future blend of up to 45% when 17 

NCPA is ready to accept the blend via pipeline” and that “the project does 18 

not currently have an end user.”79  No pipeline is being constructed to 19 

connect to NCPA as part of this project, and therefore, there are no 20 

associated costs or financial impacts to customers. 21 

Chapter 5, Section VI.a of PG&E’s filing outlines the steps we took—up 22 

to the March 1, 2024 submission—to seek cost-sharing arrangements for 23 

this project with non-ratepayer beneficiaries of this research.  Since 24 

March 1, 2024, PG&E attempted to initiate the Joint Industry Project (JIP).  25 

However, successful initiation is contingent on receiving external funding 26 

from JIP partners that covers the entirety of the estimated costs of the 27 

Front-End Loading, Stage 3 (FEL-3) (FEED) and Detailed Engineering 28 

studies for the Full-Scale Online Testing Facility.  While we received interest 29 

 
77 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 36. 
78 See Prepared Direct Testimony of Kaj Peterson on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 4-6. 
79 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 10 and 28. 
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from some parties, we did not meet the goal of covering the entirety of these 1 

costs.  2 

PG&E continues to engage with the national labs regarding the idea of 3 

potentially including the pilot as part of a future HyBlend Phase 3 initiative.  4 

With potential policy shifts at the Federal level, it is uncertain if there will be 5 

a HyBlend Phase 3 at this time.  We will continue to monitor developments 6 

and remain open to opportunities for external funding should they arise. 7 

To date, PG&E has made significant effort trying to secure external 8 

funding for the project.  Unfortunately, no funding has been secured thus far.  9 

We believe the lack of external funding for this project is the result of too few 10 

external hydrogen blending funding opportunities.  The Commission’s 11 

support, as requested in our application, will reinforce the importance of 12 

these projects at the state level and help increase awareness/attention from 13 

potential non-ratepayer funders. 14 

In this context, Cal Advocates suggestion that “PG&E should be 15 

required to secure outside funding for its proposed Project as a condition for 16 

receiving ratepayer funds”80 does not fully address the underlying 17 

challenge.  PG&E respectfully disagrees, emphasizing that policy certainty—18 

established through Commission support—is essential for attracting external 19 

investment.  Without clear and consistent regulatory direction, securing 20 

outside funding remains difficult.  PG&E views the Commission’s active 21 

partnership as critical to enabling broader financial support and ensuring the 22 

success of the demonstration project. 23 

E. PG&E’s Pilot Is Safe 24 

PG&E would like to reaffirm that safety—including public health and 25 

environmental protection—is the highest priority in the development and 26 

execution of the pilot project.  PG&E’s commitment to safety is demonstrated 27 

through the extensive information already provided in Chapter 5 of its testimony, 28 

Appendix B responses, formal data request replies, the stakeholder workshop, 29 

and Public Participation Hearings.  These sources outline the steps PG&E is 30 

taking to ensure the safety of the demonstration facility, the public, and the 31 

 
80 See Prepared Direct Testimony of Kaj Peterson on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 4-8. 
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environment.  From infrastructure design and component testing to emergency 1 

response planning and operational controls, the pilot is guided by a data-driven 2 

approach that prioritizes system integrity and public safety. 3 

Building on this foundation, PG&E’s pilot project is designed to address key 4 

safety considerations related to hydrogen blending—such as leakage, material 5 

compatibility, and operations—through a controlled, data-driven approach.  6 

Rather than aiming to justify a system-wide hydrogen blend, the pilot focuses on 7 

collecting operational data using purpose-built infrastructure and materials 8 

analysis.  This measured approach prioritizes real-world evidence and 9 

engineering integrity to inform future decisions. 10 

These goals address the concerns raised by stakeholders.  For example, 11 

Sierra Club states that: 12 

[T]he Commission likely could not approve a systemwide 20% hydrogen 13 
blend, regardless of the results of the proposed pilots, because a 14 
systemwide standard must account for the hydrogen tolerance of all 15 
equipment that relies on the methane gas system...81 16 

While it is true that any system-wide hydrogen blending standard must 17 

consider the tolerance of all equipment connected to the gas system, this is 18 

precisely why PG&E’s pilot is essential.  The purpose of these pilots is not to 19 

immediately justify a 20% system-wide blend, but to generate real-world data on 20 

material compatibility, leakage rates, and operational safety under controlled 21 

conditions.  This data will inform future decisions and help identify which parts of 22 

the system—and which types of equipment—can safely accommodate hydrogen 23 

blends. 24 

The EDF states that: 25 

Current research finds serious environmental, engineering, and safety 26 
concerns surrounding the repurposing of existing infrastructure that was 27 
not designed with hydrogen’s specific properties in mind.82 28 

