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I … do not believe SoCalGas should continue to administer an R&D program.26
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Proposal for Combustion Education and Research at 
California State University, Los Angeles 

Jeff Santner and Ted Nye 
10 November, 2017 

Introduction 

Southern California Gas Company has expressed interest in sponsoring academic activities at CSULA 
with the major goal of educating undergraduates in combustion. To meet this objective, we propose a 
combination of senior design projects, laboratory and coursework modifications, and/or the pursuit of 
fundamental scientific research performed by undergraduates. Instruction, development work, 
experiments, and testing would be performed at CSULA. As an industrial partner, it is anticipated that 
SoCalGas would support this effort with financial resources, testing support when on-campus facilities are 
not sufficient, and technical expertise/experience as needed. The intended outcome of this effort is to 
create engineering graduates with familiarity in combustion science and technology as a means to 
continue and promote Southern California's global leadership in sustainable, clean energy in an 
environment needing state-of-the-art air quality management. 

Senior Design Projects 

Every ABET-accredited engineering department requires students to complete a capstone project, 
many times referred to as Senior Design. CSULA's Senior Design course is a full-year class for Electrical and 
Mechanical Engineering students where they must apply their analytical skills on a practical, real-world 
problem. In the 2017-2018 school year, there were 195 EE and ME students working on 40 projects with 
14 industry partners. 

There are no textbooks for this course, no homework, no tests. It’s about producing results in the 
same manner one would see in a professional environment. This means the designs and analyses must 
meet functional requirements, be on schedule, and be on budget. Much like a residency program to get 
supervised experience, the students learn to manage their project, work together on teams, and 
experience a complete design cycle from initial concept through final verification testing and product 
demonstration. Students must apply their previous undergraduate coursework and show competency 
using computer resources such as CAD or analysis tools. Students attend a weekly lecture where they 
learn about a diverse set of subjects such as project management, interpersonal communication, systems 
engineering, intellectual property, product liability, and a number of technical topics. In addition to their 
team meetings, they meet with a faculty advisor weekly and industry liaison as needed. Each semester 
ends with students presenting their work in an oral design review and with a final written report. 

Corporate sponsors of Senior Design projects are encouraged to contribute $25,000 annually per 
project. This typically includes costs for prototype parts and materials, faculty support, program 
consumables (such as 3D printer materials, posters, supplies, etc), and paying for program overhead 
functions such as support staff and program launch and Expo events. Corporate funding for any university 
effort is typically provided either through a contract with a negotiated Statement of Work or as a 

ST-B-2



2 

philanthropic, tax deductible grant. A grant affords the college more discretionary use of the funding and 
is more efficient since it is billed with much less university overhead. Sponsors receive full use of the 
results and IP produced by their student teams, and get the benefit of evaluating each student for 
potential employment purposes. 

We propose several combustion-related Senior Design projects. We welcome further projects 
proposed by SoCalGas and/or modifications to these projects as needed. 

1) Sensitivity of NOx Formation to Fuel Variability

 Natural gas delivered by SoCalGas is required to meet Rule 30 (section I), which specifies aspects 
of composition such as heating value, content of impurities (water, hydrogen sulfide, mercaptan, total 
sulfur, carbon dioxide, oxygen, inerts, solids, liquids, hazardous substances), hydrocarbon dew point, 
Wobbe Number, Lifting Index, Flashback Index, and Yellow Tip Index. However, composition may still vary 
within this specification due to inputs into the pipeline from new sources, such as Renewable Natural Gas 
(RNG) or tight gas. Furthermore, suppliers often use RNG that does not comply with Rule 30 at the point 
of production rather than processing the gas to meet specifications and enter the pipeline.  

Students working in this project would test the effects of fuel composition on NOx emission with a 
particular burner of interest to SoCalGas (water heater, cooking equipment, etc.). NOx emissions will be 
measured over a range of fuel compositions that meet Rule 30, as well as compositions of typical RNG 
that cannot be allowed to enter the pipeline. The effects of fuel composition will be modeled using a 
reactor network in Cantera software to determine the chemical pathways responsible for NOx emissions 
with different gas composition.  

The major costs of this project are the burner, fuel samples, and the exhaust gas analyzer. The 
exhaust gas analyzer may be outside the price range of this project, so that we will have to borrow an 
analyzer from SoCalGas or another institution.  

2) Design of an Efficient Low-NOx Cooking Burner

NOx emissions from commercial food service are currently unregulated, but this is expected to 
change in the near future in the south coast region of California. Food service burner design is a great 
opportunity for a senior design project because there is large room for improvement, and the burners 
operate at relatively low power compared to industrial burners. 

Students in this project will learn the fundamentals of combustion chemistry as it relates to NOx 
production, and the concepts behind low-NOx natural gas burners in other more mature applications, 
such as combined cycle gas turbines and water heaters. They will create several burner designs and 
manufacture them in our machine shop, or alternatively, investigate potential 3D Additive Manufacturing 
technology that can readily produce complex internal structures and cavities to promote controlled-
uniform flow rates or promote mixing. 

Their burners will be designed to easily interface with the exhaust gas analyzers at SoCalGas so that 
the students can test their designs during a site visit with minimal downtime to SoCalGas testing activities. 
Efficiency will be measured at CSULA with a simple experiment measuring the fuel usage needed to boil a 
known quantity of water in a typical cooking setup. 
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The major cost will be the time and equipment commitment during testing at SoCalGas. The minor 
costs are equipment such as tubing, mounting hardware, valves, flow measurement, and materials for 
machining. Design and manufacture of burners is relatively cheap using our presently available software 
licenses, machine shop, and 3D printers. 

3) Development of a Combustion Experiment for an Undergraduate Course

With our heat transfer, fluid mechanics, and thermodynamics upper-division curricula, lab 
experiments become an essential element to help students understand the physics and develop a sense 
for real-world behavior. Several past Senior Design projects have consisted of students designing, 
analyzing, and building lab hardware, developing the control electronics and instrumentation, and finally, 
developing the learning steps required for the target course students to conduct the experiments. For 
example, Figure 1 shows an ocean wave tank built by students in 2045-15 school year to study the fluid 
mechanics of wave action breaking over ground barriers. 

