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REBUTTAL TESTIMONY OF  1 
LARRY T. BITTLESTON AND STEVE HRUBY  2 

(GAS STORAGE OPERATIONS AND CONSTRUCTION) 3 

I. SUMMARY OF DIFFERENCES 4 

TOTAL O&M - Constant 2021 ($000) 

 
Base Year 

2021 
Test Year 

2024 
Change 

 
SOCALGAS 43,473 47,782 4,309 
CAL ADVOCATES 43,473 47,782 4,309 
PCF 1 N/A N/A N/A 

 5 

TOTAL CAPITAL - Constant 2021 ($000) 
 2022 2023 2024 Total Difference 
SOCALGAS 206,195 163,279 146,550 516,024  
CAL ADVOCATES 206,195 163,279 146,550 516,024 0 
PCF 145,135 109,688 85,083 339,906 (176,118) 

II. INTRODUCTION 6 

This rebuttal testimony regarding Southern California Gas Company’s (SoCalGas’s) 7 

request for Gas Storage Operations and Construction addresses the following testimony from 8 

other parties:   9 

• The Public Advocates Office of the California Public Utilities 10 

Commission (Cal Advocates) as submitted by Dao A. Phan (Exhibit CA-11 

03), dated March 27, 2023.   12 

• The Public Advocates Office of the California Public Utilities 13 

Commission (Cal Advocates) as submitted by Stacey Hunter (Exhibit CA-14 

20), dated March 27, 2023.   15 

• The Utility Reform Network (TURN), as submitted by Adria Tinnin 16 

(Exhibit TURN-03), dated March 2023. 17 

 
1  In its testimony, Protect Our Communities Foundation (PCF) recommends reductions to SoCalGas’s 

O&M revenue requirement and not to its forecasted costs.  PCF did not provide workpapers 
supporting this calculation.  Accordingly, there is no PCF forecast reduction recommendation to be 
included in the summary table.   
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• The Utility Reform Network (TURN) and Southern California Generation 1 

Coalition (SCGC), as submitted by Catherine E. Yap (Exhibit TURN-2 

SCGC-05), dated March 27, 2023 3 

• Protect Our Communities Foundation (PCF), as submitted by Bill Powers 4 

(PCF-01), dated March 27, 2023. 5 

• The Utility Reform Network (TURN), as submitted by Garrick Jones 6 

(Exhibit TURN-10), dated March 2023. 7 

As a preliminary matter, the absence of a response to any particular issue in this 8 

rebuttal testimony does not imply or constitute agreement by SoCalGas with the proposal 9 

or contention made by these or other parties.  The forecasts contained in SoCalGas’s 10 

direct testimony, performed at the project level, are based on sound estimates of its 11 

revenue requirements at the time of testimony preparation.  12 

A. Cal Advocates 13 

The following is a summary of Cal Advocates’ positions on Gas Storage Operations and 14 

Construction:2 15 

• Cal Advocates does not take issue with SoCalGas’s request for non-shared 16 

or shared Gas Storage Operations and Construction O&M expenses.  Cal 17 

Advocates also does not take issue with SoCalGas’s request for Gas 18 

Storage Operations and Construction capital expenditures. 19 

• Cal Advocates recommends that SoCalGas’s Honor Rancho Compressor 20 

Modernization (HRCM) project be removed from the Post-Test Year 21 

(PTY). 22 

• Cal Advocates proposes a $12.6 million reduction of SoCalGas’s request 23 

to recover capital expenditures incurred to complete the Aliso Canyon 24 

Turbine Replacement (ACTR) project.  25 

 
2  Ex. CA-03 (Testimony of Dao Phan on behalf of Cal Advocates - SCG Gas Operations, Part 2), 

March 27, 2023, at 4-6, 27-30; Ex. CA-20, (Testimony of Stacey Hunter on behalf of Cal Advocates 
– Post-Test Year Ratemaking), March 27, 2023, at 20-22.   
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B. The Utility Reform Network (TURN) 1 

The following is a summary of TURN’s positions on Gas Storage Operations and 2 

Construction:3 3 

• TURN opposes the hydrogen refueling station portion of the HRCM 4 

project which is part of the ARE PTY component.  5 

• TURN does not specifically object to the four fleet vehicle additions 6 

included within the Gas Storage Operations direct testimony (Ex. SCG-10-7 

R); however, TURN recommends a disallowance to the Test Year forecast 8 

for SoCalGas based on the elimination of Planned Replacements and 9 

Vehicle Additions.4  10 

C. The Utility Reform Network – Southern California Generation Coalition 11 
(TURN-SCGC) 12 

The following is a summary of TURN-SCGC’s positions on Gas Storage Operations and 13 

Construction:5 14 

• For the HRCM project, TURN-SCGC recommend the Commission direct 15 

SoCalGas to only complete the compressor upgrade, which includes 16 

replacing the compressors, the compressor building and obtaining a new 17 

electrical interconnection with Southern California Edison Company 18 

(SCE) to accommodate the electric motor driven compressors.   19 

• TURN-SCGC claim that the microgrid activities and costs should be 20 

excluded from the HRCM project due to undemonstrated need.  21 

 
3  Ex. TURN-3 (Prepared Testimony of Adria Tinnin on behalf of TURN - Addressing Equity Issues 

Related to San Diego Gas & Electric Company and Southern California Gas Company in Their Test 
Year 2024 General Rate Case) March 27, 2023, at 11-12, 23-24, 27-28; Ex. TURN-10 (Prepared 
Testimony of Garrick Jones on behalf of TURN - Addressing SDG&E and SoCalGas Fleet Services 
and Compensation Benefits), March 27, 2023, at 3-7. 

4  This rebuttal testimony will address the overall business justification of the four Fleet Vehicle 
Additions, while SoCalGas’s Fleet Services rebuttal testimony (Exhibit SCG-218) addresses the cost 
forecast. 

5  March 27-2023, TURN-SCGC-05.  Prepared Testimony of Catherine Yap Addressing the Proposal of 
San Diego Gas & Electric Company and Southern California Gas Company in Their Test Year 2024 
General Rate Case Related to Honor Rancho Compressor Station, pp. 1-6.  
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• TURN-SCGC assert that the Advanced Renewable Energy (ARE) projects 1 

(hydrogen production, storage, blending and fueling station) are outside of 2 

scope of utility services and should be rejected. 3 

D. Protect Our Communities Foundation (PCF) 4 

The following is a summary of PCF’s position on Gas Storage Operations and 5 

Construction:6 6 

• PCF contends SoCalGas’s Aliso Canyon Natural Gas Storage Facility 7 

(Aliso Canyon) and its associated operating expenses are no longer 8 

necessary to assure natural gas reliability in the Los Angeles Basin.  9 

III. REBUTTAL TO PARTIES’ O&M PROPOSALS 10 

No parties took issue with SoCalGas’s forecast for non-shared or shared Gas Storage 11 

Operations and Construction O&M expenses.  TURN does not specifically object to the four 12 

fleet vehicle additions included within the Gas Storage Operations direct testimony (Exhibit 13 

SCG-10-R); however, TURN recommends a disallowance to the Test Year forecast for 14 

SoCalGas based on the elimination of Planned Replacements and Vehicle Additions.  PCF 15 

mistakenly contends Aliso Canyon and its associated operating expenses are no longer necessary 16 

to assure natural gas reliability in the Los Angeles Basin and recommends a reduction to the 17 

O&M revenue requirement rather than forecasted costs.  18 

A. Non-Shared Services O&M 19 

NON-SHARED O&M - Constant 2021 ($000) 
 Base Year 

2021 
Test Year 

2024 
Change 

 
SOCALGAS  43,473 47,782 4,309 
CAL ADVOCATES 43,473 47,782 4,309 
PCF7 N/A N/A N/A 

 
6  Ex. PCF-01 (Prepared Direct Testimony of Bill Powers, P.E. on Behalf of the Protect Our 

Communities Foundation), March 27, 2023, at 22.   
7  In its testimony, PCF recommends reductions to SoCalGas’s O&M revenue requirement and not to its 

forecasted costs.  PCF did not provide workpapers supporting this calculation.  Accordingly, there is 
no PCF forecast reduction recommendation to be included in the summary table.   
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1. TURN 1 

TURN opposes SoCalGas’s Lease and Licensing forecasted costs,8 arguing that the 2 

incremental business need has not been justified and that SoCalGas routinely forecasts more 3 

vehicle replacement counts than it achieves.  The forecasted costs for fleet vehicles are 4 

sponsored in SoCalGas’s Fleet testimony of Michael Franco (see Exhibit SCG-18-R), however, 5 

the business justifications for the incremental vehicles are spread across multiple witness areas.   6 

This rebuttal testimony demonstrates the business justification for four incremental fleet 7 

vehicles, which are forecasted in our direct testimony to support operational activities of the 8 

organization.  Fleet vehicles are essential to supporting aboveground storage field operations 9 

rounds and maintenance activities.  As part of their job functions, employees are required to 10 

travel to different work locations with various tools and equipment.  For example, employees 11 

visit numerous wellsites to perform various activities including, but not limited to, conducting 12 

pressure and leakage surveys, patrolling field lines, lubricating valves, cleaning lines, disposing 13 

of pipeline drips, injecting corrosion inhibitors, and maintaining well pressure monitors, alarms 14 

and gauges.  These employees have a wide area to travel to for operations and maintenance.  The 15 

approximate area for each field is 3,600 acres for Aliso Canyon, 600 acres for Honor Rancho, 16 

295 acres for La Goleta and 40 acres for Playa del Rey.  These operations and maintenance 17 

activities are critical to maintaining the safety and reliability of gas storage infrastructure, and the 18 

fleet vehicles forecasted in our direct testimony are necessary to complete these essential 19 

functions.  20 

2. PCF 21 

PCF claims that Aliso Canyon and its operating expenses are no longer necessary to 22 

assure natural gas reliability in the Los Angeles Basin.9  PCF recommends that annual operating 23 

expenses of approximately $100 million be removed, including that the O&M revenue 24 

requirement (rather than forecasted costs) be reduced by approximately $46 million each year.10   25 

In Attachment 2 of its testimony, titled Aliso Canyon Storage Facility 2022-2024 GRC 26 

Operational Costs, PCF provided calculations depicting only capital costs and provided no 27 

 
8  Ex. TURN-10 (Garrick Jones) at 3-15. 
9  Ex. PCF-01 (Bill Powers) at 22. 
10  Ibid. 
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calculus for how it arrived at its recommendation to reduce the O&M revenue requirement.  1 

Other than PCF’s mistaken and unquantified O&M recommendation, no other party opposed 2 

SoCalGas’s Non-Shared Operating and Maintenance (O&M) Storage Facilities forecast. 3 

Moreover, as explained further herein, PCF inappropriately raises issues outside the scope of this 4 

General Rate Case (GRC) and attaches testimony from a separate proceeding in an attempt to 5 

support its mistaken position that Aliso Canyon could be closed before the winter of 2023/2024.  6 

