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COMMONLY USED ACRONYMS 

 
 

AGA  American Gas Association 

ANSI  American National Standards Institute  

Btu  British thermal unit 

CF  Cubic foot  

CO  Carbon monoxide 

CO2   Carbon dioxide 

GC  Gas chromatograph 

GTI  Gas Technology Institute 

H2S  Hydrogen sulfide 

LPG  Liquefiable petroleum gases 

N2  Nitrogen 

NGC  Natural Gas Council 

NGL  Natural gas liquids 

NOx  Nitrous oxide 

PPB  Parts per billion 

PPM  Parts per million 

PRCI  Pipeline Research Council International 

SCADA Supervisory Control and Data Acquisition 

SwRI  Southwest Research Institute



 

BEFORE THE PUBLIC UTILITIES COMMISSION 
OF THE STATE OF CALIFORNIA 

 
 
 

In the Matter of the Application of   )  
Southern California Gas Company (U 904 G) ) 
For Approval to Retain Its Current Rule 30  ) Application 11-09-XX_ 
Gas Delivery Specifications.    ) 
                  ) 
 
   

APPLICATION OF  
SOUTHERN CALIFORNIA GAS COMPANY (U 904 G) TO 

RETAIN ITS CURRENT RULE 30 GAS DELIVERY SPECIFICATIONS 
 

 Southern California Gas Company (“SoCalGas”) hereby submits this Application to Retain Its 

Current Rule 30 Gas Delivery Specifications (“Application”).1  SoCalGas submits this Application 

pursuant to Rule 2.1 of the California Public Utilities Commission’s (“Commission”) Rules of 

Practice and Procedure and Decision (“D.”) 10-09-001.  In D.10-09-001, the Commission directed 

that:   

SoCalGas shall file an application within one year from the effective date of this 
decision to determine whether any of the current non-hydrogen sulfide limits2 set forth 
in the “Gas Delivery Specifications” in section I of SoCalGas’ Rule 30 should be 
changed and whether these current non-hydrogen sulfide limits are too restrictive or 
redundant in light of the current Rule 30 Wobbe specification and Lifting Index.3 
 

Consistent with this Commission direction, SoCalGas conducted research and appliance testing to 

determine whether “any of the current non-hydrogen sulfide limits set forth in the ‘Gas Delivery 

Specifications’ in section I of SoCalGas’ Rule 30 should be changed and whether these current non-

hydrogen sulfide limits are too restrictive or redundant in light of the current Rule 30 Wobbe 

                                                 
1 This Application is supported by testimony.   See Testimony of  Charles Benson,  Oliver Moghissi, and Hugo Mejia in 
Support of SoCalGas Application to Retain Its Current Rule 30 Gas Delivery Specifications.   
2 D.10-09-001, p. 29 at n.13, determined that the non-hydrogen sulfide constituents at issue include carbon dioxide, 
oxygen, total inerts, and heating value.   Although technically, heating value is not a non-hydrogen sulfide constituent, or 
gas constituent, but rather a gas property. 
3 D.10-09-001, at Ordering Paragraph (“OP”) 4.      
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specification and Lifting Index.”  The requests proposed in this Application reflect the results of 

research, SoCalGas appliance testing, as well as independent appliance testing conducted by 

etaPartners.4  In the context of this Application, references to Rule 30 mean Rule 30, Section I.3.a 

(heating value), Section I.3.f ( carbon dioxide), Section I.3.g (oxygen), Section I.3.h (total inerts), and 

Section I.3.m (interchangeability).    

 However, Historical California Production is exempt from Rule 30, per Section I.5.   Section I. 5 

states: 

A generic deviation from the minimum gas quality specifications set forth in Para-
graph I.3 is granted for ‘Historical California Production.’ Quality specifications for 
Historical California Production will be governed by SoCalGas Rule No. 30 in effect 
as of September 21, 2006, or, to the extent that production had a deviation in place at 
that time, pursuant to the agreement governing that deviation. ‘Historical California 
Production’ is defined as follows:  Onshore or offshore California-produced natural 
gas delivered at points of interconnection existing as of January 1, 2006, up to the 
maximum historical deliveries or Maximum Daily Volume effective on that date as 
specified in any agreement permitting supply delivery at those points. If a producer 
moves its deliveries of Historical California Production from a point of interconnec-
tion existing as of January 1, 2006, to another existing or a new point on the system, or 
if one or more producers consolidate two or more existing points of interconnection 
existing as of January 1, 2006, to another existing or a new point on the system, the 
deviation granted under this provision will follow the Historical California Production 
provided that (a) the Utility has required or approved the change in receipt point loca-
tion and (b) the continuing deviation shall not exceed the Maximum Daily Volume 
stated in the access agreement(s) governing deliveries at the producer’s original point 
of interconnection and (c) specifically, the quality of the gas should not lessen to the 
point that it falls outside the grandfathered Rule No. 30 specifications. 