Figure 1. Wave Jumper Experimental System Designed by Senior Design Students for Fluid Mechanics 
Course Laboratory 
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Coursework 

Dr. Jeff Santner will propose a new combustion course listed in the catalog under ME 4540 – Special 
Topics in Engineering. This is the typical designation for new elective courses. If the course is popular, then 
it will gain its own course number and title in the catalog. The combustion course will be available to 
undergraduate and graduate students who have completed Thermodynamics with a C or better. It will 
likely cover the following topics: 

Thermodynamics review – internal energy, enthalpy, entropy, heat, work, ideal gas law, first and 
second laws of thermodynamics. 
Thermochemistry – concepts of heating value, enthalpy of formation, chemical equilibrium, 
stoichiometry, flame temperature. 
Chemical Kinetics – Arrhenius kinetics, chain reactions, pressure dependence. 
Simple reaction mechanisms – hydrogen, methane, NTC behavior of large hydrocarbons. 
Premixed flames – flame speed, structure, stability, effects of turbulence, detonation. 
Diffusion flames – burner stabilization, droplets, solids. 
Ignition and extinction – Ignition delay time, effects of temperature, pressure, composition, flame 
stabilization and blowoff, flammability limits. 
Pollutants – Formation and environmental effects of NOx, SOx, and Soot. Exhaust treatment. 
Fuels and applications – Octane Number, Cetane number, emissions, impurities, additives 

Funding from SoCalGas will be used for several experiments throughout the combustion course. 
Although this course will not be an official laboratory course, it may include some small experiments and 
demonstrations, for example: 

Bomb calorimetry – Students will measure the heat of combustion of various fuels 
Effects of equivalence ratio and dilution on flame speed – Students will use a modified Bunsen 
burner to create a stable flame with fuel, air, and inert composition controlled by needle valves 
and measured with gas flow meters. They will measure the flame speed based on the cone angle 
over a range of compositions and total flow rates. 
Effects of equivalence ratio and dilution on premixed flame structure – Students will use a 
Hencken burner to create a stable flat flame with fuel, air, and inert composition controlled by 
needle valves and measured with gas flow meters. Flame structure will be investigated by 
traversing a type B thermocouple through the flame using a manual screw drive. Students will 
measure flame thickness and flame temperature while learning about high temperature 
thermocouple methods and radiation correction techniques. 
Diffusion flame structure – A Burke-Schuman burner will be used to investigate the effects of 
Peclet number and fuel/oxidizer composition on flame structure. 

The bomb calorimetry and premixed flame structure experiments may additionally be useful for the 
required thermal systems laboratory course, where students perform experiments related to heat 
transfer and thermodynamics. 

There is potential opportunity for SoCalGas expert guest lecturers to participate in the course that 
would bring key perspective to crucial or emerging issues with the local gas or air quality community.  
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Research 

Funding from SoCalGas will also be used in Dr. Jeff Santner’s laboratory for fundamental combustion 
research. CSULA does not offer Ph.D. degrees, but faculty research is maintained with students in order 
to advance faculty careers, prepare undergraduates and masters students for research in industry and 
academia (R&D and Ph.D. programs), and bring prestige and recognition to the university.  

Possible projects: 

Computational study on the effects of non-thermal HCO on previously measured reaction rates. 
Recent work has shown that an extremely important combustion intermediate, HCO, may 
decompose to H + CO before it is stabilized. This strongly affects computed flame speeds for a 
variety of fuels. This study will re-analyze measurements of HCO reactions in the literature in 
order to extract new reaction rates that include the direct effects of prompt HCO decomposition. 
This work can be extended to re-analyze reactions whose measured reaction rates are indirectly 
affected by prompt HCO decomposition, as well as re-optimizing reaction mechanisms to include 
these effects. 
Fundamental computational studies on engine knock and mild ignition in rapid compression 
machines. This project would continue ongoing collaboration between Dr. Santner and Dr. S Scott 
Goldsborough at Argonne National Laboratory. They are investigating end-gas ignition caused by 
compression from flame propagation. This work is applicable to fundamental combustion 
experiments (rapid compression machine) as well as applications (engine knock). Fundamental 
drivers of these phenomenon, such as heat release rate and thermodynamic properties, are linked 
to global fuel properties, such as octane number, through theoretical and numerical analyses. 
Funding would pay for undergraduate involvement in this ongoing research as well as improved 
computational resources. 
Sensitivity of NOx formation to fuel variability. This project would extend a proposed senior 
design project to measure the NOx concentration profile at different locations within a flame and 
exhaust. This information will be used to refine existing chemical models of NOx formation in 
flames. Gas samples would be extracted from within the flame and exhaust gas using a custom 
gas sampler and temperature probe, with samples analyzed by FTIR or other NOx measurement 
technique. Fundamental results for comparison with models would require a burner with a well-
defined boundary condition, such as a Hencken burner, while parametric trend-finding studies 
may be performed using applications-relevant burners. 

 

Summary 

CSULA would welcome an opportunity to build a more collaborative and productive relationship with 
SoCalGas. This could involve Senior Design projects, advancing combustion topics into existing courses, 
creating an elective combustion course, and by conducting research into SoCalGas relevant topics. In 
return, SoCalGas would participate in guiding or shaping our academic efforts, have access to students for 
internship or full-time employment, and gain the public benefits from supporting a California State 
University. We look forward to continued feedback and collaboration to create the next generation of 
well-versed engineering graduates.  
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Letter 
Number Page Numbers Sierra Club 

Attachment 6 Label Letter Date SC-UCS Selected Comment Letters from SoCalGas to State and Local 
Agencies :

ST-C1 N/A - SoCalGas 
Cover Page

ST-C2 N/A - SoCalGas 
Roadmap

ST-C3 Sierra Club-UCS 
Cover Page

1 ST-C4 to ST-C9 Attachment 6(a) 2/1/2016 Southern California Association of Governments (SCAG) Regional 
Transportation Plan/Sustainable Communities Strategy RTP/SCS

2 ST-C10 to ST-C18 Attachment 6(b) 7/8/2016 SoCalGas and SDG&E, Written Comments to CARB on the 2030 Target 
Scoping Plan Update Concept Paper (July 8, 2016)

3 ST-C19 to ST-C31 Attachment 6(c) 7/18/2016 SoCalGas, Comments to South Coast Air Quality Planning Section of CARB on 
Proposed 2016 State Strategy for the State Implementation Plan (July 18, 2016)

4 ST-C32 to ST-C36 Attachment 6(d) 9/7/2016 SoCalGas and SDG&E, Written Comments to CARB on the Scoping Plan 
Update Workgroup on the Energy Sector (Sept. 7, 2016)

5 ST-C37 to ST-C43 Attachment 6(e) 11/21/2016 SoCalGas, Written Comments to CARB on the 2030 Target Scoping Plan 
Update November 7, 2016 Workshop (Nov. 21, 2016)

6 ST-C44 to ST-C48 Attachment 6(f) 2/15/2017 CEC Docket No. 17-IEPR-06, SoCalGas, Comments on the Joint Agency IEPR 
Workshop on 2030 Energy Efficiency Targets (Feb. 15, 2017)

7 ST-C49 to ST-C52 Attachment 6(g) 3/20/2017 CEC Docket No. 17-EPIC-01, SoCalGas, Comments on the 2018-2020 EPIC 
Investment Plan Funding Initiatives (Mar. 20, 2017)

8 ST-C53 to ST-C60 Attachment 6(h) 4/10/2017 SoCalGas, Comments to CARB on the 2017 Climate Change Scoping Plan 
Update (Apr. 10, 2017)

9 ST-C61 to ST-C67 Attachment 6(i) 6/30/2017 CEC Docket No. 17-IEPR-06, SoCalGas, Comments on the IEPR Staff 
Workshop on 2030 Energy Efficiency Targets (June 30, 2017)

10 ST-C68 to ST-C75 Attachment 6(j) 8/3/2017 CEC Docket No. 17-IEPR-06, SoCalGas, Comments on CEC Staff’s Two Draft 
Papers on SB 350 Energy Efficiency Savings Doubling Targets (Aug. 3, 2017)