Accordingly, PCF’s recommendation should be rejected. 7 

IV. REBUTTAL TO PARTIES’ CAPITAL PROPOSALS 8 

TOTAL CAPITAL - Constant 2021 ($000) 
 2022 2023 2024 Total Difference 
SOCALGAS 206,195 163,279 146,550 516,024 - 
CAL ADVOCATES 206,195 163,279 146,550 516,024 0 
PCF  145,135 109,688 85,083 339,906 (176,118) 

Other than PCF, no parties took issue with SoCalGas’s request for Gas Storage Operations 9 

and Construction capital expenditures.  PCF mistakenly claims that Aliso Canyon and its 10 

associated operating expenses are no longer necessary to assure natural gas reliability in the Los 11 

Angeles Basin and recommends that annual operating expenses of approximately $100 million 12 

be removed.11  In Attachment 2 of its testimony, titled Aliso Canyon Storage Facility 2022-2024 13 

GRC Operational Costs, PCF provides what it surmises to be the routine capital operating 14 

expenses for Aliso Canyon and recommends a reduction of approximately $60 million per year.      15 

PCF inappropriately raises issues outside the scope of this GRC and attaches testimony 16 

from a separate proceeding in an attempt to support its mistaken position that Aliso Canyon 17 

could be closed before the winter of 2023/2024.  Pursuant to Senate Bill (SB) 380, the 18 

Commission opened Investigation (I.) 17-02-002 to determine the feasibility of minimizing or 19 

eliminating the use of Aliso Canyon while still maintaining energy and electric reliability for the 20 

region.  Whether Aliso Canyon is necessary for reliability is being considered in that open 21 

proceeding, and the Commission has yet to make a determination as to the feasibility of 22 

minimizing or eliminating the use of Aliso Canyon.   23 

Moreover, on September 23, 2022, the Assigned Commissioner’s Ruling in I.17-02-002 24 

provided that: “Given the circumstances today, it is undeniable that the availability of gas at 25 

 
11  Id. at 22.   
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Aliso Canyon influences the price of gas and what customers pay for gas and electricity.  Aliso 1 

Canyon is currently needed to support just and reasonable gas and electricity rates, natural gas 2 

system reliability, and energy security.  Aliso Canyon cannot be immediately closed without 3 

potentially severe consequences for millions of Californians who rely on natural gas for essential 4 

services.”12  The Commission has found that Aliso Canyon is currently needed for reliability. 5 

PCF’s mistaken recommendations should be rejected, and the Commission should recognize 6 

PCF’s testimony inappropriately raises issues outside the scope of the GRC. 7 

V. POST TEST YEAR CAPITAL  8 

A. Honor Rancho Compressor Station Modernization (HRCM) Project  9 

The HRCM Project consists of two components; the Principal component and the 10 

Advanced Renewable Energy (ARE) component.  SoCalGas is prioritizing the execution of the 11 

Principal component to comply with South Coast AQMD Rules 1110.2 and 1100.  SoCalGas 12 

estimates the Principal component will be placed into service in Q1 2027, followed by the ARE 13 

component in Q1 2028.  Due to the expected completion date of the Principal component being 14 

forecasted beyond 2024, the associated revenue requirement is captured in the PTY Ratemaking 15 

proposal sponsored by Khai Nguyen (Exhibit SCG-240). 16 

1. Cal Advocates 17 

Cal Advocates proposes that “SCG should be directed to remove this request from its 18 

PTY and that it should be required to file the Honor Rancho Compressor Modernization as a 19 

separate application.”13  Cal Advocates bases these recommendations on flawed logic and bad 20 

assumptions.  Cal Advocates centers its argument to remove HRCM Project from PTY 21 

ratemaking on the assumption that the project will not be completed on schedule.  Cal Advocates 22 

contends that, “[t]he completion date is estimated by SCG in the final attrition year and given 23 

even limited delays would likely push the completion date out to the next GRC cycle.”14  Cal 24 

Advocates is mistaken.  The planning for this project is well underway, and SoCalGas does not 25 

anticipate delays in meeting the construction completion date.   26 

 
12  I.17-02-002, Assigned Commissioner’s Ruling Entering Into The Record Energy Division Proposal 

and Ordering Testimony, September 23, 2022, at 8.  
13  Ex CA-20 (Stacey Hunter) at 22. 
14  Ibid. 
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To further demonstrate that this project is being managed to meet its proposed timeline, 1 

SoCalGas submitted and received approval in November 2021 for the Facility-Wide Engine 2 

Modernization Compliance Plan (FWEMCP).  SoCalGas also submitted a Permit to Construct 3 

(PTC) in June 2022 which is expected to be approved approximately 24 months from the 4 

application filing date.  SoCalGas will have 36 months from SCAQMD issuance of the PTC to 5 

complete the project to meet the emission limits specified in Rule 1110.2.  In addition, strict 6 

compliance deadlines mandated by South Coast Air Quality Management District (SCAQMD)—7 

compliance with Rule 110015 (Implementation Schedule for NOx Facilities) and Rule 1110.216 8 

(Emissions from Gaseous and Liquid-Fueled Engines)—fall within the PTY timeframe and are 9 

driving timely completion of this project.  Therefore, the Commission should find SoCalGas’s 10 

expected completion date of the Principal component achievable and the HRCM project should 11 

not be removed from the proposed PTY ratemaking.   12 

Cal Advocates also argues that the HRCM project should be removed from the PTY 13 

ratemaking because “[t]here is little support within SCG’s testimony or workpapers for a project 14 

of this magnitude, just two line items in the PTY testimony and limited support in the Gas 15 

Storage and Operations testimony.”17  Cal Advocates is incorrect.  SoCalGas has provided 16 

detailed information on project definition, scope, cost, schedule, and sustainability goals of the 17 

HRCM Project in Exhibit SCG-10-R (Testimony of Larry T. Brittleston and Steve Hruby – Gas 18 

Storage Operations and Construction).18  Furthermore, SoCalGas has provided a copy of the 19 

Honor Rancho Compressor Modernization PTC application (147-pages) in response to data 20 

request TURN-SCGC-SCG-01, Q1.4, which was submitted on January 12, 2023.19 21 

Cal Advocates also claims that, “[w]ith an estimated revenue requirement of $92.3 22 

million in 2027, this project meets the Commission’s threshold of $75M to require a separate 23 

 
15  SCAQMD Rule 1100, Implementation Schedule for NOx Facilities (Amended January 10, 2020), 

“The purpose of this rule is to establish the implementation schedule for RECLAIM and former 
RECLAIM facilities that are transitioning to a command-and-control regulatory structure.” 

16  SCAQMD Rule 1110.2, Emissions from Gaseous- and Liquid-Fueled Engines (Amended November 
1, 2019). 

17  Ex. CA-20 (Stacey Hunter) at 22.  
18  See Ex. SCG-10-R (Revised Direct Testimony of Larry T. Brittleston and Steve Hruby), August 

2022, Appendix E, at LTB SH E-1 (Honor Rancho Compressor Modernization Supplemental Project 
Description). 

19  See Appendix B 
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application with the appropriate levels of documentation, support, and review.”20  Cal Advocates 1 

fails to acknowledge that the Commission has addressed this issue in Decision (D.) 22-12-021.  2 

As indicated in that decision, the HRCM project is exempt from the requirements of filing a 3 

separate application due to project costs exceeding $75M threshold per GO-177, Section IV (B) 4 

Compliance with Section IV(A)(1).21  GO-177, Section IV (B) Compliance with Section 5 

IV(A)(1) provides that: 6 

b.  projects that have a scheduled in-service date occurring before January 1, 2024 7 
and projects for which an application for approval has been submitted to an air 8 
quality management district for compliance with an environmental rule prior to the 9 
effective date of this General Order.22   10 

Pursuant to Ordering Paragraph (OP) 6 of D.22-12-021 and GO-177, SoCalGas filed and 11 

served a list of gas infrastructure projects that meet this specific criteria and provided the 12 

information identified in GO-177 Section V(C)(2).  The HRCM project was among the list of gas 13 

infrastructure projects SoCalGas identified as exempt from filing a separate application.  In 14 

addition, in accordance with OP 7 of D.22-12-021, SoCalGas served and filed the annual report 15 

required under GO-177 Section X.  That annual report similarly identified the HRCM Project as 16 

exempt. 17 

Cal Advocates has failed to demonstrate the HRCM Project should be removed from the 18 

2024 GRC or from the PTY Ratemaking proposal.  The HRCM Project should remain in this 19 

GRC and the PTY Ratemaking proposal as outlined in the PTY Ratemaking Testimony of Khai 20 

Nguyen (Exhibit SCG-240).   21 

2. TURN-SCGC 22 

a. Microgrid 23 

TURN-SCGC recommend “[t]he Commission direct SoCalGas to complete the 24 

compressor upgrade, which includes replacing the compressors, the compressor building and 25 

obtaining a new electrical interconnection with SCE to accommodate the electric motor driven 26 

 
20  Ex. CA-20 (Stacey Hunter) at 22. 
21  See Appendix A, CPUC, General Order 177: Establishing Rules For Application, Notification, and 

Reporting Requirements for Gas Infrastructure Located in California (Adopted December 1, 2022 by 
Decision 22-12-021) at 4. 