PG&E acknowledges that hydrogen’s unique properties—such as its small 29 

size and potential for embrittlement—require careful evaluation.  To address 30 

these concerns, PG&E’s pilot will use dedicated testing infrastructure designed 31 

 
81 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 21 
82 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 10. 
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to simulate real-world conditions in representative materials, while allowing for 1 

safe monitoring and control.  The data generated will help assess material and 2 

equipment suitability for hydrogen blending and contribute to a data-driven 3 

framework for future infrastructure decisions.  4 

Wild Tree Foundation poses the question, “what is the criteria in the 5 

proposal that would result in PG&E finding hydrogen in gas pipelines to be 6 

safe,”83 and asks for a “definition of safety.”84  Regarding the first point, safety 7 

in the context of PG&E’s pilot includes the safety of pipeline components, which 8 

by extension encompasses the safety of the public and the environment. The 9 

pilot is designed to evaluate how hydrogen interacts with existing pipeline 10 

materials under controlled conditions, with the goal of identifying any risks 11 

related to leakage, embrittlement, or system integrity.  These technical 12 

evaluations are foundational to understanding whether hydrogen can be safely 13 

transported through natural gas infrastructure.  As stated in Section C.3 of this 14 

testimony, the project does not aim to reach a predetermined conclusion about 15 

safety or feasibility, but rather to collect the operational evidence needed to 16 

support sound, data-driven decisions. 17 

With regard to the definition of safety, while there is no single definition 18 

specific to hydrogen blending in natural gas pipelines in the Code of Federal 19 

Regulations, PG&E’s project aligns with established safety standards.  20 

Specifically, as discussed in Chapter 5, Section IV.A., PG&E will apply the 21 

American Petroleum Institute’s Recommended Practice (API RP) 1173, which 22 

outlines safety management system requirements for pipeline operators to 23 

manage risk and continuously improve safety and integrity.  The project’s safety 24 

features include continuous monitoring of the entire facility to detect leaks and 25 

24/7 oversight from the PG&E Gas Control Center. 26 

1. Comprehensive Risk Assessment 27 

As further evidence of PG&E’s commitment to the safety of its pilot, a 28 

comprehensive risk assessment for PG&E’s project and at the specific 29 

hydrogen blending percentages in PG&E’s project (0, 5, 10, 15, and 20%) 30 

 
83 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 6. 
84 Ibid. at 4. 
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will be undertaken at the 60% engineering design phase—following the 1 

Front-End Engineering Design (FEED) study—when sufficient design detail 2 

is available.  This assessment will be carried out by a multidisciplinary team 3 

comprising PG&E subject matter experts (SME) and third-party industry 4 

experts.  This process includes a detailed Process Hazard Analysis (PHA) 5 

that will identify risks for the project’s Full-Scale Online Testing Facility.  This 6 

assessment will consist of a Hazard Identification study during the FEED 7 

phase, which focuses on identifying hazards and preventative measures 8 

early that should be considered. This will be followed by a Hazard and 9 

Operability Study during detailed engineering and design, which 10 

systematically reviews the design and operation to proactively refine the 11 

design to mitigate hazards associated with deviation from design conditions.  12 

Generally, the PHA process will give us a list of credible scenarios for each 13 

identified risk.  For each scenario, consequence modeling and frequency 14 

estimation will be performed to assess the baseline risk associated with 15 

each blend percentage of hydrogen. 16 

Our goal is to minimize risks through each phase of project 17 

development.  This approach already addresses Wild Tree Foundation’s 18 

concerns regarding “risk to public safety and the environment.”85  While the 19 

baseline risks will ultimately depend on the outcomes of the next 20 

engineering design stages, the comprehensive risk assessment will guide 21 

the incorporation of appropriate safeguards to prevent or mitigate potential 22 

consequences of hazardous events as part of the design process.  23 

Furthermore, inherently safe design concepts will be considered in design to 24 

minimize consequences of each hazardous event.  For example, the main 25 

test loop will be designed to handle 100% hydrogen mitigating risks of 26 

fatigue failure. 27 

While the pilot is focused on the test loop pipeline, its findings are 28 

intended to inform broader infrastructure considerations.  A comprehensive 29 

risk assessment for each segment (assumed to refer to classifications of gas 30 

assets—specifically, the two primary categories of transmission and 31 

 
85 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 15. 
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distribution assets) of the California gas infrastructure for which the pilot 1 