11 ST-C76 to ST-C81 Attachment 6(k) 9/6/2017
CEC Docket No. 17-BSTD-01, SoCalGas, August 22, 2017 Proposed 2019 
Building Energy Efficiency Standards ZNE Strategy Presentation Comment 
Letter (Sept. 6, 2017)

12 ST-C82 to ST-C88 Attachment 6(l) 9/21/2017
CEC Docket No. 17-IEPR-06, SoCalGas, Comments on CEC Draft 
Commission Report on SB 350: Doubling Energy Efficiency Savings by 2030 
(Sept. 21, 2017)

13 ST-C89 to ST-C99 Attachment 6(m) 11/13/2017 CEC Docket No. 17-IEPR-01, SoCalGas, Comments on the Draft 2017 
Integrated Energy Policy Report (Nov. 13, 2017)

14 ST-C100 to ST-C102 Attachment 6(n) 1/23/2018 City of Pasadena - Planning Division Draft Climate Action Plan

15 ST-C103 to ST-C117 Attachment 6(o) 2/7/2018 CEC Docket No. 17-IEPR-01, SoCalGas, Comments on the Proposed Final 
2017 Integrated Energy Policy Report (Feb. 7, 2018)

16 ST-C118 to ST-C120 Attachment 6(p) undated City of Indio Development Services Department - Planning:  Indio General Plan 
Update

17 ST-C121 to ST-C124 Attachment 6(q) undated City of Redlands Development Services Department - City of Redlands Draft 
Sustainable Community Element

Roadmap for Appendix C
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1 As presented in an economic analysis by the California Transit Association at the February 9, 2016, ACT 
Regulation Transit Sub-Group meeting. 
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2 Game Changer Technical White Paper, Gladstein, Neandross & Associates, May 3, 2016. 
http://ngvgamechanger.com/pdfs/GameChanger FullReport.pdf. 
3 See ARB Technology Assessment: Medium and Heavy Duty Battery Electric Trucks and Buses, October 2015, 
available at http://www.arb.ca.gov/msprog/tech/techreport/bev_tech_report.pdf  and  ARB Technology 
Assessment: Medium and Heavy-Duty Fuel Cell Electric Vehicles, November 2015, available at 
http://www.arb.ca.gov/msprog/tech/techreport/fc_tech_report.pdf. 
4 Los Angeles Metro Technology Assessment, June 30 2016. 
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5 SoCalGas’ initial work with E3 was on the 2050 target to reduce GHG emissions by 80% below 1990 levels. We 
had assumed a straight-line progression to the 2050 target. So, by 2030, we would achieve a 34% reduction in GHG 
emissions. We would hit the 40% GHG reduction target between 2032 and 2033.  
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1 ARB, “Mobile Source Strategy,” pp. 22, 83 (May 2016).  
http://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf 

JJerilyn López Mendoza 
Program Manager 

Energy and Environmental Affairs 

555 W. Fifth Street, GCT 17E5 
 Los Angeles, CA 90013 

tel: 213.244.5235 
fax: 213.244.8257 

email: jmendoza5@semprautilities.com

ST-C-19



2 

2 ARB, “Mobile Source Strategy,” p.46 (May 2016). 
3 South Coast Air Quality Management District, “Petition to EPA for Rulemaking to Adopt Ultra-Low NOx Exhaust 
Emission Standards for On-Road Heavy-Duty Trucks and Engines,” p.12 (June 3, 2016).  See also San Joaquin Valley 
Air Pollution Control, “Petition Requesting that EPA Adopt New National Standards for On-Road Heavy-Duty Trucks 
and Locomotives Under Federal Jurisdiction, June 22, 2016, at p. 1. “Begin formal rulemaking on the development 
of an ultra-low NOx exhaust emissions standard (0.02 g/bhp-hr) for on-road heavy duty engines.” 
4 Attached for your review is the June 14, 2016, SoCalGas letter to the federal Environmental Protection Agency in 
support of the South Coast Air Quality Management District Petition to Adopt Ultra-Low NOx Emissions Standard, 
as Appendix A to these comments. 
5 California Delivers webpage, “California’s Low-Carbon Fuel Standard Is Working,” http://www.cadelivers.org/low-
carbon-fuel-standard/ 
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6 Press Release, “Big Blue Bus, Fueling a Renewable Future One Bus at a Time,” July 15, 2015. 
http://www.bigbluebus.com/Newsroom/Press/Big-Blue-Bus,-Fueling-a-Renewable-Future-One-Bus-at-a-Time.aspx 
7 SIP, Advanced Clean Transit, p. 53. 
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8 See, for example, “Discussion Draft for Battery Electric Bus Operations,” from April 7, 2016, Advanced Clean 
Transit Workgroup Meeting, at http://www.arb.ca.gov/msprog/bus/ratesanddemand.pdf. 
9 South Coast Air Quality Management District, Draft 2016 Air Quality Management Plan, Appendix IV-A, 
“Stationary and Mobile Source Control Measures,” June 2016, p. IV-A-8, “Incentives Programs Measure.” 
10 For further discussion and full explanation of assumptions for these Figures, please see “Near-Zero Emission 
(NOx) Natural Gas Truck Opportunities in the South Coast Air Basin,” prepared by Environ International 
Corporation, December 2014, attached as Appendix D to these comments. 
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11 Game Changer, Technical White Paper, Next Generation Heavy-Duty Natural Gas Engines Fueled by Renewable 
Natural Gas, May 3, 2016, Figure 4.  http://ngvgamechanger.com/pdfs/GameChanger_FullReport.pdf 
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12 Mobile Source Strategy, released by ARB May 2016, at p. 43.  
http://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf 
13 Mobile Source Strategy, released by ARB May 2016, at p. 44 (emphasis added). 
14 California Air Resources Board, Proposed Short-Lived Climate Pollutant Strategy, released April 2016, p. 66.  
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/proposedstrategy.pdf 
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15 The California Public Utilities Commission has taken an initial step by authorizing the natural gas utilities to 
recover a portion of interconnect costs from ratepayers in D.15-06-029.  
16 South Coast Air Quality Management District Rule 1110.2 adopted on February 1, 2008. 
17 South Coast Air Quality Management District Interim Report on Technology Assessment for Biogas Engines 
Subject to Rule 1110.2 (July 9, 2010). 
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18 Game Changer Technical White Paper, Gladstein, Neandross & Associates, May 3, 2016. 
http://ngvgamechanger.com/pdfs/GameChanger FullReport.pdf. 
19 See ARB Technology Assessment: Medium and Heavy Duty Battery Electric Trucks and Buses, October 2015, 
available at http://www.arb.ca.gov/msprog/tech/techreport/bev_tech_report.pdf and ARB Technology 
Assessment: Medium and Heavy-Duty Fuel Cell Electric Vehicles, November 2015, available at 
http://www.arb.ca.gov/msprog/tech/techreport/fc_tech_report.pdf. 
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20 Energy+Environmental Economics (E3), Decarbonizing Pipeline Gas to Help Meet California’s Greenhouse Gas 
Reduction Goal, November 2014, released January 27, 2015. 
http://origin-qps.onstreammedia.com/origin/multivu archive/ENR/1241844-Decarbonizing-Pipeline-Gas.pdf  
See also, “Study Finds Low-Carbon Gas Fuels NEW Option for Meeting California’s Greenhouse Gas Reduction 
Goals: Comparison of Electrification, Mixed Energy Solutions,” January 27, 2015.  
http://www.prnewswire.com/news-releases/study-finds-low-carbon-gas-fuels-new-option-for-meeting-californias-
greenhouse-gas-reduction-goals-300026623.html 
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21 SIP, p. 82, “Further Deployment of Cleaner Technologies: Off-Road Federal and International Sources.” 
22 SCAG, 2016 to 2040 RTP SCS - Transportation Goods Movement System Appendix, Adopted April 2016. Available 
at http://scagrtpscs.net/Documents/2016/final/f2016RTPSCS GoodsMovement.pdf. Accessed May 2016. 
23 Fact sheets for Ports of Los Angeles and Long Beach. Available at: 
https://www.portoflosangeles.org/pdf/POLA Facts and Figures Card.pdf and 
http://www.polb.com/about/facts.asp. Accessed: May 2016.  
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Jerilyn López Mendoza 