22  Ibid. (emphasis added). 
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compressors.”23  However, TURN-SCGC contend that SoCalGas has failed to demonstrate a 1 

need, cost efficiency, ratepayer benefits and power back-up to justify inclusion of the microgrid 2 

in the principal component of the HRCM project and recommend removal of the microgrid from 3 

the HRCM project principal component.24   4 

TURN-SCGC have failed to consider the operational need and ratepayer benefits 5 

resulting from the construction of the microgrid.  On-site electric generation is necessary for 6 

operations at Honor Rancho.  SoCalGas maintains development and modernization of the 7 

existing on-site electric generation system will result in improved operational flexibility, reduced 8 

emissions, and seamless interconnection with the new SCE electric service/substation.  9 

Construction of the microgrid is an essential component of the HRCM project and will support 10 

the increased administrative and auxiliary equipment electric loads.  The Commission should 11 

approve the HRCM project in its entirety for the reasons described below.  12 

i. Microgrid and fuel cell/capacitor storage system are 13 
necessary to support the added electrical loads.  14 

The microgrid and fuel cell/capacitor energy storage system is a necessary component of 15 

the HRCM project to adequately supply the increasing administrative and auxiliary system 16 

electric loads.  Uninterrupted electric supply to administrative and auxiliary systems is required 17 

for the safe and reliable operation of gas injection and withdrawal equipment, control valves and 18 

instrumentation, plant emergency shut down (ESD) devices, and other critical equipment power 19 

loads.  The new fuel cell/capacitor storage system will allow SoCalGas to transition from 20 

existing, undersized gas-fueled engines used for onsite electric generation to lower emission 21 

solid oxide fuel cells to meet Honor Rancho’s increased administrative and auxiliary power loads 22 

following the HRCM project completion.   23 

ii. Grid integration and operational resiliency. 24 

The electric grid in California relies on the flexibility of dispatchable electrical generation 25 

provided, in part, by natural gas fired generators.  Natural gas storage enables these generators to 26 

both ramp up (storage withdrawal) and ramp down (storage injection).  The need for this 27 

flexibility, and accordingly, a resilient compressor system at Honor Rancho, can coincide with 28 

 
23  Ex. TURN-SCGC-05 (Catherine E. Yap) at 1. 
24  Id. at 2. 
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events that disrupt local electric power (e.g., PSPS events and critical calls for grid demand 1 

reductions).  While the new fuel cell/capacitor storage system is designed to meet Honor 2 

Rancho’s increased day-to-day administrative and auxiliary equipment electric loads critical for 3 

safe and reliable operation of the facility, it will also be capable of providing electricity to these 4 

systems in the event of planned or unplanned electric-grid service interruption. 5 

SoCalGas has historically generated electricity on-site at Honor Rancho due to the critical 6 

role of the facility in maintaining reliable gas supply to the customers, including utility-scale 7 

electric generators.  The capability of Honor Rancho to generate and distribute electricity 8 

independent of the electric grid is critical now more than ever.  Honor Rancho is in the CPUC 9 

Tier 3 – Extreme PSPS SCE High Fire Risk Area (HFRA) and, thus, subject to electric 10 

curtailment, which may lead to disruption in operations and the ability to supply gas to 11 

customers.  Moreover, the development and modernization of the microgrid and fuel 12 

cell/capacitor storage system provides Honor Rancho the ability to transition to and from grid 13 

power.  The system may also help avoid peak hour electric pricing by utilizing electricity 14 

generated on-site from the microgrid and fuel cells during peak periods.  In addition, the 15 

microgrid and fuel cell/capacitor storage system allows SoCalGas the ability to provide 16 

electricity to the grid if electric demand is minimal at Honor Rancho. 17 

b. Advanced Renewable Energy (ARE) Component 18 

TURN-SCGC also assert the following: (1) the ARE component of the HRCM project is 19 

outside the scope of Utility Services; (2) ARE produced hydrogen will be used for 20 

distribution/transmission to gas utility customers; (3) safety concerns with hydrogen blending; 21 

(4) it is improper, unnecessary, and not cost-effective to use ratepayer funds for onsite hydrogen 22 

production for use in company fleet vehicles; and (5) involvement in hydrogen production raises 23 

significant questions about the impact on a competitive hydrogen production market, and the 24 

Commission should not attempt to resolve such issues in the GRC.25   25 

TURN-SCGC seem to misunderstand the ARE component of the HRCM project.  26 

SoCalGas will not introduce the ARE produced green hydrogen into its transmission system, 27 

distribution system, or storage field for customer use.  As we explained in our direct testimony, 28 

the green hydrogen production would be located onsite and piped directly to a blending skid to 29 

 
25  Id. 
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fuel the four new compressor lean-burn engines.  ARE produced green hydrogen would also be a 1 

fuel source for company vehicles.26  In addition, the blending of hydrogen is not an unproven or 2 

novel process.  It is a conventional method used in various heavy industries as well as in 3 

industrial production facilities, refineries, and chemical complexes.  Blending of ARE produced 4 

green hydrogen with natural gas to use as fuel for gas engine driven compressors is supported by 5 

Waukesha, the engine manufacturer, up to 12% by volume without any engine modifications.  6 

SoCalGas is proposing to blend green hydrogen up to 10% by volume, which is below the engine 7 

manufacturer’s operating recommendation.  Blending of green hydrogen as a fuel source reduces 8 

use of hydrocarbon-based fuel and reduces emissions as described in the Gas Storage Operations 9 

and Construction testimony.27   10 

As identified in the Fleet Services testimony (Exhibit SCG-18-R), SoCalGas is 11 

committed to decarbonizing its fleet of vehicles and its equipment to help reduce GHG emissions 12 

to 40% below 1990 levels by 2023 and aligning with the Governor’s executive orders related to 13 

zero emission vehicles.  In addition to vehicles and equipment at Honor Rancho, SoCalGas has 14 

fleet vehicles and equipment operating out of distribution and transmission bases in the Santa 15 

Clarita Valley.  The on-site green hydrogen production and fueling facility at Honor Rancho 16 

provides the necessary infrastructure to support company fleet vehicles and equipment.  17 

TURN-SCGC also assert that SoCalGas’s involvement in hydrogen production raises 18 

significant questions about the impact on a competitive hydrogen production market, and the 19 

Commission should not attempt to resolve such issues in the GRC.28  As explained herein, 20 

SoCalGas proposes to utilize green hydrogen production from the ARE component for company 21 

operations only.  Aligning SoCalGas’s capital activities with its sustainability goals and 22 

investing in ARE will support long-term value for the environment and our customers.  As 23 

indicated in SoCalGas’s Sustainability and Climate Policies testimony (Exhibit SCG-02-R), 24 

there is an imperative to reduce GHG emissions, which will require adoption of clean fuels to 25 

support affordability, reliability, and resiliency.  Given the critical role of SoCalGas and its 26 

infrastructure in helping to achieve statewide climate goals, ARE is one of several initiatives the 27 

 
26  Ex. SCG-10-R (Larry Bittleston and Steve Hruby) at LTB SH-11. 
27  Id., Appendix E, at LTB SH E-1 (Honor Rancho Compressor Modernization Supplemental Project 

Description). 
28  Ex. TURN-SCGC-05 (Catherine E. Yap) at 3. 
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company is proposing in this GRC to support these efforts.  TURN-SCGC’s proposal to sever the 1 

ARE components out of the HRCM project should be disregarded and SoCalGas’s HRCM 2 

Project should be approved in its totality as requested.  3 

3. TURN 4 

SoCalGas disagrees with TURN’s recommendation to reject the proposed hydrogen 5 

fueling stations, including the refueling station as part of the ARE component of the HRCM 6 

project.  TURN states that it is premature for the Commission to authorize hydrogen blending 7 

including as proposed in the ARE component of the HRCM project.  TURN provides that, 8 

"[a]lthough the Honor Rancho station is not located in an Environmental and Social Justice (ESJ) 9 

community, its proximity to Valencia High School risks exposing a different type of vulnerable 10 

population to increased pollution."29  In addition, TURN contends the Commission should reject 11 

the addition of the blending station to prevent further harming ratepayers and to uphold the ESJ 12 

Action Plan30 and asserts risks associated with hydrogen blending in existing natural gas 13 

pipelines.31 14 

TURN’s primary position for rejecting the Honor Rancho hydrogen refueling station is 15 

that Valencia High School is in the proximity of the station, and the hydrogen refueling station 16 

risks exposing a different type of vulnerable population to increased pollution.  Anticipated 17 

emissions at the hydrogen refueling station are negligible.  However, the anticipated emissions 18 

reductions associated with vehicles using green hydrogen rather than conventional fuels such as 19 

gasoline and diesel will occur throughout the entire geographical area where the hydrogen fueled 20 

vehicles travel.  Moreover, the Honor Rancho green hydrogen refueling station is a component of 21 

the larger HRCM project that will result in reductions in greenhouse gas and permitted criteria 22 

pollutants emissions.  The anticipated environmental impacts of the project are being addressed 23 

as part of South Coast AQMD CEQA review of the HRCM Project.32  SoCalGas provides 24 

detailed information regarding anticipated reductions in permitted emissions resulting from 25 

 
29  Ex. TURN-03 (Adria Tinnin) at 12. 
30  Ibid. 
31  Id. page 28. 
32  The South Coast AQMD permitting process of HRCM is a discretionary action and as such South 

Coast AQMD complies with CEQA prior to issuing an air permit.  (See California Code of 
Regulations, Title 14, Division 6, Chapter 3 [Guidelines for Implementation of the California 
Environmental Quality Act]). 
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HRCM Project in its Gas Storage Operations and Construction testimony.  (See Exhibit SCG-10-1 

R (Larry T. Bittleston and Steve Hruby), Appendix E, Honor Rancho Compressor Modernization 2 

Supplemental Project Description, Section V.) 3 

TURN also raises issues regarding risks associated with hydrogen blending into existing 4 

natural gas pipelines.  As described herein, SoCalGas will not introduce the ARE produced green 5 

hydrogen in the transmission or distribution system or in storage for customer use.  SoCalGas 6 

plans to utilize hydrogen production from the ARE component for company operations only.  7 

Moreover, as explained, the blending of hydrogen is not an unproven or novel process.  It is a 8 

conventional method used in various heavy industries as well as in industrial production 9 

facilities, refineries, and chemical complexes.  Blending of ARE produced green hydrogen with 10 

natural gas to use as fuel for gas engine driven compressors is supported by Waukesha, the 11 

engine manufacturer, up to 12% by volume without any engine modifications.  SoCalGas is 12 

proposing to blend hydrogen up to 10% by volume, which is below the engine manufacturer’s 13 

operating recommendation.  Blending of green hydrogen as a fuel source reduces, through 14 

displacement, the use of hydrocarbon-based fuel and reduces emissions as depicted in the Gas 15 

Storage Operations and Construction testimony (See Exhibit SCG-10-R (Larry T. Bittleston and 16 

Steve Hruby), Appendix E, Honor Rancho Compressor Modernization Supplemental Project 17 

Description).   18 

VI. ALISO CANYON TURBINE REPLACEMENT (ACTR) REASONABLENESS 19 
REVIEW 20 

SoCalGas is seeking authorization to proceed with cost recovery of $21.6 million in 21 

capital expenditures incurred to complete the Aliso Canyon Turbine Replacement Project 22 

(ACTR).  SoCalGas presented this request in two areas of testimony:  (1) In Exhibit SCG-10-R, 23 

SoCalGas provided detailed information on the costs incurred to demonstrate the reasonableness 24 

of the $21.6 million; and (2) in Exhibit SCG-38-R, SoCalGas requests to recover the ending 25 

balance as of December 31, 2023 in the Aliso Canyon Memorandum Account (ACMA) which is 26 

the capital-related cost (e.g., depreciation, return, taxes) associated with the capital expenditures 27 

of $21.6 million. 28 

The Commission established a framework for SoCalGas to recover reasonably incurred 29 

costs of completing the ACTR Project, if those costs exceed the amount authorized by the 30 

Commission.  Specifically, the Commission established that ACTR Project costs in excess of 31 
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$275.5 million are to be reviewed for reasonableness in SoCalGas’s GRC.  D.19-09-051 1 

provided that, “[w]e also find that the request to continue the Aliso Canyon Memorandum 2 

Account (ACMA) to record additional capital-related costs in excess of $275.5 million is 3 

reasonable.  Any recovery sought for such amounts should be subject to a reasonableness review 4 

in SoCalGas’s next GRC.”33 5 

Cal Advocates is the only intervenor in this proceeding opposing SoCalGas’s request for 6 

authorization to recover the $21.6 million in capital expenditures to complete the ACTR project.  7 