project was designed is not intended to be conducted during the pilot project 2 

itself.  Instead, the project is designed to generate valuable data over time, 3 

capturing how the pilot’s system responds to prolonged hydrogen exposure.  4 

These findings will contribute to a growing dataset that will inform a broader 5 

risk management framework for California’s existing gas transmission 6 

assets.  This framework will help anticipate asset conditions and guide the 7 

timely implementation of preventative and mitigation measures—enabling 8 

the long-term reliability and integrity of the pipeline system as hydrogen 9 

injection is introduced. 10 

2. Automated Safety Systems and Shutdown Protocols 11 

As part of this data-driven approach discussed earlier, PG&E is 12 

incorporating robust safety systems into the pilot’s design to ensure safe 13 

operation under hydrogen blending conditions.  The requirements of the 14 

California Fire Code (CFC) and National Fire Protection Association (NFPA) 15 

2 will be incorporated into the design of the test loop area and further details 16 

of the fire protection/life safety elements, including automated safety 17 

systems and shutdown protocols will be developed in future engineering 18 

design stages. 19 

At a high-level, a test loop facility Emergency Shut Down (ESD) system 20 

will be installed with buttons located at or in proximity of all test areas, and at 21 

facility escape and egress points.  ESD response will be defined for each 22 

test area in future engineering design stages and will include as a minimum 23 

isolation, blowdown, and make-safe of the test area controlled by the ESD.  24 

The main test loop will be equipped with an automatic shut-off valve that can 25 

be remotely operated from the on-site Gas Control Center. 26 

PG&E intends to engage with the AlChE Center for Hydrogen Safety for 27 

input on the safe handling and use of hydrogen in the project, which can 28 

include guidance on the automated safety systems and shutdown protocols.  29 

AlChE is a global non-profit dedicated to promoting hydrogen safety best 30 

practices worldwide.86 31 

 
86 AlChE.  (2025).  Center for Hydrogen Safety (CHS).  https://www.aiche.org/chs. 

https://www.aiche.org/chs
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3. Baseline Testing of Infrastructure Integrity 1 

Also part of this data-driven approach is that PG&E will conduct baseline 2 

integrity testing to ensure that vintage pipeline assets are suitable for 3 

hydrogen exposure prior to pilot implementation.  4 

Importantly, baseline integrity testing will take place prior to project 5 

implementation to ensure the integrity of the vintage assets before the test 6 

loop becomes operational.  For example, as stated in PG&E’s Chapter 5 7 

testimony, we intend to subject 100% of girth welds to non-destructive 8 

examination for future record.  Fracture toughness and production testing 9 

requirements—including hardness and hydrogen compatibility of the line 10 

pipe—will be conducted in accordance with ASME B31.12 minimum 11 

standards.  Standard pressure testing will be performed before the pilot 12 

pipeline is placed in service, and pipe spools will be inspected and coatings 13 

tested using in-ditch holiday testing prior to backfill, following PG&E’s 14 

standard construction practices.  The details of baseline integrity testing will 15 

be determined in the next engineering design stages of the project. 16 

4. Mitigation of Hydrogen Leakage 17 

Chapter 5 of PG&E’s testimony outlines the facility’s monitoring and leak 18 

detection capabilities, including fixed, continuous monitoring across the 19 

entire site.  Notably, Cal Advocates recognizes PG&E’s strong alignment 20 

with OP 7, stating that the proposed pilot “seem[s] to meet the mark” in 21 

prioritizing reliable leak detection.87  This acknowledgment underscores 22 

PG&E’s commitment to safety and technical rigor in the design of its 23 

hydrogen blending demonstration. 24 

Other intervenors raise concerns about hydrogen leakage.  The UCAN 25 

references a General Electric (GE) study stating that: 26 

[T]he small size of the hydrogen molecule means that hydrogen can 27 
leak through seals that would be leak-free in a natural gas system.88 28 

 
87 See Prepared Direct Testimony of Matthew Taul on Behalf of Cal Advocates in 

A.22-09-006, August 29, 2025, p. 1-5. 
88 See Prepared Direct Testimony of Tyson Siegele on Behalf of UCAN in A.22-09-006, 

August 29, 2025, p. 12. 
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However, the Hydrogen Blending Compendium Report notes that: 1 

[R]esearch infers that should an existing natural gas pipeline leak be 2 
repaired to be leak-tight, it would also be leak-tight for hydrogen 3 
blends.89 4 