24 SCAG. 2016 to 2040 RTP SCS - Transportation Goods Movement System Appendix, Adopted April 2016. 
Per 2016 to 2040 RTP SCS, approximately 35.5% (5-year average 2010 to 2014) of container volumes handled by 
the Ports of Los Angeles and Long Beach are transported by intermodal trains.

26 It is assumed that the railroads would do a nearly complete fuel switch by major line to minimize duplicating 
fueling infrastructure.   
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Jerilyn López Mendoza 
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Tim Carmichael 

Agency Relations Manager 

 925 L Street, Suite 650 

Sacramento, CA 95814 

Tel:  916-492-4248 

TCarmichael@semprautilities.com 
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2 National Energy Assistance Survey, 2011 http://neada.org/wp-content/uploads/2013/05/NEA Survey Nov11.pdf 
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Tim Carmichael 
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1

1 Staff Paper available at http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-
06/TN215437 20170118T160001 Framework for Establishing the Senate Bill 350 Energy Efficienc.pdf. 
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2 California Energy Efficiency Potential and Goals Studies, http://www.cpuc.ca.gov/General.aspx?id=2013. 
3 California Standard Practice Manual available at http://www.calmac.org/events/spm 9 20 02.pdf. 
4 Energy Efficiency Policy Manual Version 5, July 2013 (R.09-11-014), pg. 24-25. 
5 Staff Paper, p. 19. 
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August 3, 2017 

California Energy Commission 
Dockets Office, MS-4 
1516 Ninth Street  
Sacramento, CA 95814-5512  

Subject: Comments on CEC Staff’s Two Draft Papers on SB 350 Energy Efficiency 
Savings Doubling Targets, Docket #17-IEPR-06 

Dear Commissioners: 

Southern California Gas Company (SoCalGas) appreciates the California Energy 
Commission (CEC) staff’s publication of two draft reports on energy efficiency (EE) savings 
targets. SoCalGas supports the State’s ambitious efforts and offers the following comments 
regarding the two staff papers,1 entitled Senate Bill 350 Energy Efficiency Target Setting for 
Utility Programs and Senate Bill 350 Energy Efficiency Targets for Programs Not Funded 
through Utility Rates for the CEC’s consideration. As there are a number of questions in the 
staff papers to be resolved, SoCalGas encourages CEC to ensure initial targets are based on 
existing policy and cost effectiveness.  

Our comments are organized as follows: 

1. Site Energy and Source GHG Emissions
a. Clarity is needed on the proposed model for site vs. source emissions

2. Requirements for Fuel Substitution Technologies
a. Electrification of final end-uses impedes implementation of climate goals

3. Special Cost-Effectiveness Considerations (3-prong test)
a. CPUC’s 3-Prong test should not be replaced
b. The two reports’ approach to cost-effectiveness is inconsistent

4. Inter-utility Departing Load/Gaining Load Considerations
5. Reporting Data and Cumulative Goals

1. Site Energy and Source GHG Emissions

a. Clarity is needed on the proposed model for site vs. source emissions

1 http://www.energy.ca.gov/2017_energypolicy/documents/#07212017 

Tim Carmichael 
Agency Relations Manager 

State Government Affairs 

 925 L Street, Suite 650 
Sacramento, CA 95814 

Tel:  916-492-4248 
TCarmichael@semprautilities.com 
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Although using site energy metrics may have merits in measuring EE outcomes and end-
user costs, it should not be used to justify measures in the absence of source or TDV metrics 
which provide necessary context to ensure lifecycle greenhouse gas (GHG) emissions are 
not adversely impacted. PRC 25310(d)(10) clearly states “reduce greenhouse gas 
emissions as measured on a lifecycle basis,” which implies that source energy 
characteristics must be considered in these measures. Additionally, SoCalGas contends that 
cost-effectiveness of these measures should be given due consideration to ensure ratepayer 
funds are prudently managed and prioritized to maximize outcomes.  
 

2. Requirements for Fuel Substitution  
 

a. Electrification of final end-uses impedes implementation of climate goals 
 
SoCalGas cautions that including electrification of final end-uses as a strategy to reduce 
energy consumption may preclude adoption other lower carbon energy sources and 
decelerate achievement of the state’s climate goals. The State recently adopted several 
policies that rely on the continued use of natural gas infrastructure to meet the State’s 
decarbonization goals.  Specifically, SB 1383 and California Air Resources Board’s (ARB) 
Short-Lived Climate Pollutant (SLCP) Reduction Plan require the increased use of 
renewable gas to reduce methane from organic sources by 40% by 2030, including 
injection into natural gas pipelines and utilization in the transportation sector.2  Reliable 
natural gas infrastructure is crucial to meeting these objectives of delivering renewable gas 
to end-uses.  
 
Furthermore, ARB’s 2017 Climate Change Scoping Plan Update relies heavily on the SLCP 
Reduction Plan to achieve about one-third of GHG reductions needed to reach the 2030 
goals and demonstrates that California can meet its 2030 goals without electrification of 
buildings. 3  The Proposed Scoping Plan Scenario (Proposed Scenario) analysis states that 
“this scenario does not include fuel-switching of natural gas or diesel end uses to electric 
end uses.”4   Rather, the 2030 goal can be met by existing programs such as Cap-and-Trade 
and the Low Carbon Fuel Standard, and implementation of new legislation such as SB 1383.  
ARB’s economic analysis also demonstrates that the Proposed Scenario achieves the 2030 
goal in a more cost-effective manner than alternative scenarios that include electrification 
of buildings. 5    
 
Natural gas use in ultra-low emitting technology applications will also help achieve GHG 
emission reductions targets and generate air quality benefits.  Replacing the use of fossil 
natural gas with renewable gas could be an effective “fuel-substitution” measure—not only 
to reduce GHGs associated with energy use, but also to reduce methane emissions from 

                                                            
2 CARB Short-Lived Climate Pollutant Reduction Strategy, March 2017 p. 66. 
3 CARB Proposed Scoping Plan, (January 2017) Figure 2 p. 41 
4 CARB Proposed Scoping Plan, (January 2017) Appendix D at 8. 
https://www.arb.ca.gov/cc/scopingplan/app_d_pathways.pdf 
5 CARB Scoping Plan Appendix E p17, January 2017.  
https://www.arb.ca.gov/cc/scopingplan/app e economic analysis final.pdf 
 

ST-C-71



3 
 

organic sources, which account for over 80% of California’s methane emissions. Renewable 
gas can be used for all existing natural gas end-uses to lower net life-cycle GHG emissions 
by at least 40%. An ARB/UC Davis study estimated that around 20% of California’s 
residential natural gas can be supplied by renewable gas from organic sources such as 
dairy manure, landfills, organic municipal solid waste, and wastewater treatment facilities.
      