Cal Advocates opposes SoCalGas’s request of $21.6 million in excess cost recovery for its Aliso 8 

Canyon Turbine Replacement (ACTR) project34 and appears to recommend a reduction of $12.6 9 

million; however, this is not clear since the amount varies in its testimony.35   10 

Cal Advocates takes issue with only two cost elements of the $21.6 million of costs 11 

incurred to complete ACTR: Company Labor ($1.8 million)36 and Overheads ($2.2 million)37 12 

totaling $4.0 million of its $12.6 million disallowance recommendation.  Cal Advocates does not 13 

address the additional $8.4 million in their disallowance recommendation.   14 

With regards to Company Labor, Cal Advocates attempts to support its recommended 15 

reduction by arguing SoCalGas did not hire any Full-Time Equivalents (FTEs) specifically for 16 

this project.  Whether SoCalGas hired FTEs specifically for the ACTR project has no bearing on 17 

whether the Company Labor costs incurred to complete the ACTR project were reasonable.  The 18 

$1.8 million in Company Labor costs were specific to the ACTR project and have not been 19 

recovered from any other project or in O&M.  SoCalGas engaged a team of qualified and 20 

experienced employees (Company Labor) to provide internal support and oversight of the ACTR 21 

project.  The ACTR project team of technical, management, and field personnel included a 22 

project manager, engineering manager, construction manager, environmental compliance 23 

manager, safety advisor and storage operations, as well as direct support from project controls, 24 

 
33  D.19-09-051 at 173-174. 
34  Ex. CA-03 (Dao Phan) at 5. 
35  There is an inconsistency with Cal Advocates recommendation: Ex. CA-03 (Dao Phan), at page 27, 

states, “Cal Advocates recommends $9.000 million, which is $12.600 million lower than SCG’s 
request of $21.600 million for cost overruns associated with the ACTR project.”  However, on page 
28, Cal Advocates cites $9.500 million yet arriving at the same reduction of $12.6 million. 

36  Ex. CA-03 (Dao Phan) at 28. 
37  Id. at 29. 
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contract management, engineering and other specialties.  Once the ACTR project was completed, 1 

SoCalGas personnel went on to work on other major construction projects, while some filled 2 

vacancies in other Company departments.  The Code of Federal Regulations (CFR), which is the 3 

utility accounting guidance SoCalGas follows, states that the cost of construction work includes 4 

labor costs which includes the pay and expenses of employees of the utility engaged on 5 

construction work.  Furthermore, any costs, such as Company labor, which contribute to the 6 

value of the asset can be capitalized, per CFR and Generally Accepted Accounting Principles. 7 

Cal Advocates recommends a $2.2 million reduction to Indirects based on the claim that 8 

overhead costs are already included in rate base for the ACTR project.38  The ACTR project 9 

costs include overhead allocations based on direct capital costs, consistent with their 10 

classification as Company Labor, Contract Labor, or Purchased Services and Materials.  11 

Overhead allocations are those activities and services that are associated with direct costs and 12 

benefits, such as payroll taxes and pension and benefits, or costs that cannot be economically 13 

direct-charged, such as Administrative and General overheads.  The overhead allocations adhere 14 

to the methodology established by the Federal Energy Regulatory Commission (FERC) and were 15 

derived using the Commission authorized methodology.39  Increases in overhead costs are due to 16 

the increases in direct capital costs described in our direct testimony.  These costs are not 17 

captured in rate base as Cal Advocates erroneously states. 18 

VII. CONCLUSION 19 

The activities and projects described herein are necessary for SoCalGas to achieve its 20 

goals of maintaining the safety and reliability of essential gas storage infrastructure.  The 21 

expenditures presented in our direct testimony (Exhibit SCG-10-R) and further described in this 22 

rebuttal testimony are required to maintain safety while cost-effectively meeting customer needs, 23 

in compliance with mandated regulatory requirements. 24 

• SoCalGas’s non-shared and shared O&M forecast activities or costs for 25 

Gas Storage and Construction were unopposed, other than PCF’s mistaken 26 

and inappropriate recommendation regarding Aliso Canyon; therefore, 27 

 
38  Ibid. 
39  See Ex. SCG-31-2R (Second Revised Prepared Testimony of Dana E. Watson (Depreciation)), 

November 2022. 
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SoCalGas’s forecasts are reasonable and should be adopted by the 1 

Commission. 2 

• SoCalGas’s capital forecast activities for Gas Storage and Construction 3 

from 2022 through 2024 were unopposed, other than PCF’s mistaken and 4 

inappropriate recommendation regarding Aliso Canyon; therefore, these 5 

costs should be adopted by the Commission as reasonable. 6 

• No parties disputed the HRCM Project’s compressor upgrade.  The new 7 

microgrid and fuel cell/capacitor storage system of the HRCM Project is 8 

development and modernization of the existing on-site electric generation 9 

system providing improved operational flexibility, emissions reductions, 10 

and interconnection with the electric grid and should be approved as part 11 

of HRCM Project’s Principal Component.  12 

• The Commission has already made a determination that HRCM is exempt 13 

from filing a separate application under GO-177.   14 

• The HRCM Project’s in service date falls within the PTY timeframe, 15 

hence the HRCM Project revenue requirement should appropriately 16 

remain in PTY ratemaking proposal.   17 

• The ARE component of the HRCM Project is one of several initiatives 18 

that SoCalGas is proposing in this GRC to support California in achieving 19 

its statewide climate goals.   20 

• SoCalGas has demonstrated the reasonableness of $21.6 million in Capital 21 

expenditures to complete ACTR.  Our direct and rebuttal testimonies 22 

(Exhibit SCG-10-R, Exhibit SCG-210) support SoCalGas’s request for 23 

authorization to recover $21.6 million in costs that exceeded the 24 

previously authorized cost of the project. 25 

• PCF’s claim that the Aliso Canyon Storage Facility is no longer needed to 26 

assure natural gas reliability in the Los Angeles Basin is unsupported and 27 

any discussion of this issue is outside the scope of this GRC and is being 28 

addressed in I.17-02-002.  The Commission should ignore PCF’s claim 29 

and the associated recommendations to reduce O&M and capital costs. 30 

This concludes our prepared rebuttal testimony.  31 
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APPENDIX A 

GLOSSARY OF TERMS 

 

 

ACRONYM  DEFINITION  
ACMA Aliso Canyon Memorandum Account  
ACTR Aliso Canyon Turbine Replacement 
AFUDC Allowance for Funds Used During Construction 
AQMD Air Quality Management District 
ARE Advanced Renewable Energy 
CFR Code of Federal Regulations  
CPCN Certificate of Public Convenience and Necessity 
CPUC California Public Utility Commission 
ESJ Environmental and Social Justice 
FTE Full-Time Equivalent 
FWEMCP Facility-Wide Engine Modernization Compliance Plan 
GO General Order 
GRC General Rate Case 
HFRA High Fire Risk Area 
HRCM Honor Rancho Compressor Modernization 
NOx Nitrogen Oxides 
O&M Operations and Maintenance 
OP Ordering Paragraph 
PCF Protect Our Communities Foundation 
PDR Playa del Rey 
PSPS Public Safety Power Shutoffs 
PTC Permit to Construct 
PTY Post-Test Year 
RECLAIM Regional Clean Air Incentive Market 
SCAQMD South Coast Air Quality Management District 
SCE Southern California Edison 
SCG  Southern California Gas  
SCGC Southern California Generation Coalition 
SDG&E San Diego Gas & Electric 
SoCalGas Southern California Gas  
TURN The Utility Reform Network 
TY Test Year 
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16V275GL+ Fuel Flex
Gas Compression

ENGINE SPEED (rpm): 1000 NOx SELECTION (g/bhp-hr):
DISPLACEMENT (in3): 17398 COOLING SYSTEM: JW, IC + OC
COMPRESSION RATIO: 8:1 INTERCOOLER WATER INLET (°F): 130
IGNITION SYSTEM: ESM2 JACKET WATER OUTLET (°F): 180
EXHAUST MANIFOLD: Insulated Dry Type JACKET WATER CAPACITY (gal): 133
COMBUSTION: Lean Burn, Prechamber AUXILIARY WATER CAPACITY (gal): 40
ENGINE DRY WEIGHT (lbs): 65890 LUBE OIL CAPACITY (gal): 275
AIR/FUEL RATIO SETTING: ESM2 MAX. EXHAUST BACKPRESSURE (in. H2O): 20
ENGINE SOUND LEVEL (dBA) 112 MAX. AIR INLET RESTRICTION (in. H2O): 15
IGNITION TIMING: ESM2 Controlled EXHAUST SOUND LEVEL (dBA) 110

SITE CONDITIONS:
FUEL: High H2 Natural Gas ALTITUDE (ft): 1152
FUEL PRESSURE RANGE (psig): 50 - 60 MAXIMUM INLET AIR TEMPERATURE (°F): 120
FUEL HHV (BTU/ft3): 962.5 FUEL WKI: 82.1
FUEL LHV (BTU/ft3): 870.1

SITE SPECIFIC TECHNICAL DATA

UNITS 100% 75% 50%
CONTINUOUS ENGINE POWER BHP 5000 4969 3730 2504
OVERLOAD % 2/24 hr 0 0 - -
MECHANICAL EFFICIENCY (LHV) % 38.2 38.1 36.7 34.3
CONTINUOUS POWER AT FLYWHEEL BHP 5000 4969 3730 2504

based on no auxiliary engine driven equipment

RPM

FUEL CONSUMPTION (LHV) BTU/BHP-hr 6660 6691 6938 7424
FUEL CONSUMPTION (HHV) BTU/BHP-hr 7367 7402 7675 8212
FUEL FLOW based on fuel analysis LHV SCFM 638 637 496 356

JACKET WATER (JW) BTU/hr x 1000 3375 3426 2924 2457
LUBE OIL (OC) BTU/hr x 1000 1670 1733 1426 1227
INTERCOOLER (IC) BTU/hr x 1000 3718 4115 2698 1314
EXHAUST BTU/hr x 1000 12056 11682 9551 7285
RADIATION BTU/hr x 1000 399 292 292 295

INDUCTION AIR FLOW SCFM 12425 12369 9827 6923
EXHAUST GAS MASS FLOW lb/hr 56124 55874 44364 31271
EXHAUST GAS FLOW at exhaust temp, 14.5 psia ACFM 31750 31510 25409 18543
EXHAUST TEMPERATURE °F 827 823 843 889

TOTAL JACKET WATER CIRCUIT (JW) BTU/hr x 1000 3885
TOTAL AUXILIARY WATER CIRCUIT (IC + OC) BTU/hr x 1000 6631

JACKET WATER PUMP MIN. DESIGN FLOW GPM 580
JACKET WATER PUMP MAX. EXTERNAL RESTRICTION psig 17
AUX WATER PUMP MIN. DESIGN FLOW GPM 365
AUX WATER PUMP MAX. EXTERNAL RESTRICTION psig 13