This suggests that while hydrogen’s properties may present unique 5 

challenges, properly maintained and sealed infrastructure could mitigate 6 

leakage concerns. 7 

The EDF echoes concerns about leakage, stating that infrastructure was 8 

“not designed to contain hydrogen, even at a small blend,” making leakage 9 

highly probable.90  EDF further states that this leakage poses a climate risk, 10 

and once released into the environment, hydrogen itself causes warming, 11 

and depending on how it was produced, “this damage can negate any 12 

potential climate benefit its usage was expected to have.”91  It also states 13 

that current demonstration projects do not fully account for these risks, 14 

noting that they “understate (at best) or ignore (at worst) the climate harm 15 

from leaking hydrogen.”92 16 

While EDF raises valid concerns about hydrogen leakage and its 17 

potential climate impact,93 it is important to note that EDF’s conclusions are 18 

largely based on computer modeling with qualitative assumptions, rather 19 

than real-world emissions data.  The lack of empirical data introduces 20 

uncertainty into these projections.  Notably, the reference cited by EDF, Sun 21 

et al. (2024), acknowledges this limitation, stating: 22 

It is important to note that the rates of hydrogen emissions are currently 23 
unknown across the value chain.  Empirical measurements are needed 24 

 
89 See Attachment A – Notice of Filing of Joint Utilities’ Hydrogen Blending Compendium 

Report, IOU Chapter Summaries, Chapter 2, AtchA-30. 
90 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 4. 
91 Ibid. at 6. 
92 Ibid. at 7. 
93 Ibid. at 7. 
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to improve our understanding of where emissions are coming from and 1 
in what quantities.94 2 

Although the pilot is not focused on potential modifications to the gas 3 

infrastructure that might further reduce leakage risk, but rather on 4 

understanding the impact of hydrogen blending on such infrastructure in its 5 

current condition, it is possible that internal coatings or liners may be a way 6 

to help further reduce leakage risk in the future.  However, the main 7 

objective of the pilot at this time is to evaluate vintage pipeline assets as 8 

they currently exist in the ground to understand how hydrogen interacts with 9 

them.  Applying internal coating before placing the assets into the test loop 10 

would interfere with the results—we would not be able to accurately assess 11 

hydrogen’s impact on the original, unmodified materials. 12 

Additionally, according to the CSA Group’s 2024 research, the 13 

effectiveness of internal coatings and liners in addressing hydrogen-specific 14 

challenges—such as embrittlement and permeability—has not yet been 15 

experimentally proven.95  As such, it is recommended that lab-scale testing 16 

be completed first to determine which technologies are suitable for field 17 

trials. 18 

Pilot projects like PG&Es are essential to closing this data gap.  By 19 

generating leakage measurements under operational conditions, these 20 

demonstrations can validate or refine existing models and provide a more 21 

accurate understanding of hydrogen’s climate impact.  Without such 22 

real-world evidence, policy decisions risk being based on incomplete or 23 

overly conservative assumptions. 24 

5. Emergency Response Plans 25 

Also in alignment with PG&E’s data-driven approach, PG&E is also 26 

preparing for emergency response planning tailored to hydrogen-related 27 

 
94 Sun, T., Shrestha, E., Hamburg, S. P., Kupers, R., & Ocko, I. B. (2024).  Climate 

impacts of hydrogen and methane emissions can considerably reduce the climate 
benefits across key hydrogen use cases and time scales.  Environmental Science & 
Technology.  https://doi.org/10.1021/acs.est.3c09030 (p. 5306). 

95 Li, Y., Huard, M., Wong, K., Wang, X., & Adane, K. F. (2024).  Coatings and liners for 
hydrogen service pipelines.  Canadian Standards Association.  
https://www.csagroup.org/wp-content/uploads/CSA-Group-Research-Coatings-and-Line
rs-for-Hydrogen-Service-Pipelines.pdf. 

https://doi.org/10.1021/acs.est.3c09030
https://www.csagroup.org/wp-content/uploads/CSA-Group-Research-Coatings-and-Liners-for-Hydrogen-Service-Pipelines.pdf
https://www.csagroup.org/wp-content/uploads/CSA-Group-Research-Coatings-and-Liners-for-Hydrogen-Service-Pipelines.pdf
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risks.  As the project has not yet progressed through the FEL-3 and Detailed 1 