 
3. Special Cost-Effectiveness Considerations (3-prong test) 

 
a. CPUC’s 3-prong test should not be replaced 

 
SoCalGas encourages the CEC to utilize the CPUC’s established rules, referred to as the 
three-pronged test, to determine if fuel substitution measures are eligible as ratepayer-
funded energy efficiency measures.7  These rules are intended to ensure that eligible fuel 
substitution projects are cost-effective, more efficient, and do not adversely affect the 
environment. In most cases, projects do not pass the three-pronged test because they are 
not cost-effective, and are therefore not eligible for ratepayer-funded programs. The 
Integrated Energy Policy Report (IEPR) should align with the CPUC’s rules in this regard.  
 
SoCalGas cautions against modifying the three-prong test in a way that may compromise 
the test’s screen to make sure that technologies are predominantly energy efficient (and 
not load building or retaining), provide net resource value to the ratepayers funding these 
programs, and maintain customer choice in the marketplace.  Investor-Owned Utilities 
(IOUs) must utilize ratepayer funds to offer a cost-effective portfolio of energy efficient 
measures and programs.  Any modification of the test could potentially remove or reduce 
these ratepayer protections by masking the cost or inflating the benefit to the ratepayer.  
Furthermore, the IOUs have an obligation to pursue EE first in California’s Loading Order 
and to meet unmet resource needs through EE and demand reduction resources that are 
cost-effective, reliable, and feasible under the California Public Utilities Code.   The three-
prong test was developed to confirm that any proposed fuel substitution activities for 
energy efficient technologies are in accordance with these requirements and is therefore an 
important ratepayer protection strategy. 
 
Natural gas is the lowest-price fuel source in California, and provides valuable, low-cost 
energy to ratepayers, including the 33% of SoCalGas residential customers that are 
enrolled in the California Alternate Rates for Energy (CARE) program.  The economic 
impact on ratepayers—especially low-income ratepayers—must be taken into account 
when considering EE. Without natural gas, the cost of energy for many consumers could 
rise: in the CEC’s Pre-Rulemaking on 2019 Building Energy Efficiency Standards docket, an 
Energy and Environmental Economics, Inc. (E3) study examining building electrification 
found a $24 monthly energy bill increase when moving to an all-electric home from a 

                                                            
6 https://www.arb.ca.gov/research/apr/past/13-307.pdf 
7 Energy Efficiency Policy Manual Version 5, July 2013 (R.09-11-014), pg. 24-25. 
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mixed-fuel home.8  Additionally, E3’s analysis showed that an all-electric home required 
more energy than a mixed-fuel home.     
 

b. The two draft reports’ approach to cost-effectiveness is inconsistent 
 
In Senate Bill 350 Energy Efficiency Target Setting for Utility Programs, the staff propose 
“use of a production simulation model that will develop 8,760 hourly GHG emissions per 
unit of electric generation through time… [and] believes environmental impacts element of 
the three-prong test can be replaced by a more straightforward GHG emission assessment” 
(p.49). 
 
However, SB 350 Energy Efficiency Targets for Programs Not Funded through Utility Rates 
states, “in its SB 350 target setting work, for the above and any other energy efficiency 
programs not listed above, staff recommends that the Energy Commission not 
supersede any cost effectiveness test adopted and used by the entity with authority 
over the program. For any other programs and energy efficiency measures, staff 
recommends that the Energy Commission use the general definition of cost-effectiveness in 
section 25000.1(c) of the Public Resources Code” (emphasis added).9  
 
The CEC should take a consistent approach to the cost-effectiveness test to both utility and 
non-utility programs. As described above, SoCalGas does not believe the three-prong test 
should be replaced, as it appropriately protects ratepayers’ interests.   
 

4. Inter-utility Departing Load/Gaining Load Considerations 
 
To ensure appropriate performance standards are used, the three-prong test compares the 
technologies offered by the program/measure/project with the industry standard practice 
same-fuel substitute technologies available to prospective participants that would have 
Total Resource Cost (TRC) and Program Administration Cost (PAC) benefit-cost ratio of 1.0 
or greater.10 When projects pass the three-prong test, EE credit (and ultimately SB 350 EE 
target compliance) go to the utility of departing load.  
 
The IEPR should align with the CPUC’s rules in these regards. 
 
 

5. Reporting Data and Cumulative Goals 
 
SoCalGas seeks clarity on how aspirational goals will impact actual goal setting. 
Additionally, SoCalGas requests more information on how staff plans to account for 
cumulative savings given the increase in potential identified for measures with shorter 
effective useful lives (EULs) and how savings are treated for these measures past their 
EULs.  The CPUC is currently considering cumulative goals as an on-going issue regarding 

                                                            
8 Electrification Analysis, report completed by Energy & Environmental Economics in July 2016. 
9 Senate Bill 350 Energy Efficiency Targets for Programs Not Funded through Utility Rates, July 2017 at 3. 
10 Energy Efficiency Policy Manual, Version 5, July 2013 at 24. 
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how to treat savings decay and reparticipation.  SoCalGas cautions that this is a major issue 
that needs to be resolved between both the CEC and CPUC for consistent treatment of 
cumulative savings. 

 
SoCalGas emphasizes that EE targets set forth for SB350 be based on cost-effectiveness, 
reliability, and feasibility obligations of the IOUs.  The 2018 and Beyond Potential and Goals 
Study forecasted scenarios are evaluated to ensure that the benefits from EE as an energy 
resource are appropriately valued and do not mask the actual cost of energy efficient 
technologies or measures, yielding a costlier outcome to both EE program participants and 
ratepayers.  This has been emphasized by multiple parties including SoCalGas in the 
Integrated Distributed Energy Resources (IDER) proceeding (R.14-10-003) on the proposal 
of a societal cost test that: 
  

“…the [CPUC] should adopt sufficient safeguards to ensure ratepayers 
are not shouldering an unreasonable burden for California’s broader societal 
goals…” and “… should strive to minimize cost shifting among participating 
and non-participating customers, and ensure that in all cases both 
participants and non-participants benefit from the expenditure of ratepayer 
funds.”11 
 

SoCalGas is actively engaged with the CPUC and stakeholders in both IDER and EE 
proceedings (R.13-11-005) where these topics are being considered.  SoCalGas will 
continue to work with the CPUC to determine appropriate goals that are achievable and 
that best represent the market potential for natural gas energy savings. 
 