AVAILABLE TURNDOWN SPEED RANGE

SITE RATING AT MAXIMUM INLET AIR 
TEMPERATURE OF 120 °F

POWER RATING

FUEL CONSUMPTION

COOLING SYSTEM WITH ENGINE MOUNTED WATER PUMPS

HEAT REJECTION

750 - 1000

0.5

MAX RATING 
AT 100 °F
 AIR TEMP

AIR INTAKE / EXHAUST GAS

HEAT EXCHANGER SIZING12

All data provided per the condtions listed in the notes section on page three.
Data Generated by EngCalc Program Version 4 2 NNIO Waukesha Gas Engines, Inc.
5/26/2021 7 00 AM Page 1 of 3
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16V275GL+ Fuel Flex
Gas Compression

FUEL COMPOSITION

HYDROCARBONS: Mole or Volume % FUEL: High H2 Natural Gas
Methane CH4 84.88 FUEL PRESSURE RANGE (psig): 50 - 60
Ethane C2H6 3.64 FUEL WKI: 82.1
Propane C3H8 0.23
Iso-Butane I-C4H10 0.03 FUEL SLHV (BTU/ft3): 854.93
Normal Butane N-C4H10 0.05 FUEL SLHV (MJ/Nm3): 33.62
Iso-Pentane I-C5H12 0.01
Normal Pentane N-C5H12 0 FUEL LHV (BTU/ft3): 870.07
Hexane C6H14 0.05 FUEL LHV (MJ/Nm3): 34.21
Heptane C7H16 0
Ethene C2H4 0 FUEL HHV (BTU/ft3): 962.47
Propene C3H6 0 FUEL HHV (MJ/Nm3): 37.85

SUM HYDROCARBONS 88.89 FUEL DENSITY (SG): 0.54
NON-HYDROCARBONS:

Nitrogen N2 0.31
Oxygen O2 0
Helium He 0
Carbon Dioxide CO2 0.81
Carbon Monoxide CO 0
Hydrogen H2 10
Water Vapor H2O 0

TOTAL FUEL 100.01

FUEL CONTAMINANTS
Total Sulfur Compounds % volume Total Sulfur Compounds 0 μg/BTU
Total Halogen as Chloride % volume Total Halogen as Chlorid 0 μg/BTU
Total Ammonia % volume Total Ammonia 0 μg/BTU

Siloxanes Total Siloxanes (as Si) 0 μg/BTU
Tetramethyl silane 0 % volume
Trimethyl silanol 0 % volume
Hexamethyldisiloxane (L2) 0 % volume
Hexamethylcyclotrisiloxane (D3) 0 % volume
Octamethyltrisiloxane (L3) 0 % volume
Octamethylcyclotetrasiloxane (D4) 0 % volume
Decamethyltetrasiloxane (L4) 0 % volume
Decamethylcyclopentasiloxane (D5) 0 % volume
Dodecamethylpentasiloxane (L5) 0 % volume
Dodecamethylcyclohexasiloxane (D6) 0 % volume
Others 0 % volume

No water or hydrocarbon condensates are allowed in the engine.  Requires liquids removal.

Calculated fuel contaminant analysis will depend on 
the entered fuel composition and selected engine 
model. 

0
0

Standard Conditions per ASTM D3588-91 [60 F and 14.696psia] and 
ISO 6976:1996-02-01[25, V(0;101.325)].
Based on the fuel composition, supply pressure and temperature, liquid 
hydrocarbons may be present in the fuel. No liquid hydrocarbons are 
allowed in the fuel. The fuel must not contain any liquid water. 
Waukesha recommends both of the following:
1) Dew point of the fuel gas to be at least 20 F (11 C) below the 
measured temperature of the gas at the inlet of the engine fuel 
regulator.
2) A fuel filter separator to be used on all fuels except commercial 
quality natural gas.
Refer to the 'Fuel and Lubrication' section of 'Technical Data' or contact 
the Waukesha Application Engineering Department for additional 
information on fuels, or LHV and WKI* calculations.                                 
* Trademark of INNIO Waukesha Gas Engines Inc.

0

All data provided per the condtions listed in the notes section on page three.
Data Generated by EngCalc Program Version 4 2 NNIO Waukesha Gas Engines, Inc.
5/26/2021 7 00 AM Page 2 of 3
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16V275GL+ Fuel Flex
Gas Compression

NOTES

SPECIAL REQUIREMENTS

Requires different thermostats for increased aux water temperature. Contact Application Engineering

21.  Available Turndown Speed Range refers to the constant torque speed range available.  Reduced power may be available at speeds outside of this range.  
Contact application engineering.

17. Cooling system design flow is based on minimum allowable cooling system flow.  Cooling system maximum external restriction is defined as the allowable 
restriction at the minimum cooling system flow.  

5. Emission levels for engines with Waukesha supplied 3-way catalyst are given at catalyst ou let flange. For all other engine models, emission levels are given 
at engine exhaust outlet flange prior to any after treatment.  Values are based on a new engine operating at indicated site conditions, and adjusted to the 
specified timing and air/fuel ratio at rated load.  Catalyst out emission levels represent emission levels the catalyst is sized to achieve.  Manual adjustment may 
be necessary to achieve compliance as catalyst/engine age.  Catalyst-out emission levels are valid for the dura ion of the engine warranty.  Emissions are at an 
absolute humidity of 75 grains H2O/lb (10.71 g H2O/kg) of dry air.  Emission levels may vary subject to instrumentation, measurement, ambient conditions, fuel 
quality, and engine variation.  Engine may require adjustment on-site to meet emission values, which may affect engine performance and heat output. NOx, 
CO, THC, and NMHC emission levels are listed as a not to exceed limit, all other emission levels are estimated.  CO2 emissions based on EPA Federal 
Register/Vol. 74, No. 209/Friday, October 30, 2009 Rules and Regulations 56398, 56399 (3) Tier 3 Calculation Methodology, Equation C-5.

4. Heat rejection tolerances are ± 30% for radia ion, and ± 8% for jacket water, lube oil, intercooler, and exhaust energy.

7. Exhaust temperature given at engine exhaust outlet flange with a tolerance of ± 50°F (28°C).
8. Exhaust gas mass flow value is based on a "wet basis" with a tolerance of ± 7%.

14. Fuel volume flow calcula ion in metric units is based on 100% relative humidity of the fuel gas at a combustion temperature of 25°C and metering 
conditions of 0°C and 101.325 kPa (14.696 psia; 29.92 inches of mercury). This is expressed as [25, V(0;101.325)].

11. Fuel must conform to Waukesha's "Gaseous Fuel Specification" S7884-7 or most current version.  Fuel may require treatment to meet current fuel 
specifica ion.

2. Power rating is adjusted for fuel, site altitude, and site air inlet temperature, in accordance with ISO 3046/1 with tolerance of ± 3%.

13. Fuel volume flow calcula ion in english units is based on 100% relative humidity of the fuel gas at standard conditions of 60°F and 14.696 psia (29.92 
inches of mercury; 101.325 kPa).

16. Due to variation between test conditions and final site conditions, such as exhaust configuration and background sound level, sound pressure levels under 
site conditions may be different than those tabulated above.

6. Air flow is based on undried air with a tolerance of ± 7%.

15. Engine sound data taken with the microphone at 1 m (3.3 ft) from the side of the engine at the approximate front-to-back centerline. Microphone height was 
at intake manifold level. Engine sound pressure data may be different at front, back and opposite side locations.  Exhaust sound data taken with microphone 1 
meter (3.3 ft) away and 1 meter (3.3 ft) to the side of the exhaust outlet.

3. Fuel consumption is presented in accordance with ISO 3046/1 with a tolerance of -0 / +5% at maximum rating.  Fuel flow calculation based on fuel LHV and 
fuel consumption with a tolerance of -0/+5 %. For sizing piping and fuel equipment, it is recommended to include the 5% tolerance.

1. All data is based on engines with standard configurations unless noted otherwise.

9. Inlet air restric ions based on full rated engine load. Exhaust backpressure based on 227.6 PSI BMEP and 1000 RPM. Refer to the engine specification 
section of Waukesha's standard technical data for more information.

20.  In cold ambient temperatures, heating of the engine jacket water, lube oil and combustion air may be required.  See Waukesha Technical Data. 

18. Continuous Power Rating: The highest load and speed that can be applied 24 hours per day, seven days per week, 365 days per year except for normal 
maintenance at indicated ambient reference conditions and fuel. No engine overload power ra ing is available.

19. emPact emission compliance available for entire range of operable fuels; however, fuel system and/or O2 set point may need to be adjusted in order to 
maintain compliance.

12. Heat exchanger sizing values given as the maximum heat rejection of the circuit, with applied tolerances and an additional 5% reserve factor.

10. Cooling circuit capacity, lube oil capacity, and engine dry weight values are typical.

All data provided per the condtions listed in the notes section on page three.
Data Generated by EngCalc Program Version 4 2 NNIO Waukesha Gas Engines, Inc.
5/26/2021 7 00 AM Page 3 of 3
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NOx CO VOC SOx PM10 NOx CO VOC SOx PM10 NOx CO VOC SOx PM10 NOx CO VOC SOx PM10

Waukesha 16V275GL 5,000 Hp 36.84 307.31 43.3 168 41.0 0.60 10 1.52 5.88 1.44 0.02 0.35 36.4 141.1 34.5 0.51 8.4 13,292 51,487 12,609 184 3,073
Waukesha 16V275GL 5,000 Hp 36.84 307.31 43.3 168 41.0 0.60 10 1.52 5.88 1.44 0.02 0.35 36.4 141.1 34.5 0.51 8.4 13,292 51,487 12,609 184 3,073
Waukesha 16V275GL 5,000 Hp 36.84 307.31 43.3 168 41.0 0.60 10 1.52 5.88 1.44 0.02 0.35 36.4 141.1 34.5 0.51 8.4 13,292 51,487 12,609 184 3,073
Waukesha 16V275GL 5,000 Hp 36.84 307.31 43.3 168 41.0 0.60 10 1.52 5.88 1.44 0.02 0.35 36.4 141.1 34.5 0.51 8.4 13,292 51,487 12,609 184 3,073

Total (lb/year) 53,168 205,946 50,436 738 12,292
Notes Total (ton/year) 26.6 103.0 25.2 0.37 6.15
1. The NOx emission factors are calculated based on the emission requirements of Rule 1110.2 - 11 ppm @15% O2.