Engineering design phases, there is currently not enough information about 2 

the facility design to develop comprehensive emergency response plans.  3 

As a result, PG&E has not yet arranged with local, county, or state agencies 4 

on how they should respond to an emergency situation at the project site.  5 

In November 2023, PG&E participated in a meeting with the 6 

San Joaquin Office of Emergency Services to share preliminary information 7 

about the project and address initial questions.  We intend to maintain open 8 

communication and plan to hold additional meetings with this and other 9 

agencies once the project progresses through the next engineering design 10 

stages.  At which point, PG&E will collaborate with them to develop 11 

comprehensive emergency response protocols tailored to the project site.  12 

This effort will build upon our existing GERP, which will be enhanced to 13 

incorporate response strategies and risk mitigation measures specific to 14 

potential hydrogen-related incidents.  This collaboration will include expert 15 

training of both PG&E personnel and agency responders to manage 16 

potential hydrogen-related incidents, such as explosions and fires. 17 

6. Monitoring and Assessment of Hydrogen Embrittlement 18 

The EDF raises a concern that hydrogen injection may cause cracking 19 

in high-yield-strength steel pipelines—and potentially even in 20 

low-yield-strength steel under certain conditions.96  Wild Tree Foundation 21 

raises a similar concern about “embrittlement which may result in 22 

leakage.”97  PG&E acknowledges that hydrogen embrittlement is a known 23 

phenomenon that warrants careful evaluation.  However, a review of the 24 

cited reference by Martin et al. (2024) indicates that hydrogen does not 25 

initiate cracks, but rather accelerates the propagation of existing flaws under 26 

 
96 See Prepared Direct Testimony of Michael Colvin on Behalf of EDF in A.22-09-006, 

August 29, 2025, p. 6. 
97 See Prepared Direct Testimony of Robert Freehling on Behalf of Wild Tree Foundation 

in A.22-09-006, August 29, 2025, p. 15. 
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specific conditions such as elevated temperature, high hydrogen partial 1 

pressure, and cyclic stress.98 2 

This distinction is critical.  It underscores the importance of proactive 3 

pipeline integrity management, including ILIs to detect and monitor existing 4 

cracks before hydrogen exposure.  PG&E’s pilot project incorporates these 5 

safeguards and is designed to generate real-world data under controlled 6 

conditions using purpose-built infrastructure—not common carrier 7 

transmission lines.  This approach allows for safe evaluation of hydrogen 8 

compatibility and embrittlement risks, ensuring that any future deployment is 9 

informed by validated safety data and robust engineering practices. 10 

It is important to clarify that hydrogen embrittlement is not monitored 11 

directly; instead, its effects are assessed through established pipeline 12 

integrity monitoring practices.  This phenomenon can lead to changes in 13 

other mechanical properties of steels by reducing fracture resistance and 14 

accelerating fatigue crack growth of existing defects.  The extent of these 15 

effects on pipeline integrity depends on factors such as hydrogen 16 

concentration, pipe material composition, stress and operating pressure.99  17 

Importantly, gaseous hydrogen does not change the strength of steel 18 

materials.100 19 

F. PG&E’s Pilot Project Is Equitable 20 

PG&E’s pilot project has the support of the local community and is designed 21 

to be equitable for the City of Lodi.  The project incorporates multiple measures 22 

to ensure an equitable distribution of risks and benefits across communities.  It 23 

includes meaningful stakeholder involvement and ongoing community 24 

engagement throughout both the planning and implementation phases.  In 25 

 
98 Martin, P., Ocko, I., Esquivel Elizondo, S., Hamburg, S. P., et al. (2024).  A review of 

challenges with using the natural gas system for hydrogen.  Energy Science & 
Engineering, 12(10), 3995–4009.  https://doi.org/10.1002/ese3.1861 (p. 4000). 

99 Ronevich, J. A., & San Marchi, C. (2021, July 13–15).  Materials compatibility concerns 
for hydrogen blended into natural gas (Paper No. PVP2021-62045).  In Proceedings of 
the ASME 2021 Pressure Vessels & Piping Conference (Vol. 4:  Materials and 
Fabrication, V004T06A052).  ASME.  https://doi.org/10.1115/PVP2021-62045. 

100 Nanninga, N. E., Levy, Y. S., Drexler, E. S., Condon, R. T., Stevenson, A. E., & Slifka, 
A. J. (2012).  Comparison of hydrogen embrittlement in three pipeline steels in high 
pressure gaseous hydrogen environments.  Corrosion Science, 59, 1-9.  
https://doi.org/10.1016/j.corsci.2012.01.028. 