 
I. SUMMARY OF APPLICATION AND REQUESTS 

• SoCalGas’ Rule 30 gas delivery specifications are critical to maintain the protection of 
SoCalGas’ customers, employees, pipeline system, and the public-at-large.   
 

• SoCalGas presents evidence confirming the Rule 30 non-hydrogen sulfide limits should not 
be changed.  The specifications limit risks associated with improper combustion, address 
pipeline corrosion risks, and are consistent with industry standards.     
 

• SoCalGas presents evidence confirming the Rule 30 non-hydrogen sulfide limits are not too 
restrictive or redundant in light of the Rule 30 Wobbe specification and Lifting Index.  The 

                                                 
4 etaPartners is an energy technology consulting firm. 
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non-hydrogen sulfide limits maintain the safe and proper operation of end-use equipment, 
address pipeline corrosion issues, and are consistent with industry standards. 
 

• SoCalGas presents evidence verifying that with the “Historical California Production” 
exception,5 the Wobbe specification and Lifting Index, alone, are insufficient to meet 
customer, employee, and pipeline safety requirements and expectations.6 
 

• Accordingly, this evidence supports SoCalGas’ request that the Historical California 
Production exception be eliminated, when contractually permitted, to protect SoCalGas’ 
customers, employees, pipeline system, and the public-at-large.  
 

II. BACKGROUND 

 SoCalGas’ Rule 30 gas delivery specifications entail two major aspects:  gas constituent limits 

(composition-based specifications) and gas interchangeability specifications (performance-based 

quality specifications).7  Rule 30’s gas constituent limits restrict the concentration of gas impurities, 

so as to protect pipeline integrity, pipeline operations and maintain safe and efficient combustion8 in 

end-user equipment.  Collectively, the Rule 30 gas constituent limits and gas interchangeability 

specifications serve to protect SoCalGas’ customers, employees, and pipeline system. 

 A. Gas Constituent Limits9 

 Rule 30 gas constituent limits restrict the amount of non-hydrogen sulfides because they can 

cause combustion issues in customer end-use equipment, resulting in improper or potentially unsafe 

equipment operation.  As the Commission recognized, “concentrations of [non-hydrogen sulfide] 

                                                 
5 Historical California Production natural gas existing as of January 1, 2006 is granted a generic deviation from the Rule 
30 gas delivery specifications.  Gas delivery specifications for California-produced gas is governed by SoCalGas Rule 30 
in effect as of September 21, 2006, or, to the extent that production had a deviation in place at that time, pursuant to the 
agreement governing that deviation.  SoCalGas Rule Sec. I.5.  
6 D.10-09-001, at p. 13 (emphasis added). 
7 Pursuant to D.10-09-001, SoCalGas’ Rule 30 interchangeability indices are not at issue in this Application because the 
Commission does not “plan in this new application to change the current Rule 30 Wobbe specification, or the current Rule 
30 specifications for the Lifting Index, Flashback Index, and Yellow Tip Index.”  D.10-09-001, at pp. 29-30.   
8 Combustion takes place when fuel, most commonly a fossil fuel, reacts with the oxygen in air to produce heat.  The heat 
created by the burning of a fossil fuel is used in the operation of equipment such as boilers, furnaces, kilns, and engines. 
Along with heat, carbon dioxide and water are created as byproducts of the exothermic reaction.  The objective of 
combustion is to retrieve energy from the burning of fuels in the most efficient way possible.  For a general discussion 
regarding combustion, see 
http://www.bbc.co.uk/schools/gcsebitesize/science/ocr_gateway/carbon_chem/7_using_carbon_fuels1.shtml. 
9 The discussion in this section is supported by the testimony of Hugo Mejia at p. 6. 
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constituents can affect the performance of the appliance, and lead to the formation of carbon 

monoxide.”10  In addition, SoCalGas restricts these impurities because they can create pipeline 

corrosion and pipeline operations issues.   

Table 1 – Rule 30 Non-Hydrogen Sulfide Limits 
 
Parameter Rule 30 Purpose 

Heating Value:  
 

990 – 1150 Btu (gross) per 
standard cubic foot on a dry 
basis.   