Data and Parameters
Unit of 

Measure Reference/Comments
MW NOx 46 lb/lb-mol Constant
MW CO 28 lb/lb-mol Constant
MW VOC 16 lb/lb-mol Constant
Standard Molar Volume 379 scf/lb-mol Assumes 60F at standard temp
Dry Fd Factor 8710 dsf/MMBtu 40 CFR 60 App B
Oxygen basis 15 % SCAQMD Rule 1110.2
Fuel Gas HHV 1050 Btu/scf RECLAIM
Heat Rate 7367 Btu/Hp-hr Constant
Hours per day 24 hours/day Assumption
Days per Year 365 days/year Assumption

NOx EF 11 ppm
CO EF 70 ppm

VOC EF 30 ppm
SOX EF 0.60 lb/mmscf SCAQMD Default 4SLB/AER

PM10 EF 10.00 lb/mmscf SCAQMD Default 4SLB/AER

Table F-1: Post-Project Potential to Emit

Emission Factor (lb/mmscf) Emissions (lb/day)Emissions (lb/hr) Emissions (lb/year)

Equipment Description Rating
Heat Rate 

(MMBTU/hr)

Annual Fuel 
Usage 

(mmcf/yr)
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Permit ID Equipment Description Rating
Heat Rate 

(MMBTU/hr)

Annual 
Usage 

(hrs/yr)

Annual Fuel 
Usage 

(mmcf/yr)

Emission 
Factor 
Source

Emission 
Factor (ppm)

Emission 
Factor

(lb/mmcf)

Emissions
(lbs/hr)

Emissions
(lb/day)

Emissions
(lb/year)

TBD Waukesha 16V275GL 5,000 Hp 36.84 8,760 307.31 BACT 10 14.54 0.51 12.24 4,468
TBD Waukesha 16V275GL 5,000 Hp 36.84 8,760 307.31 BACT 10 14.54 0.51 12.24 4,468
TBD Waukesha 16V275GL 5,000 Hp 36.84 8,760 307.31 BACT 10 14.54 0.51 12.24 4,468
TBD Waukesha 16V275GL 5,000 Hp 36.84 8,760 307.31 BACT 10 14.54 0.51 12.24 4,468

Notes

Data and Parameters
Unit of 

Measure Reference/Comments
MW NH3 17.01 lb/lb-mol Constant
Standard Molar 
Volume 379 scf/lb-mol Assumes 60F at standard temp
Dry Fd Factor 8710 dsf/MMBtu 40 CFR 60 App B
Oxygen basis 15 % SCAQMD Rule 1110.2
Fuel Gas HHV 1050 Btu/scf RECLAIM
Heat Rate 7367 Btu/Hp-hr Constant
Hours per day 24 hours/day Assumption

Days per Year 365 days/year Assumption

Table F-2: Post-Project Ammonia PTE

LTB-SH-B-115



Copyright © 2022, Yorke Engineering, LLC

Pollutant CAS No.
Uncontrolled 

Emission Factor
(lb/MMSCF)

MHU
(lb/hr)

MHC
(lb/hr)

MAC
(lb/yr)

Benzene 71432 0.449 1.58E-02 3.15E-03 2.76E+01
1,3-Butadiene 106990 0.272 9.54E-03 1.91E-03 1.67E+01
Formaldehyde 50000 53.9 1.89E+00 3.78E-01 3.31E+03

Benzo(b)fluoranthene 205992 0.000169 5.93E-06 1.19E-06 1.04E-02
Chrysene 218019 0.000707 2.48E-05 4.96E-06 4.35E-02

Naphthalene 91203 0.0759 2.66E-03 5.33E-04 4.66E+00
Acetaldehyde 75070 8.53 2.99E-01 5.98E-02 5.24E+02

Ammonia* 7664417 14.54 5.10E-01 5.10E-01 4.47E+03
Ethylbenzene 100414 0.0405 1.42E-03 2.84E-04 2.49E+00

n-Hexane 110543 1.13 3.96E-02 7.93E-03 6.95E+01
Methanol 67561 2.55 8.95E-02 1.79E-02 1.57E+02
Styrene 100425 0.0241 8.45E-04 1.69E-04 1.48E+00
Toluene 108883 0.416 1.46E-02 2.92E-03 2.56E+01
Xylene 1330207 0.188 6.60E-03 1.32E-03 1.16E+01

Data and Parameters Unit of Measure Reference/Comments
Fuel Gas HHV 1050 Btu/scf RECLAIM
Hours per day 24 hours/day Assumption
Days per Year 365 days/year Assumption
Oxidation Catalyst Control 80% % Assumption
Engine Heat Rate 36.84 MMBtu/hour Specification Sheet
Engine Heat Rate 0.035 MMscf/hour Calculation

Emission Factor Source:
Table B-1 for 4-stroke lean-burn natural gas ICEs, SCAQMD, Supplemental Instructions Reporting Procedures for AB2588 
Facilities for Reporting their Quadrennial Air Toxics Emissions Inventory, Annual Emissions Reporting Program, June 2020 
with the following adjustments: compounds that are not found in natural gas, don't have a test method, or don't have risk 
factors per Office of Environmental Health Hazard Assessment (OEHHA). *Ammonia emissions are calculated base on a 10 
ppm @ 15% O2.

Post-Project Potential TAC Emissions per Engine

Table F-3: Post-Project TAC PTE
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NOx CO VOC SOx PM10 NOx CO VOC SOx PM10 NOx CO VOC SOx PM10

Delaval MU#1 (SCAQMD ID: D4) 5,500 89.68 110.78 100.23 220 43.25 167.54 41.03 0.60 10.00 4,335 16,793 4,113 60 1,002 19.71 76.33 18.69 0.27 4.56
Delaval MU#2 (SCAQMD ID: D5) 5,500 84.28 71.55 77.92 180 43.25 167.54 41.03 0.60 10.00 1,685 6,527 1,598 23 390 9.36 36.26 8.88 0.13 2.16
Delaval MU#3 (SCAQMD ID: D6) 5,500 65.08 90.55 77.81 187 43.25 167.54 41.03 0.60 10.00 3,366 13,037 3,193 47 778 18.00 69.72 17.07 0.25 4.16
Delaval MU#4 (SCAQMD ID: D7) 5,500 57.47 54.96 56.21 165 43.25 167.54 41.03 0.60 10.00 1,216 4,709 1,153 17 281 7.39 28.63 7.01 0.10 1.71
Delaval MU#5 (SCAQMD ID: D8) 5,500 65.47 67.44 66.46 184 43.25 167.54 41.03 0.60 10.00 2,874 11,134 2,727 40 665 15.62 60.51 14.82 0.22 3.61

2020 2021
MU1 212 228
MU2 186 174
MU3 159 215
MU4 155 174
MU5 179 189

Notes:
1. NOx (11). CO (70), VOC (30) BACT estimated to be same as Rule 1110.2 BARCT
2. No BACT adjustments to PM10 or SOx emission factors
3. Rule 1306 Adjustment includes a 50% discount for operation less than 180 days per year

Data and Parameters
F-factor 8710 scf/MMBtu
HHV 1050 Btu/scf
Molar Volume 379 scf/lb-mol
Conversion 454 gm/lb
Rule 1306 Discount Factor 0.5 SCAQMD Rule 1306
Conversion factor 2000 lbs/ton

Honor Rancho Compressor 
Operating Days (> 30 

minutes/day)

Table F-6: Rule 1306(c)-Adjusted Historic Emissions for Equipment to be Removed From Service

Equipment Rating
2020 Fuel 
(mmcf/yr)

2021 Fuel 
(mmcf/yr)

2-Year Historic 
Actual Avg Fuel

(mmcf/yr)

2-Year 
Average Days 
of Operation

BACT Adjusted Emission Factors1,2(lb/mmcf)
2-Year Rule 1306-Adjusted Actual 

Emissions3

(lb/year)

2-Year Rule 1306-Adjusted Actual Emissions
(lb/day)
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NOx CO VOC SOx PM10

Delaval MU#1 (SCAQMD ID: D4) BACT-adjusted historic actual 19.71 76.33 18.69 0.27 4.56
Delaval MU#2 (SCAQMD ID: D5) BACT-adjusted historic actual 9.36 36.26 8.88 0.13 2.16
Delaval MU#3 (SCAQMD ID: D6) BACT-adjusted historic actual 18.00 69.72 17.07 0.25 4.16
Delaval MU#4 (SCAQMD ID: D7) BACT-adjusted historic actual 7.39 28.63 7.01 0.10 1.71
Delaval MU#5 (SCAQMD ID: D8) BACT-adjusted historic actual 15.62 60.51 14.82 0.22 3.61
Pre-Project 70.08 271.45 66.48 0.97 16.20

New Waukesha #1 Proposed PTE (30-DA) 36.40 141.06 34.55 0.51 8.42
New Waukesha #2 Proposed PTE (30-DA) 36.40 141.06 34.55 0.51 8.42
New Waukesha #3 Proposed PTE (30-DA) 36.40 141.06 34.55 0.51 8.42
New Waukesha #4 Proposed PTE (30-DA) 36.40 141.06 34.55 0.51 8.42
Post-Project PTE 145.60 564.24 138.18 2.02 33.68
Net Emission Increase (lb/day) 75.52 292.79 71.70 1.05 17.48
Net Emission Increase (ton/year) 13.78 53.43 13.09 0.19 3.19
Reclaim Trading Credit Requirement (tpy) 26.6

Pre-project HAE (tpy) 12.8 49.5 12.1 0.2 3.0
Post-Project PTE (tpy) 26.6 103.0 25.2 0.4 6.1
NEI 13.8 53.4 13.1 0.2 3.2

Post-Project PTE

Table F-7: Rule 1306 Net Emissions Increase

Unit Emissions Basis
2020/2021 Emissions (lb/day)

Pre-Project
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Health Risk Assessment for Honor Rancho 
Compressor Modernization Project 
1.0 INTRODUCTION 
Southern California Gas Company (SoCalGas) plans to modernize the Honor Rancho Storage 
Field (facility) located in Valencia, CA.  The Honor Rancho Compressor Modernization Project 
(HRCM Project) involves replacing the existing compression equipment with new compression 
equipment at the Honor Rancho Storage Field.  Specifically, the existing five natural gas-fueled 
lean-burn engines will be replaced with four compressor gas lean-burn engines in accordance with 
the Facility-wide Engine Modernization Compliance Plan (FWEMCP) submitted to the South 
Coast AQMD in December 2020 pursuant to Rule 1110.2 Emissions from Gaseous and Liquid-
Fueled Engines. 

This health risk assessment (HRA) has been prepared by Yorke Engineering, LLC (Yorke) in 
support of the South Coast Air Quality Management District (South Coast AQMD) Permit to 
Construct (PTC) application for this Project.  This HRA report addresses the emissions of Toxic 
Air Contaminants (TACs) from the proposed equipment only, and other air quality-related issues 
are discussed elsewhere in the PTC application.   