Given the CEC’s need to track cumulative goals in the State’s effort to achieve the 
cumulative doubling of statewide energy efficiency, SoCalGas cautions that challenges 
associated with accounting for energy savings decay and future market potential, 
incorporation of evaluation data on the estimates of decay, and the achievement of future 
annual goals continue to persist and must be resolved.  The CPUC shifted to annual goals in 
the 2013-2014 cycle to resolve these issues,12 but CPUC staff and the Demand Analysis 
Working Group were unsuccessful in identifying suitable approaches to develop 
cumulative savings.13   
 
One such area where this issue is of large concern involves savings from behavioral, retro-
commissioning, and operational (BROs) program and measures.  Behavioral program 
savings typically have a very short effective useful life (EUL).  Combined with the fact that 
some of the savings are naturally occurring, and that BROs programs and measures make 
up a continually increasing portion of the IOU potential and goals forecast of the 2018 and 

                                                            
11 Reply Comments of Southern California Edison, Pacific Gas and Electric Company, Southern California Gas 
Company, and San Diego Gas & Electric Company on Administrative Law Judge’s Ruling Taking Comment on 
Staff Proposal Recommending a Societal Cost Test, R.14-10-003, April 6, 2017, p. 4. 
12 CPUC D.12-05-015, p. 94-95. 
13 June 15, 2017 Administrative Law Judge’s Ruling Inviting Comments on Draft Potential and Goals Study, p. 6 
(Question 2). 
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Beyond Potential and Goals study, uncertainty regarding the treatment of energy savings 
decay and reparticipation must be resolved as decay make-up savings will become a large 
portion of EE goals as the State tracks the 2015-2030 term. 

SoCalGas continues to echo the concerns in comments docketed in the CEC’s Energy 
Collection Rulemaking R.16-OIR-03 regarding protection of customer privacy and the 
volume of data being proposed by the CEC, which applies to both gas and electric utility 
customers. SoCalGas emphasizes the direction from the Legislature that the CEC minimize 
the data it collects in order to protect personal privacy and confidentiality and to reduce 
duplicative, unnecessary, and burdensome reporting obligations on the entities and 
consumers from which the CEC collects the data.14  Further, IOUs have been refining 
reporting requirements as part of the EE rolling portfolio process which has considered the 
requirement of SB 350.  The CEC should align reporting requirements as much as possible 
to ensure efforts are not duplicated. 

Conclusion 
SoCalGas strongly believes that a diverse energy portfolio which includes multiple fuels 
and technologies is needed to meet California’s energy needs and environmental policies in 
a cost-effective manner. Natural gas utilization in ultra-low emitting technology 
applications will help achieve GHG emission reductions targets and generate air quality 
benefits. Replacing the use of fossil natural gas with renewable gas could be an effective 
“fuel-substitution” measure to not only reduce GHGs associated with energy use, but would 
also reduce methane emissions from organic sources. 

SoCalGas appreciates the CEC’s consideration of these comments in the 2017 IEPR and 
looks forward to continuing to work on advancing California’s energy policy goals and 
objectives. 

Sincerely, 

/s/ Tim Carmichael 

Tim Carmichael 
Agency Relations Manager 
Southern California Gas Company 

14 Public Resources Code Section 25320. 
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BBackground 
The California Energy Commission (CEC) is undergoing its pre-rulemaking for the 2019 Building 
Energy Efficiency Standards (Standards). CEC staff conducted a public workshop to present Zero 
Net Energy (ZNE) related updates on April 20, 2017,1 and SoCalGas® and SDG&E jointly 
submitted comments on May 5, 2017.2 CEC conducted an additional related workshop on 
August 22, 2017,3 and SoCalGas is providing these comments in response to the CEC 
presentation by Mazi Shirakh with document title “Presentation - Proposed 2019 Building 
Energy Efficiency Standards ZNE Strategy”.4 All related documents are available online in CEC 
Docket #17-BSTD-01.5 

SoCalGas Comments  
The 2019 Standards represent a substantial effort on the part of the CEC, its staff, and the 
numerous parties that participated in the workshop. SoCalGas appreciates the extensive efforts 
the CEC has taken to present a balanced energy approach striving to minimize potential negative 
impacts to the electric grid while giving builders, local jurisdictions, and California utility 
customers the flexibility to identify and choose the most effective pathways to comply with 
California’s ZNE goals. SoCalGas appreciates the opportunity to provide the following 
comments.  

Balanced Energy Approach 
With California’s aggressive greenhouse gas reduction goals, many have asserted that the best 
path to achieve those goals is through widespread electrification. However, when appropriate 
analyses are conducted, it raises concerns around grid reliability and harmonization. This issue 
has been recognized through what is commonly known in California as “the duck curve,” 
depicting net load over a 24-hour period. A comparison of forecasted versus actual net load 
shows that this issue develops faster and more pronounced than anticipated, and requires 
assertive mitigation. 6,7,8 The CEC reiterates in its latest ZNE strategy presentation that these 
concerns are exacerbated due to solar photovoltaic (PV) over-generation from buildings. 
SoCalGas urges the CEC to continue on the path of balanced energy, allowing builders and 
designers to utilize all available resources, from higher efficient energy systems to multiple fuel 
sources, both for conventional use and renewable generation systems. This approach fosters 
innovation, competition and flexibility, while still advancing California’s energy policies. 
SoCalGas participates in multiple research and demonstration projects that showcase the 

                                                           

1 http://www.energy.ca.gov/title24/2019standards/prerulemaking/documents/index.html#04202017  
2 http://docketpublic.energy.ca.gov/publicdocuments/17-bstd-
01/tn217465 20170505t170011 marc esser on behalf of socalgas and sdge comments april 20 201.pdf  
3 http://www.energy.ca.gov/title24/2019standards/prerulemaking/documents/index.html#08222017  
4 http://docketpublic.energy.ca.gov/publicdocuments/17-bstd-
01/tn220876 20170824t105443 82217 zne strategy presentation.pdf  
5 https://efiling.energy.ca.gov/lists/docketlog.aspx?docketnumber=17-bstd-01  
6 https://www.eia.gov/todayinenergy/detail.php?id=32172  
7 http://www.scottmadden.com/wp-content/uploads/2016/10/Revisiting-the-Duck-Curve Article.pdf  
8 http://www.nrel.gov/docs/fy16osti/65023.pdf  
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feasibility and success of a balanced energy approach, and will continue to support the CEC in 
defining and executing similar projects in the future.  

Cost Effectiveness 
SoCalGas agrees with the CEC that PV systems should be sized to meet electric kWh and that PV 
tradeoffs for energy efficiency should be disallowed. Cost effectiveness varies regionally and 
allowing flexibility for consumers and builders to select from multiple compliance paths and 
energy options with comparatively small PV systems maximize the cost effectiveness potential 
in designing ZNE homes.  