https://doi.org/10.1002/ese3.1861
https://doi.org/10.1115/PVP2021-62045
https://doi.org/10.1016/j.corsci.2012.01.028
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addition, the project considers potential environmental and social justice impacts 1 

on local communities and evaluates how the pilot aligns with the Commission’s 2 

nine Environmental and Social Justice Action Plan goals. 3 

1. Equitable Distribution of Risks and Benefits 4 

Several stakeholders raised concerns about the extent to which PG&E 5 

considered potential community impacts of its pilot project.101  For example, 6 

Sierra Club expressed concerns about PG&E’s stakeholder engagement, 7 

stating that PG&E may be “ignoring the public health harms of hydrogen 8 

combustion” in its “promotional advertising.”102  PG&E acknowledges this 9 

perspective and remains committed to transparent communication and 10 

rigorous safety standards throughout the pilot’s implementation. PG&E has 11 

already incorporated measures to ensure an equitable distribution of risks 12 

and benefits across communities, as described below. 13 

a. Community Engagement and Stakeholder Involvement 14 

The City of Lodi is a project partner and plays an important part in 15 

representing the interests of Lodi residents.  Through its partnership and 16 

active involvement in the project, the City of Lodi helps ensure that 17 

community voices are reflected in the project’s development, aligning 18 

with its strategic vision to support affordable, reliable, and clean 19 

energy.103  20 

PG&E’s stakeholder engagement will involve open communication.  21 

Details on this, along with the community engagement that PG&E has 22 

completed up to the March 1, 2024 submission and plans to complete 23 

after this application is approved, are provided in Chapter 5, 24 

Section IV.C of PG&E’s filing.  Since March 1, 2024, two additional 25 

 
101 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p.2, 59; See Prepared Direct Testimony of Michael 
Colvin on Behalf of EDF in A.22-09-006, August 29, 2025, p. 9. 

102 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 
A.22-09-006, August 29, 2025, p. 63. 

103 City of Lodi.  (2023, October 13).  Lodi Energy Center Hydrogen Project part of proposal 
awarded Hydrogen Hub funding by U.S. Department of Energy.  
https://www.lodi.gov/CivicAlerts.aspx?AID=379&ARC=563. 

https://www.lodi.gov/CivicAlerts.aspx?AID=379&ARC=563
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events were held later in March:  the Hydrogen Village104 and a 1 

meeting with the San Joaquin County Board of Supervisors. 2 

This engagement includes efforts to understand residents’ priorities, 3 

understand the concerns and questions raised, and provide reassurance 4 

about the safety measures being implemented.  Importantly, input 5 

received during these engagement meetings will be brought to the 6 

project’s experienced independent party for consideration and potential 7 

incorporation into the design of the test loop.105  This approach directly 8 

responds to a concern raised by Sierra Club, who noted that: 9 

[C]ommunity engagement plans primarily describe how they intend 10 
to communicate to stakeholders, but not how they will receive and 11 
respond to input from others.106 12 

b. Targeted Siting 13 

The pilot is intentionally sited away from overburdened 14 

neighborhoods to avoid placing disproportionate environmental or safety 15 

risks on vulnerable populations. 16 

c. Affordability Protections 17 

The project leverages existing affordability safeguards to prevent 18 

low-income ratepayers from bearing unfair financial burdens, supported 19 

by programs like CARE107 that help maintain affordability. 20 

d. Workforce Equity 21 

Local skilled workers will have access to training and education in 22 

hydrogen blending pipeline operations, such as through PG&E’s Power 23 

Pathway program,108 promoting inclusive career opportunities. 24 

 
104 Hydrogen Fuel Cell Partnership.  (2024, March 6).  Hydrogen Village 2024 Post Show 

Report.  
https://d7.h2fcp.org/system/files/cafcp_members/Hydrogen%20Village%202024%20Po
st%20Show%20Report.pdf. 

105 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 23-25. 
106 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 59. 
107 PG&E. (n.d.).  California Alternate Rates for Energy Program.  PG&E. 

https://www.pge.com/en/account/billing-and-assistance/financial-assistance/california-al
ternate-rates-for-energy-program.html. 

108 PG&E. (n.d.).  PowerPathway.  PG&E Careers.  https://jobs.pge.com/power-pathway. 

https://d7.h2fcp.org/system/files/cafcp_members/Hydrogen%20Village%202024%20Post%20Show%20Report.pdf
https://d7.h2fcp.org/system/files/cafcp_members/Hydrogen%20Village%202024%20Post%20Show%20Report.pdf
https://www.pge.com/en/account/billing-and-assistance/financial-assistance/california-alternate-rates-for-energy-program.html
https://www.pge.com/en/account/billing-and-assistance/financial-assistance/california-alternate-rates-for-energy-program.html
https://jobs.pge.com/power-pathway
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Together, these measures demonstrate a strong commitment to the 1 

equitable distribution of risks, while ensuring that benefits—such as 2 

engagement, affordability, and workforce development—are broadly 3 

shared across communities. 4 

2. Impacts on Environmental and Social Justice Communities and 5 

Alignment With Environmental and Social Justice Action Plan Goals 6 

SBUA states that: 7 

[The] proposals do not discuss how the demonstration projects will 8 
assess the safety and compatibility of older pipes that are often found in 9 
ESJ communities.109 10 