The facility is located at 25205 West Rye Canyon Road in Valencia, CA.  An aerial photograph of 
the site and surrounding properties is provided as Figure 1-1.  Land use in the immediate vicinity 
of the site is commercial/industrial use to the east and south of the facility.  Property to the west 
includes the North County Correctional Facility and commercial/industrial usage.  The area to the 
north is the Pitchess Detention Center, along with undeveloped land.  The nearest sensitive 
receptor is approximately 2,400 feet to the south of the proposed project location.  The nearest 
commercial/industrial property is approximately 1,500 feet to the east of the proposed project 
location.  There are no schools within 1,000 feet of the facility.  

The Tier 4 HRA for this facility was conducted using meteorological data collected at the facility.  
The location of the 10-meter meteorological tower, shown in Figure 1-1, is close to both the 
existing and the proposed compressor buildings.  The on-site data were collected from January 1, 
2016 to December 31, 2017.  Additional information regarding this meteorological dataset is 
provided in this report.   

As discussed in this report, the health risks from the HRCM Project were found to be below the 
South Coast AQMD significance criteria for new and modified stationary sources.   
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Figure 1-1: Aerial View of Honor Rancho Storage Field and Surrounding Area 

 
Red line = SoCalGas property boundary 
Red crosses = Replacement Compressor Gas Lean-Burn Engine Stacks 
Red rectangle = New Compressor Building 
Dark blue structures = Existing Buildings.  Existing compressor building is the northernmost building. 
Red triangle = Onsite MET Station 
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3.0 MODELING AND RISK ASSESSMENT METHODOLOGIES 
The methodology used to develop the air dispersion modeling and HRA is described below.  
AERMOD air dispersion modeling input files used to create the dispersion characteristics used in 
the HRA are described below in Section 3.1.  A description of the health risk indices calculated in 
the HARP2 tool follows in Section 3.2.  The AERMOD and HARP2 modeling files are provided 
in Attachment A while the detailed results summary tables are provided in Attachment B.  

3.1 Air Dispersion Modeling 

Air dispersion models calculate the atmospheric transport and fate of pollutants emitted from an 
emissions source.  The models calculate the concentration of selected pollutants at specific 
downwind ground-level points, such as residential or off-site workplace receptors.  The 
transformation (fate) of an airborne pollutant, its movement with the prevailing winds (transport), 
its crosswind and vertical movement due to atmospheric turbulence (dispersion), and its removal 
due to dry and wet deposition are influenced by the pollutant’s physical and chemical properties 
and by meteorological and environmental conditions.  Factors such as the distance from the source 
to the receptor, meteorological conditions, intervening land use and terrain, pollutant release 
characteristics, and background pollutant concentrations affect the predicted concentration of an 
air pollutant.  Air dispersion models take these factors into consideration when calculating 
downwind ground-level pollutant concentrations. 

The air dispersion model used for this HRA is the American Meteorological Society (AMS)/ 
Environmental Protection Agency (EPA) Regulatory Model (AERMOD).  AERMOD is a steady-
state plume dispersion model that incorporates air dispersion calculations based on planetary 
boundary layer turbulence structure and scaling concepts.  AERMOD includes the treatment of 
both surface and elevated sources and both simple and complex terrain.  AERMOD, like most 
dispersion models, uses mathematical algorithms to characterize the atmospheric processes that 
disperse pollutants emitted by a source.  Using emission rates, exhaust parameters, terrain 
characteristics, and meteorological inputs, AERMOD calculates downwind pollutant 
concentrations at specified receptor locations.  For this project, the results from the AERMOD 
runs were imported into an HRA program for further processing and analysis.  AERMOD is 
recommended by the EPA, California Air Resources Board (CARB), and South Coast AQMD for 
stationary source air dispersion modeling projects. 

The Lakes Environmental Software (Lakes) implementation/user interface, AERMOD View™, 
Version 10.2.1, was used for this project.  This version of AERMOD View™ implements the 
newest version of AERMOD (version 21112).  All geographical coordinates referenced in this 
section and appendices are in the Universal Transverse Mercator (UTM) coordinate system, with 
the WGS84 Datum. 

3.1.1 Meteorological Data 

Meteorological data collected at the facility was used in the modeling.  The location of the 
10-meter meteorological tower, shown in Figure 1-1, is close to both the existing and the 
proposed compressor buildings.  The on-site data were collected from January 1, 2016 to 
December 31, 2017.  The on-site data are provided in Attachment A.   

The meteorological data were processed with AERMET version 18081, using the 
recommended Adjusted U* method which improves model performance under low wind 
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and stable atmospheric conditions.  The processing utilized cloud cover and cloud layer 
information from the monitoring surface station at the Van Nuys Airport which was also 
used to fill in any missing data from the on-site meteorological data.  Upper air data for 
parameters measured in the vertical layers of the atmosphere was used from the 
Vandenberg Air Force Base AMS DataStreme Atmosphere Upper Air Station.  These 
surface and upper air data are required by AERMET but were not collected on-site.   

The minimum wind speed of the on-site anemometer is 0.5 m/s with approximately 9.6% 
of the frequency distribution being classified as calm which is within the EPA threshold of 
less than 15% calm hours by quarter.  In addition, only 0.4% of the data are classified as 
missing and/or incomplete which is well within the EPA threshold of less than 10% missing 
data by quarter.  

The on-site station is characteristic of the facility terrain and onsite wind patterns.  Wind 
patterns from the on-site station are predominantly from the south followed by winds out 

 as shown in the wind rose provided in Figure 3-1.   

Due to its location, the on-site meteorological station is most characteristic of the terrain 
and wind patterns of the facility.  The closest South Coast AQMD meteorological stations 
are the Burbank Airport, which is approximately 21 miles southeast of the facility, and the 
Van Nuys Airport, which is approximately 17 miles southwest of the facility.  The available 
South Coast AQMD-processed meteorological datasets for both Burbank and Van Nuys 
Airports are based on 2012-2016 data.  Neither the Burbank Airport nor the Van Nuys 
Airport meteorological stations wind patterns are as representative as those seen by the 
station at the facility.  

Figure 3-1: Honor Rancho On-site Meteorological Wind Rose for 2016-2017 
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3.1.2 Urban/Rural Dispersion Option 

AERMOD allows for the use of urban or rural dispersion coefficients. The determination 
of whether the facility is in an urban or rural area followed the Auer method noted in the 
References section of 40 CFR Part 51 Appendix W.  The Auer method requires drawing a 
circle with a 3-kilometer radius centered on the centroid of the emission source locations 
and classifying the land use types within the circle as urban or rural according to a set of 
criteria.  If 50% or more of the land use types within the circle meet the urban criteria (I1-
Heavy Industrial, I2-Light-Moderate Industrial, C1-Commercial, R2 and R3-Compact 
Residential), the facility is considered to be in an urban area.  Rural criteria are R1-
Common Residential, R4-Estate Residential, A1-Metropolitan Natural, A2-Agricultural, 
A3-Undeveloped (Grass/Weeds), A4-Undeveloped (Heavily Wooded), and A5-Water 
Surfaces. 

Figure 3-2 shows the area within 3 kilometers of the Honor Rancho facility.  More than 
50% of the land use types within the circle meet the criteria to be classified as rural.  
Therefore, the AERMOD modeling used rural dispersion coefficients.  

Figure 3-2: Land Use Types Within 3 Kilometers of the HRCS 

 
3.1.3 Terrain Options and Modeling Domain 

The AERMOD runs used the regulatory default elevated terrain option.  Terrain data were 
imported directly into AERMOD View™ using the WebGIS import feature.  The terrain 
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Figure 3-3: Receptor Locations 

 
Red line = SoCalGas property boundary 
Red crosses = New Ccmpressor Gas Lean-Burn Engine Stacks  
Green crosses = Fenceline grid 
Yellow dots = Cartesian grid 
Light green dots = Residential receptors 
Light blue dots = Sensitive receptors 
Dark blue dots = Worker receptors 
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The RMP uses high-end breathing rates (95th percentile) for children from the 3rd trimester 
through age 2 and 80th percentile breathing rates for all other ages for residential exposures 
(CARB/CAPCOA 2015).  The “OEHHA Derived Method” uses high-end exposure 
parameters for the top two exposure pathways, and mean exposure parameters for the 
remaining pathways for cancer risk estimates.  The facility could operate continuously, 
thus, no worker adjustment factor (WAF) was applied in HARP2. 

3.2.2 Chronic Hazard Index 

Some TACs increase non-cancer health risk due to long-term (chronic) exposures.  The 
Chronic Hazard Index (HIC) is the sum of the individual substance chronic hazard indices 
for all TACs affecting the same target organ system.  The HIC estimates for all receptor 
types used the “OEHHA Derived” calculation method.  The reported HIC is for the 
maximally affected target organ system. 

3.2.3 Acute Hazard Index 

Some TACs increase non-cancer health risk due to short-term (acute) exposures.  The 
Acute Hazard Index (HIA) is the sum of the individual substance acute hazard indices for 
all TACs affecting the same target organ system.  Acute risk is calculated from a 1-hour 
exposure.  The reported HIA is for the maximally affected target organ system. 

3.2.4 Cancer Burden 

Cancer burden is the estimated increase in the occurrence of cancer cases in a population 
subject to an MICR of greater than or equal to one in one million (1.0 x 10-6) resulting from 
exposure to TACs.  The cancer burden is determined for the population located within the 
zone of impact, defined as the area within the one in one million cancer risk isopleth.  
HARP is able to generate an isopleth, a line of a constant value, showing the area exposed 
to a cancer risk above one in one million.  