Balanced energy homes should continue to be supported as the CEC and its consultants have 
recommended beginning on slide 14 of the latest ZNE strategy presentation. Cost effectiveness 
concerns for all-electric homes are compounded by recent field studies where nameplate 
energy factors of heat pump water heaters were found to be significantly higher than actual (for 
example, “real world” EF 1.77 vs. nominal rating of 2.4).9  

SoCalGas is supportive of CEC’s sensitivity analysis of plausible future modifications to NEM 
rates. In the California Public Utility Commission’s (CPUC) latest NEM ruling, they state that NEM 
will be reevaluated in 2019. Given the exacerbation of the duck curve due to PV, it is reasonable 
to assume that the CPUC will further reduce the value of PV electricity exports to the grid, 
especially during mid-day. Furthermore, the CPUC used the same reasoning recently when it 
ruled that SDG&E can soon shift their summer on-peak time of use (TOU) period from 11 am – 6 
pm to 4 pm – 9 pm. The 2019 Standards will be effective in January 2020 and the life cycle 
analysis is 30 years, so both these electricity rate changes, and surely more, will be effective 
during that period. 

More fundamentally, CEC should consider updating their residential electricity rate forecasts in 
the Integrated Energy Policy Report (IEPR) to account for the upcoming prevalence of residential 
PV, and the impact of mandated and new TOU and NEM rates. The TDV schedules and CBECC-
Res should then be updated accordingly. CEC should also consider adding utility bill calculations 
to CBECC-Res so building owners can anticipate their utility bills. 

Finally, a few items were missing: multifamily cost effectiveness calculations and E3’s referenced 
technical report. Multifamily cost effectiveness calculations are especially important given the 
limited available roof area for PV, and the need to improve and justify the related PV exception 
that was proposed. The E3 technical report surely includes numerous important details left out 
of the presentation, and stakeholders need time to review those details and provide public 
comments.  

Reach codes 
SoCalGas agrees with the CEC in recognizing the State’s goals as a collective effort, inclusive of 
the important role local jurisdictions have in maintaining authority to adopt cost-effective reach 
codes as a strategy to capture energy savings beyond minimum state requirements. SoCalGas 
provides support to local jurisdictions looking to implement a reach code through the 
development of tools and resources including cost-effectiveness studies and this support will 
continue as California strives to meet ZNE goals. 
                                                           

9 http://aceee.org/sites/default/files/pdf/conferences/hwf/2017/Howlett Session3B HWF17 2.27.17.pdf  
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In summary, through a cost-effective balanced energy strategy, SoCalGas is supportive of the 
2019 Building Energy Efficiency Standards approach to reach ZNE goals. We thank the CEC for 
the opportunity to provide these comments and will continue to be involved through the 2019 
rulemaking process. 

Sincerely, 

 

Sue Kristjansson 
Codes & Standards and ZNE Manager 
Southern California Gas Company 
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Tim Carmichael 

Agency Relations Manager 

State Government Affairs 

 925 L Street, Suite 650 

Sacramento, CA 95814 

Tel:  916-492-4248 

TCarmichael@semprautilities.com 
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GGeorge Minter 
 Regional Vice President 

External Affairs & Environmental Strategy 
Southern California Gas Company 

 
555 W. 5th Street 

Los Angeles, CA 90013 
(213) 244-2550 

GIMinter@semprautilities.com 
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GGeoffrey Danker, AICP 
Senior Policy & Planning Advisor 

555 W. Fifth Street, GCT 17E5 
 Los Angeles, CA 90013 

Email: gdanker@semprautilities.com
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APPENDIX D

Power-to-gas is a research interest across the globe.  Below are some project highlights: 

1. Grid operators in Britain are preparing to dilute the natural gas grid with low-carbon
hydrogen. A report published by the Institution of Mechanical Engineers outlines the
potential for power-to-gas as a technology to support the addition of renewable energy
capacity to the grid, and as a storage alternative with advantages over much talked about
lithium-ion technology.1

2. The Deutsche Energie-Agentur GmbH (dena), the German Energy Agency, and its
partners are supporting the use and development of the power-to-gas system solution with
the objective to establish power-to-gas as a reliable, cost-efficient and large-scale multi-
purpose option at least by the beginning of the year 2020/2025 with at least 1,000 MW of
electrolysis power installed in Germany.2

3. BioCat Project in Copenhagen, Denmark uses an advanced alkaline electrolyzer which is
powered by nearby renewable electrical generators. The hydrogen produced by the
electrolyzer is combined with CO2 supplied by an on-site biogas upgrading process in a
biological methanation system to produce pipeline-grade renewable gas for injection and
storage in a local gas distribution grid.3

1 https://www.pv-magazine.com/2018/05/10/report-calls-on-uk-government-to-embrace-power-to-gas/
2 http://www.powertogas.info/english/
3 http://biocat-project.com/

ST-D-1



APPENDIX E 

ACC-OC Climate Action Plan Comment Letter
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Kelsey Brewer
Policy Analyst
Association of California Cities – Orange County
500 S. Main St. Suite 410 
Orange, CA 92868

RE: Association of California Cities – Orange County Climate Action Plan

Dear Ms. Brewer,

Southern California Gas Company (SoCalGas) is one of California’s investor-owned utilities 
regulated by the California Public Utilities Commission. We are the nation’s largest natural gas 
distribution utility, providing energy to 20.9 million consumers throughout 500 communities. 
SoCalGas’ service territory encompasses approximately 20,000 square miles in diverse terrain 
throughout Central and Southern California. 

SoCalGas appreciates the opportunity to submit comments on the Association of California Cities –
Orange County (“ACC-OC”) Model Climate Action Plan. These comments have been composed 
pertaining to the Transportation, Waste & Recycling and Energy sections depicted in the Draft Plan. 

The comments provided regard the following topics:

Recommended General CAP Principles
Renewable Natural Gas
Distributed Energy Technology
Near-zero Emission Transportation Technology

1. Recommended General CAP Principles

SoCalGas recommends that the Association of California Cities – Orange County considers the 
following principles for Cities seeking to draft and implement Climate Action Plans: 

Aim to create technology-neutral goals and policies;
Cities should not pick technology winners and losers, and rather should strive to create
performance standards vs mandates;
Advocate for cost-effective solutions to reduce carbon emissions;
Consider full life-cycle emissions vs simplified environmental metrics;

GGeoffrey Danker, AICP 
Franchise, Fees and Planning Manager 

555 W. Fifth Street, GCT 17E5 
 Los Angeles, CA 90013 

Email: gdanker@semprautilities.com

A1710008 Sierra Club-UCS-004 Q16 Attachment_ACC-OC Climate Action Plan Comment Letter.pdf
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Partner with utilities to align and take advantage of existing energy efficiency programs
and should seek to team on new initiatives that will reduce carbon emissions and
increase resiliency;
Seek to accelerate the capture, production and use of renewable natural gas, through
incentives for collection and processing, to increase renewables, reduce greenhouse gas
emissions, and reduce fossil fuel reliance;
Accelerate adoption of natural gas for use in clean transportation by providing incentives
for natural gas fueling and cleaner vehicles to reduce emissions;
Plan for a secure and resilient energy future with a diverse portfolio of resources,
including natural gas;
Cities should lead the effort to modernize and protect utility infrastructure by supporting
streamlined regulatory and licensing system that enables energy, water, and
telecommunications industries to invest with surety; and
Support natural gas distributed generation, such as combined heat and power systems,
micro-turbines and fuel cells, to more efficiently meet consumers’ energy demands

2. Renewable Natural Gas

SoCalGas believes that there are important pathways utilizing natural gas including renewable 
natural gas that achieve both criteria and greenhouse gas pollution reductions faster and more 
economically than just “decarbonizing” electric generation. SoCalGas is focused on “decarbonizing 
the pipeline.” 