As clarified in Section C.1 of this testimony, PG&E’s pilot project will be 11 

testing vintage assets representative of our existing system, including: 12 

…sections of redundant pipe runs, each composed of various vintage 13 
pipe materials, that will be decommissioned at different time intervals 14 
(e.g., 1 year, 3 year, 5 year, 7 year, etc.) for in-depth laboratory 15 
analysis.110 16 

Sierra Club expresses concerns that: 17 

PG&E’s testimony does not address any of the potential adverse effects 18 
on disadvantaged communities associated with hydrogen production or 19 
use in its proposed project.111 20 

However, PG&E has already taken the hydrogen-related emissions into 21 

account when proposing this project through “fixed, continuous monitoring of 22 

the entire facility to detect any leaks.”112  The project will be “designed to 23 

minimize and monitor leakage, as well as evaluate various leak detection 24 

technologies at different hydrogen blends.”113  25 

 
109 See Prepared Direct Testimony of Ariel Strauss on Behalf of SBUA in A.22-09-006, 

August 29, 2025, p. 9. 
110 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 24, 29. 
111 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 73. 
112 See Prepared Direct Testimony of Danielle Mark (Chap. 5) at 25. 
113 Ibid. at 32. 
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Sierra Club also raises concerns about the potential for increased Nitric 1 

Oxide (Nox) emissions from appliance combustion.114  The Hydrogen 2 

Blending Compendium Report evaluated combustion emissions from 3 

appliances.  It was determined that:  4 

The complex nature of combustion interactions and variability in 5 
equipment burner design means that the rate of produced NOx 6 
emissions is not necessarily proportional to the percentage of hydrogen 7 
in the gas blend.  In fact, several studies indicate that maintaining a 8 
hydrogen blend below 20% may reduce NOx emissions and maintain 9 
combustion stability in certain equipment.  In particular, newer 10 
residential equipment with low-NOx burners have observed a reduction 11 
in NOx.115 12 

PG&E’s pilot project is designed to support California’s decarbonization 13 

goals by evaluating the safe integration of hydrogen into the existing natural 14 

gas infrastructure.  While the project is primarily technical in nature and 15 

conducted at a controlled RD&D facility, it aligns with several goals of the 16 

Commission’s Environmental and Social Justice (ESJ) Action Plan: 17 

• Goal 2 – Investment in Clean Energy and Air Quality Improvement: 18 

Sierra Club states that: 19 

Goal 2 of the ESJ Action Plan is to [i]ncrease investment in clean 20 
energy resources to benefit ESJ communities, especially to improve 21 
local air quality and public health” and that “diverting ratepayer 22 
dollars to hydrogen blending undermines that goal.”116 23 

PG&E’s project supports the development of hydrogen as a 24 

potential clean energy resource, which could reduce reliance on fossil 25 

fuels and improve air quality over time—particularly in communities 26 

disproportionately affected by pollution. 27 

• Goal 4 – Climate Resiliency: 28 

PG&E recommends a comprehensive evaluation of the pilot projects 29 

that consider hydrogen’s role in decarbonizing hard-to-electrify sectors 30 

and the potential to repurpose existing transmission infrastructure as a 31 

 
114 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 45-46. 
115 See Attachment A – Notice of Filing of Joint Utilities’ Hydrogen Blending Compendium 

Report, IOU Chapter Summaries, Chapter 4, AtchA-36. 
116 See Prepared Direct Testimony of Sara Gersen on Behalf of Sierra Club in 

A.22-09-006, August 29, 2025, p. 75. 
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cost-effective pathway to reduce reliance on fossil fuels.  These 1 

considerations—omitted from Sierra Club’s recommendation to deny the 2 

application in its entirety117—are critical to understanding the broader 3 

value and benefits of the proposed pilots.  4 

Sierra Club states that: 5 

California’s air quality and climate crises demand a rapid transition 6 
to zero-emissions technologies among the customers that currently 7 
rely on gas distribution infrastructure, and the ESJ Action Plan calls 8 
for prioritizing investments in technologies that improve air quality in 9 
communities that are currently overburdened by pollution.118 10 

This is exactly why it is important to explore hydrogen blending’s 11 

opportunity to provide long-term strategies for decarbonization and 12 

resilience, which can benefit ESJ communities vulnerable to climate 13 

impacts.  These benefits may be realized through reduced GHG 14 

emissions, improved air quality, and enhanced energy system reliability.  15 

As the California Hydrogen Business Council states in their testimony: 16 

Hydrogen offers a solution to asset stranding.  Whole gas pipelines 17 
can be retrofitted to transport hydrogen—as demonstrated in robust 18 
open loop trials across Europe, including the Netherlands’ HyWay27 19 
project by Gasunie—the feasibility of doing so in California is still 20 
being evaluated.  Hydrogen blending demonstration projects are 21 
thus essential in California: to assess technical compatibility, safety, 22 
and cost-effectiveness within the unique conditions of California’s 23 
gas infrastructure and regulatory environment.119 24 