Since the Residential MICR for each compressor is below one in a million, a cancer burden 
analysis was not completed.  
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ATTACHMENT A – AERMOD AND HARP2 MODELING FILES 
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ATTACHMENT B – DETAILED RESULTS SUMMARY TABLES 
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receptor # 4239 receptor # 17 receptor # 3 receptor # 11
UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m)

354724 3813034 355367 3813743 354835 3812871 354817 3813077
30-Year Cancer 

Risk
Contribution 

(%)
30-Year Cancer 

Risk
Contribution 

(%)
30-Year Cancer 

Risk
Contribution 

(%)
25-Year Cancer 

Risk Contribution (%)

- ALL 4.70E-06 100% 2.35E-06 100% 2.49E-06 100% 2.80E-07 100%
71432 Benzene 1.47E-07 3.12% 7.34E-08 3.12% 7.77E-08 3.12% 8.76E-09 3.13%

106990 1,3-Butadiene 5.33E-07 11.36% 2.67E-07 11.36% 2.82E-07 11.36% 3.18E-08 11.37%
50000 Formaldehyde 3.70E-06 78.77% 1.85E-06 78.77% 1.96E-06 78.77% 2.21E-07 78.86%
91576 2MeNaphthalene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
83329 Acenaphthene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

208968 Acenaphthylene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
205992 B[b]fluoranthen 4.98E-09 0.11% 2.49E-09 0.11% 2.64E-09 0.11% 8.51E-11 0.03%
192972 B[e]pyrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
191242 B[g,h,i]perylen 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
218019 Chrysene 2.08E-09 0.04% 1.04E-09 0.04% 1.10E-09 0.04% 3.56E-11 0.01%
206440 Fluoranthene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
86737 Fluorene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
91203 Naphthalene 2.98E-08 0.63% 1.49E-08 0.63% 1.58E-08 0.63% 1.78E-09 0.63%
85018 Phenanthrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

129000 Pyrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
95636 1,2,4TriMeBenzene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
75070 Acetaldehyde 2.79E-07 5.94% 1.39E-07 5.94% 1.48E-07 5.94% 1.66E-08 5.94%

100414 Ethyl Benzene 1.15E-09 0.02% 5.76E-10 0.02% 6.10E-10 0.02% 6.88E-11 0.02%
110543 Hexane 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
67561 Methanol 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

100425 Styrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
108883 Toluene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

1330207 Xylenes 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
7664417 NH3 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

Maximum Cancer Risk by Pollutant at PMI, MEIR, MEIW and Sensitive Receptor
HRCM HRA

Maximally Exposed Individual 
Worker (MEIW)

Sensitive Receptor

PollutantPollutant CAS

Point of Maximum Impact (PMI) Maximally Exposed Individual 
Resident (MEIR)
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receptor # 4239 receptor # 17 receptor # 3 receptor # 11
UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m)

354724 3813034 355367 3813743 354835 3812871 354817 3813077
30-Year Cancer 

Risk Contribution (%) 30-Year Cancer 
Risk Contribution (%) 30-Year Cancer 

Risk Contribution (%) 25-Year Cancer 
Risk Contribution (%)

ALL 4.70E-06 100% 2.35E-06 100% 2.49E-06 100% 2.80E-07 100%
COMP1 1.12E-06 23.85% 5.98E-07 25.48% 5.70E-07 22.92% 6.52E-08 23.28%
COMP2 1.14E-06 24.34% 5.91E-07 25.15% 5.98E-07 24.07% 6.73E-08 24.02%
COMP3 1.20E-06 25.46% 5.83E-07 24.84% 6.33E-07 25.45% 7.18E-08 25.63%
COMP4 1.24E-06 26.35% 5.76E-07 24.53% 6.85E-07 27.56% 7.58E-08 27.07%

Cancer Risk by Source for All Pollutants Combined at PMI, MEIR, MEIW and Sensitive Receptor
HRCM HRA

Maximally Exposed Individual 
Worker (MEIW)

Sources

Point of Maximum Impact (PMI) Maximally Exposed Individual 
Resident (MEIR) Sensitive Receptor
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receptor # 4239 receptor # 17 receptor # 3 receptor # 11
UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m)

354724 3813034 355367 3813743 354835 3812871 354817 3813077
Chronic Hazard 

Index
Contribution 

(%)
Chronic Hazard 

Index
Contribution 

(%)
Chronic Hazard 

Index
Contribution 

(%)
Chronic Hazard 

Index Contribution (%)

- ALL 3.10E-02 100% 1.55E-02 100% 1.64E-02 100% 2.23E-02 100%
71432 Benzene 7.23E-04 2.33% 3.61E-04 2.33% 3.83E-04 2.33% 5.19E-04 2.33%

106990 1,3-Butadiene 6.57E-04 2.12% 3.28E-04 2.12% 3.48E-04 2.12% 4.72E-04 2.12%
50000 Formaldehyde 2.89E-02 93.26% 1.45E-02 93.26% 1.53E-02 93.25% 2.08E-02 93.26%
91576 2MeNaphthalene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
83329 Acenaphthene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

208968 Acenaphthylene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
205992 B[b]fluoranthen 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
192972 B[e]pyrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
191242 B[g,h,i]perylen 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
218019 Chrysene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
206440 Fluoranthene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
86737 Fluorene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
91203 Naphthalene 4.07E-05 0.13% 2.04E-05 0.13% 2.16E-05 0.13% 2.92E-05 0.13%
85018 Phenanthrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

129000 Pyrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
95636 1,2,4TriMeBenzene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
75070 Acetaldehyde 2.94E-04 0.95% 1.47E-04 0.95% 1.56E-04 0.95% 2.11E-04 0.95%

100414 Ethyl Benzene 9.78E-08 0.00% 4.89E-08 0.00% 5.18E-08 0.00% 7.02E-08 0.00%
110543 Hexane 7.80E-07 0.00% 3.90E-07 0.00% 4.13E-07 0.00% 5.60E-07 0.00%
67561 Methanol 3.08E-06 0.01% 1.54E-06 0.01% 1.63E-06 0.01% 2.21E-06 0.01%

100425 Styrene 1.29E-07 0.00% 6.47E-08 0.00% 6.85E-08 0.00% 9.29E-08 0.00%
108883 Toluene 4.78E-06 0.02% 2.39E-06 0.02% 2.53E-06 0.02% 3.44E-06 0.02%

1330207 Xylenes 1.30E-06 0.00% 6.49E-07 0.00% 6.87E-07 0.00% 9.31E-07 0.00%
7664417 NH3 1.76E-03 5.66% 8.78E-04 5.66% 9.30E-04 5.66% 1.26E-03 5.66%

Notes: 
Individual pollutants are not additive because risk is based on specific target organs, which may be different per pollutant

Maximum Chronic Hazard Index by Pollutant at PMI, MEIR, MEIW and Sensitive Receptor
HRCM HRA

Maximally Exposed Individual 
Worker (MEIW)Sensitive Receptor

PollutantPollutant CAS

Point of Maximum Impact (PMI) Maximally Exposed Individual 
Resident (MEIR)
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receptor # 4239 receptor # 17 receptor # 3 receptor # 11

UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m)

354724 3813034 355367 3813743 354835 3812871 354817 3813077
Chronic Hazard 

Index Contribution (%) Chronic Hazard 
Index Contribution (%) Chronic Hazard 

Index Contribution (%) Chronic Hazard 
Index Contribution (%)

ALL 3.10E-02 100% 1.55E-02 100% 1.64E-02 100% 2.23E-02 100%
COMP1 7.40E-03 23.85% 3.95E-03 25.48% 3.76E-03 22.92% 5.18E-03 23.28%
COMP2 7.55E-03 24.34% 3.90E-03 25.15% 3.95E-03 24.07% 5.35E-03 24.02%
COMP3 7.90E-03 25.46% 3.85E-03 24.84% 4.18E-03 25.45% 5.71E-03 25.63%
COMP4 8.17E-03 26.35% 3.81E-03 24.53% 4.53E-03 27.56% 6.03E-03 27.07%

Notes: 
Individual sources are not additive because risk is based on specific target organs, which may be different per source

Chronic Hazard Index by Source for All Pollutants Combined at PMI, MEIR, MEIW and Sensitive Receptor
HRCM HRA

Maximally Exposed Individual 
Worker (MEIW)

Sources

Point of Maximum Impact (PMI) Maximally Exposed Individual 
Resident (MEIR) Sensitive Receptor
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receptor # 4254 receptor # 37 receptor # 3 receptor # 10
UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m)

354276 3813524 355317 3813893 354835 3812871 354855 3812789
Acute Hazard 

Index Contribution (%) Acute Hazard 
Index Contribution (%) Acute Hazard 

Index Contribution (%) Acute Hazard 
Index Contribution (%)

- ALL 2.02E-01 100% 1.26E-01 100% 1.11E-01 100% 1.11E-01 100%
71432 Benzene 3.29E-03 1.63% 2.05E-03 1.63% 1.80E-03 1.63% 1.81E-03 1.63%

106990 1,3-Butadiene 8.14E-05 0.04% 5.09E-05 0.04% 4.47E-05 0.04% 4.49E-05 0.04%
50000 Formaldehyde 1.94E-01 95.99% 1.21E-01 95.99% 1.06E-01 95.98% 1.07E-01 95.99%
91576 2MeNaphthalene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
83329 Acenaphthene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

208968 Acenaphthylene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
205992 B[b]fluoranthen 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
192972 B[e]pyrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
191242 B[g,h,i]perylen 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
218019 Chrysene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
206440 Fluoranthene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
86737 Fluorene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
91203 Naphthalene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
85018 Phenanthrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%

129000 Pyrene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
95636 1,2,4TriMeBenzene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
75070 Acetaldehyde 3.59E-03 1.78% 2.24E-03 1.78% 1.97E-03 1.78% 3.59E-03 3.23%

100414 Ethyl Benzene 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
110543 Hexane 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00% 0.00E+00 0.00%
67561 Methanol 1.80E-05 0.01% 1.12E-05 0.01% 9.88E-06 0.01% 1.80E-05 0.02%

100425 Styrene 2.27E-07 0.00% 1.42E-07 0.00% 1.25E-07 0.00% 2.27E-07 0.00%
108883 Toluene 1.64E-05 0.01% 1.03E-05 0.01% 9.03E-06 0.01% 1.64E-05 0.01%

1330207 Xylenes 1.69E-06 0.00% 1.05E-06 0.00% 9.27E-07 0.00% 1.69E-06 0.00%
7664417 NH3 4.49E-03 2.23% 2.80E-03 2.23% 2.47E-03 2.23% 4.49E-03 4.04%

Notes: 
Individual pollutants are not additive because risk is based on specific target organs, which may be different per pollutant

Maximum Acute Hazard Index by Pollutant at PMI, MEIR, MEIW and Sensitive Receptor
HRCM HRA

Maximally Exposed Individual 
Worker (MEIW)Sensitive Receptor

PollutantPollutant CAS

Point of Maximum Impact (PMI) Maximally Exposed Individual 
Resident (MEIR)
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receptor # 4254 receptor # 37 receptor # 3 receptor # 10

UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m) UTM Easting (m) UTM Northing (m)

354276 3813524 355317 3813893 354835 3812871 354855 3812789
Acute Hazard 

Index
Contribution (%) Acute Hazard 

Index
Contribution (%) Acute Hazard 

Index
Contribution (%) Acute Hazard 

Index
Contribution (%)

ALL 2.02E-01 100% 1.26E-01 100% 1.11E-01 100% 1.11E-01 100%
COMP1 5.13E-02 25.43% 3.17E-02 25.13% 2.85E-02 25.74% 2.78E-02 25.05%
COMP2 5.07E-02 25.14% 3.16E-02 25.08% 2.74E-02 24.78% 2.81E-02 25.31%
COMP3 5.01E-02 24.86% 3.15E-02 24.97% 2.70E-02 24.33% 2.74E-02 24.68%
COMP4 4.96E-02 24.57% 3.13E-02 24.82% 2.79E-02 25.15% 2.77E-02 24.97%

Notes: 
Individual sources are not additive because risk is based on specific target organs, which may be different per source

Acute Hazard Index by Source for All Pollutants Combined at PMI, MEIR, MEIW and Sensitive Receptor
HRCM HRA

Maximally Exposed Individual 
Worker (MEIW)

Sources

Point of Maximum Impact (PMI)
Maximally Exposed Individual 

Resident (MEIR) Sensitive Receptor
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