SoCalGas supports the goal of Policy A, Reduce the amount of energy waste, in the Energy section 
of the document, specifically the Action stating the City should “potentially increase the availability 
of clean energy supply, like natural gas, as an additional option for consumers.” We appreciate the 
recognition of natural gas as a clean energy source, for it has considerably less NOx emissions than 
other fuels like coal and diesel, and want to further highlight the use of renewable natural gas as an 
even cleaner energy resource. Renewable natural gas, or biomethane, and biogas are important 
sources of carbon neutral, renewable energy. Unlike other sources of renewable energy—such as 
solar and wind—biomethane doesn’t need the sun to shine or the wind to blow. Waste materials can 
be converted into deliverable, renewable energy that is available around the clock. The energy 
produced when biomethane fuels electric generation is considered renewable similar to solar and 
wind and can be counted towards California’s Renewable Portfolio Standards. When used as a 
transportation fuel, biomethane has one of the lowest carbon intensities of all transportation fuels.

Further, the use of renewable natural gas can be also seen as highly salient to the Policies and 
Actions in the Waste & Recycling Section, which state the Cities should “consider capturing 
methane gas from wastewater treatment.” Methane captured from wastewater treatment is a form of
biogas and can be reformed into biomethane, which is ready for immediate use. This method can 
also be done with waste from landfills, where organic waste is diverted from landfill disposal and, 
instead, used to produce methane gas. Here use of renewable natural gas can also help waste stream 
diversion. 

To this end, we believe renewable natural gas can be seen as a renewable energy source that aligns 
with the Policies and Actions outlined in the Energy and Waste & Recycling sections of the Draft 
Climate Action Plan and request that it be included as a renewable energy source to be supported 
along with other renewable energy technologies. 

A1710008 Sierra Club-UCS-004 Q16 Attachment_ACC-OC Climate Action Plan Comment Letter.pdf
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3. Distributed Energy Technology

The fourth Action depicted in the Energy section suggests the County “work with utility and 
stakeholders to make cleaner energy [and] electricity available, as an option, in the community.” A 
common method of achieving this is through use of community-oriented distributed generation
(“DER”) technologies. Common types of DER include renewable wind and solar power, which can 
help local cities and communities generate their own electricity separate from the grid. However,
near-zero natural gas technologies can also play an integral role as a form of DER that provide 
local, resilient sources of energy while helping reduce energy generation emissions. Specifically, 
combined heat and power (“CHP”) can serve as a form of onsite DER technology to help separate 
cities and communities from the electricity grid as well as help diversify their energy mix, thereby 
increasing local energy security. CHP technologies powered by microturbines can allow a business 
or other building, such as a hospital, to generate its own electricity and heating, allowing the 
building to be disconnected from the grid. In providing an alternate source of energy, CHP helps 
efficiently create a broader and diverse mix of energy resources while increasing energy efficiency 
and helping reduce energy generation emissions.

4. Near-zero Emission Transportation Technology

The Transportation section of the Climate Action Plan lists the second goal of Policy C, Encourage 
Multimodal Transportation, as regarding “non-emission vehicle transportation.” Accordingly, a 
majority of the Actions under this goal seem to favor consideration of only electric infrastructure 
(i.e. favoring charging stations for electric vehicles). SoCalGas disagrees that emission reductions 
from transportation should be solely met through zero emission technologies. Rather, we suggest 
including language pertaining to both zero and near-zero emission technologies. In fact, when 
fueled by renewable natural gas as discussed earlier, natural gas technologies for the transportation 
sector can achieve the State’s emissions reduction targets faster than electrification. 

As detailed in Game Changer Technical Whitepaper by Gladstein, Neandross & Associates (GNA), 
a heavy-duty natural gas engine is now commercially available which meets ARB’s lowest-tier 
optional low-NOx emission standard at 0.02 g/bhp-hr NOx1 . When paired with RNG, this 
technology will provide a commercially proven, broad-based, and affordable strategy to 
immediately achieve major reductions in emissions of criteria pollutants, air toxins, and greenhouse 
gases.  As ARB has identified that heavy-duty electric and fuel cell electric vehicles will not be 
available in the next several decades, RNG provides the single best opportunity for California to 
achieve its air quality and climate change goals in the on-road heavy-duty transportation sectors.  
Equally important, major reductions of cancer causing toxic air contaminants can immediately be 
realized in disadvantaged communities adjacent to freeways and areas of high diesel engine activity, 
where relief is most urgently needed.

Action 2 under this goal suggests the City “consider encouraging infrastructure for alternative fuel 
vehicles, such as plug-in stations,” and Action 3 furthers this with “consider[ing] incentivizing 
business to provide charging stations and other infrastructure.” Both of these are good examples for 
opportunities to include language for natural gas fueling infrastructure, especially as natural gas 
technologies can achieve emissions reductions more cost-effectively than their electric equivalents. 

1 Game Changer Technical White Paper, Gladstein, Neandross & Associates, May 3, 2016. 
http://ngvgamechanger.com/pdfs/GameChanger_FullReport.pdf.

A1710008 Sierra Club-UCS-004 Q16 Attachment_ACC-OC Climate Action Plan Comment Letter.pdf
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For example, municipalities such as the Orange County Transportation Authority2, Santa Monica 
Big Blue Bus and San Diego Metropolitan Transit System have already made the move to using 
renewable natural gas in their bus fleets because the low-NOx natural gas engines are an order of 
magnitude more cost effective at achieving emission reductions compared to electric or fuel cell 
buses.3

Conclusion

In summary, SoCalGas supports the general goals and Actions outlined in the Draft Climate Action 
Plan. That said, SoCalGas strongly supports the Actions listed under Policy D, Collaboration 
Efforts, that advocate “transportation collaboration with the Private Sector” and “collaboration with 
agencies to obtain funding to lower GHGs.” We appreciate the ongoing discussion and are excited 
to continue our engagement with the Association of California Cities – Orange County. 

Sincerely, 

Geoffrey Danker, AICP 

Franchise, Fees and Planning Manager 

SoCalGas 

2 Piellisch, Rich. "Element Markets for OCTA Biomethane." Fleets & Fuels. N.p., 21 Mar. 2016
<http://www.fleetsandfuels.com/fuels/cng/2016/03/element-markets-for-octa-biomethane/#respond>
3 Los Angeles Metro Technology Assessment, June 30 2016.
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