• Goal 5 – Outreach and Public Participation:  25 

PG&E intends to engage with stakeholders throughout the project 26 

lifecycle as described previously.  Although the demonstration is not 27 

located within an ESJ community, PG&E will ensure that updates and 28 

results from the project are broadly accessible through ongoing 29 

knowledge sharing. 30 

 
117 Ibid. at 76. 
118 Ibid. at 76. 
119 See Prepared Direct Testimony of Tim McRae on Behalf of California Hydrogen 

Business Council in A.22-09-006, August 29, 2025, Section V, p. 8. 
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• Goal 7 – Economic Opportunity: 1 

The project will consider impacts to disadvantaged communities and 2 

offer training and education in hydrogen blending pipeline operations.  3 

PG&E’s Power Pathway and similar programs can support workforce 4 

development and create pathways into clean energy careers.  As 5 

hydrogen infrastructure grows, ESJ community members can be 6 

considered for roles in operating and maintaining project facilities, 7 

promoting inclusive economic opportunity. 8 

Furthermore, as stated by Andrew C. Keys, Interim City Manager for 9 

the City of Lodi, in a letter of support120 for the project:  10 

[T]he project’s location in Lodi provides an equity boost with its 11 
proximity to SB 535 and AB 1550 disadvantaged communities in 12 
Lodi and surrounding communities.  Combined, these projects will 13 
create hundreds of prevailing wage construction jobs and 14 
permanent jobs above area median income available to Lodi and 15 
these surrounding communities. 16 

Overall, PG&E’s pilot project is being conducted at a standalone 17 

RD&D facility, which significantly reduces the potential for direct 18 

environmental or safety impacts to surrounding communities.  19 

Importantly, the pilot does not involve live hydrogen blending in people’s 20 

homes, ensuring that no adverse effects are anticipated for ESJ 21 

communities during this phase.  As such, the project remains aligned 22 

with the Commission’s ESJ Action Plan by advancing clean energy 23 

innovation in a responsible and community-conscious manner. 24 

G. Conclusion 25 

In conclusion, PG&E’s hydrogen blending demonstration project represents 26 

a prudent, forward-looking investment in California’s clean energy future.  It 27 

complies with all relevant regulatory requirements and contributes essential data 28 

to inform future policy and infrastructure decisions.  The pilot is safe, equitable, 29 

and cost-effective, with a clear focus on generating high-quality, actionable data 30 

that fills critical knowledge gaps.  A large-scale and long-term hydrogen blending 31 

demonstration in the natural gas transmission system is the next critical step to 32 

develop a hydrogen injection standard for California.  This project will provide 33 

 
120 See Attachment B - Letters of Support, AtchB-2. 
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the necessary operational and material data to support such a standard for using 1 

high-pressure gas transmission systems to transport hydrogen blends.  PG&E is 2 

looking forward to taking this next step to help California achieve its 3 

decarbonization goals. 4 

By addressing technical uncertainties and aligning with state climate goals, 5 

the project supports a responsible transition toward low-carbon energy solutions.  6 

I respectfully recommend continued support for PG&E’s pilot project as a 7 

foundational effort to advance hydrogen blending in a manner that benefits 8 

ratepayers, communities, and the broader energy system. 9 

This concludes my prepared rebuttal testimony. 10 

H. Qualifications 11 

My name is Danielle Mark.  I am employed at PG&E as an Expert Gas 12 

Engineer in the Greenhouse Gas and Emission Strategies organization.  I am 13 

responsible for Gas Operations’ hydrogen blending initiatives.  I joined PG&E in 14 

April 2014 as a Gas Operations Engineer in the Gas Distribution Control Center 15 

and was responsible for leading the development and deployment of the Gas 16 

Distribution Control Center’s Emergency Response and Management Process.  17 

From 2016-2022, I was a Senior Gas Engineer in the Gas R&D team leading our 18 

gas decarbonization R&D efforts. 19 

Prior to joining PG&E, I was an Engineering Project Leader at Enbridge Gas 20 

Distribution in Toronto, Canada. 21 

I hold a Bachelor of Applied Science in Chemical Engineering from the 22 

University of Waterloo and a Professional Engineers license in the state of 23 

California. 24 

I have not previously testified before the Commission. 25 
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