• Safe and proper end-use operation

Carbon Dioxide:  ≤ 3% by volume. • Pipeline integrity 
• Internal corrosion 
• Safe and proper end-use operation

Oxygen:  ≤ 0.2% by volume. • Pipeline integrity 
• Internal corrosion 
• Production operation 

Inerts:  ≤ 4% total inerts (the total 
combined carbon dioxide, 
nitrogen, oxygen and any 
other inert compound) by 
volume. 

• Pipeline integrity 
• Internal corrosion 
• Transmission efficiency 
• Safe, clean and proper combustion 

of end-use equipment 
 

Historical California Production is exempt from the minimum Btu content listed above.   

   B. Gas Interchangeability Specifications11 
 
 The gas interchangeability specifications are a subset of Rule 30 gas delivery specifications 

that address end-use combustion issues.  Gas interchangeability is important because all gas-fired 

equipment is designed to operate within a particular range of gas specifications.  Witness Benson 

explains that interchangeability is “the ability to substitute one gaseous fuel for another in a 

combustion application without materially changing operational safety, efficiency, performance or 

materially increasing air pollutant emissions.”12  Gas interchangeability depends on gas quality and is 

                                                 
10 D.10-09-001, at p. 5. 
11 The discussion in this section is supported by the testimony of Charles Benson at pp. 5-13. 
12 Testimony of Charles Benson, at p. 5 (quoting NGC+ White Paper, at p. 3). 
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a function of gas composition.  Gas interchangeability is essentially an end-use issue that focuses on 

how end-use appliance combustion responds to changes in fuel gas composition.   

 The introduction of gas supplies with varying quality may impact the performance of certain 

combustion equipment.  As the Commission stated in D.04-01-025, “[t]he gas quality issue is 

important because it can affect the safety and performance of gas-fired household appliances, 

manufacturing equipment, turbines, and compressed natural gas (CNG) vehicles.”   For example, in 

appliances, varying gas composition can result in flame lifting, flashback, yellow tipping, incomplete 

combustion, soot formation, and elevated levels of carbon monoxide.13  To ensure that different gases 

act similarly in combustion systems, they must have similar combustion parameters, i.e, gas 

interchangeability index specifications.   

 The Rule 30 gas interchangeability index specifications delineate the appropriate range of gas 

interchangeability to maintain the safe and efficient operation for residential, commercial and 

industrial applications.  Witness Benson describes SoCalGas’ use of the Wobbe Index to measure gas 

interchangeability.14  The Wobbe Index compares the rate of combustion energy output of different 

composition fuel gases in combustion equipment.15  SoCalGas also uses the American Gas 

Association's (“AGA”) 36 Multiple Indices to assess appliance non-optimum performance.16  The 

AGA 36 Multiple Indices are comprised of a Lifting Index, Flashback Index and Yellow Tipping 

Index.   Both interchangeability standards address end-user combustion issues.  Collectively, these 

                                                 
13 See Testimony of Charles Benson, at pp. 10-11, for a chart illustrating and discussing these end-use appliance issues. 
14 See SoCalGas Witness Benson Testimony, at p. 6. 
15 However the gas industry has recognized that the Wobbe index alone may not be sufficient to model gas 
interchangeability “because it cannot adequately predict flame characteristics and resulting combustion phenomena if new 
gas supplies are very different from historical supplies.” Halchuk-Harrington, Rosemarie; Wilson, Robert, “AGA Bulletin 
#36 and Weaver Interchangeability Methods:  Yesterday’s Research and Today’s Challenges, at p. 2. 
16 It has been noted, though, that the AGA Multiple Indices’ “application to the development of gas quality specifications 
may be limited because of their basis in empirical relationships.” Id.    
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interchangeability indices provide predictive correlations “between the specific measurable physical 

characteristics of natural gas and burner tip performance.”17   

Table 2 - SoCalGas Gas Interchangeability Specifications 
 

Parameter Rule 30 Specifications Purpose 

 
Wobbe   

 
1279-1385 

 
 

 

• Efficient End- Use Operation 
• Address Yellow Tipping 
• Address Incomplete Combustion 
• Address Flame Lifting 
• Blow Out 
• Address Excessive Carbon Monoxide 

 

Lifting Index ≤  1.06 • Address Flame Lifting 

Flashback Index ≤   1.2 • Address Flash Back 

Yellow Tip Index ≥  0.8 • Address Yellow Tipping 

 
 Historical California Production is exempt from the Rule 30 interchangeability specifications 

and thus is not required to adhere to the Rule 30 Wobbe specification of 1279 to 1385.  For Historical 

California Production, the Wobbe index limit is ± 10% or 1199-1465 (assuming 1332 is the 

adjustment gas).18 

III. RULE 30 EQUIPMENT TESTING19 

A. SoCalGas Testing Objectives 
 

 Consistent with the NGC+ White Paper recommendation,20 SoCalGas conducted further end-

user equipment testing to investigate the effectiveness of Rule 30 and Historical California 

Production gas delivery specifications.  The testing was designed to assess how current residential 

and small commercial end-use equipment responded to changes in gas quality and to determine if 

                                                 
17 Natural Gas Interchangeability, 115 FERC ¶ 61,325 (2006) at p. 8 (“FERC Interchangeability Policy Statement”). 
18 The grandfathered Wobbe specification of 1199-1465 was based on a majority of tests conducted on pre-1950 
appliances and gas mixtures.   
19 The discussion in this section is supported by the testimony of Charles Benson at pp. 14-24. 
20 NGC+ White Paper, p. 22. 
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“SoCalGas’ Rule 30 should be changed and whether the[] current non-hydrogen sulfide limits are too 

restrictive or redundant in light of the current Rule 30 Wobbe specification and Lifting Index.”        

B. SoCalGas Testing Parameters 
  
 SoCalGas tested a wide range of commonly used residential, commercial, and industrial 

combustion equipment to evaluate the performance impacts of varying natural gas compositions.  

These gas compositions reflected gas deliveries that might flow and/or have flowed through 

SoCalGas’ pipeline system.     

Table 1 - Tested Equipment 
Description  Service Category  Burner Type  Rated Input as 

tested (BTU/hr) 
Burner Commercial Range-Top 33,000 (per burner) 
Burner Commercial Radiant 40,000 
Broiler Commercial Char-broiler 15,000 (per burner) 
Furnace Industrial Heat Treating 400,000 (per burner) 
 

 SoCalGas’ Engineering Analysis Center conducted these tests using industry-standard 

protocol and calibrated, laboratory-quality instrumentation.  Testing assessed Rule 30 and Historical 

California Production carbon dioxide, total inerts, heating value, and Wobbe Index limits impacts on 

equipment performance.  SoCalGas monitored for flame lifting, flashback, yellow tipping, excessive 

carbon monoxide emissions, soot build-up, unacceptable operations, and overall safety concerns. 

 C. Independent Appliance Testing 

 Expert Witness Charles Bensons’ consulting firm, etaPartners, also tested a residential water 

heater and a residential warm air furnace tests for performance problems as the gas Wobbe number 

increased and decreased.    

D. Summary of Test Results 
  
 From this work, SoCalGas documented numerous examples of unacceptable appliance 

operations associated with Historical California Production exceeding the carbon dioxide, heating 
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value and total inerts limits.  SoCalGas documented flame lifting, yellow tipping, and flashback 

potential when using gas that did not comply with Rule 30.  In addition, SoCalGas also identified 

food safety concerns, and documented excessive carbon monoxide emissions.    

IV. SOCALGAS’ RULE 30 GAS NON-HYDROGEN SULFIDE LIMITS  SHOULD BE
 RETAINED.    
 
 SoCalGas restricts the amount of non-hydrogen sulfide constituents, because these 

contaminants can create combustion problems in downstream end-use equipment, which affects 

customers' safety and economics.21  The Commission has acknowledged that concentrations of non-

hydrogen sulfide constituents may affect safety and pipeline integrity.  “The safety aspect is how 

these constituents can affect appliance performance and the formation of carbon monoxide.  Pipeline 

integrity involves moisture and water content and the corrosion of the pipeline.”22    

 SoCalGas recommends retaining the Rule 30 non-hydrogen sulfide limits.  The limits on 

carbon dioxide, oxygen, total inerts and heating value protect the safety of SoCalGas’ customers, 

employees, the public-at-large, and the safety and integrity of SoCalGas’ pipeline system.  The limits 

are consistent with, and are not more restrictive than, industry standards.  For these reasons and as 

discussed herein, SoCalGas respectfully recommends its Rule 30 non-hydrogen sulfide limits be 

retained.      

 A. Rule 30’s Carbon Dioxide Limit Should Not be Changed23   
 
 SoCalGas strongly recommends retaining the ≤ 3% carbon dioxide specification because it:  

1) helps limit safety and performance issues associated with improper combustion, 2) helps mitigate 

pipeline corrosion risks, and 3) is consistent with industry standards.    

                                                 
21 “Limiting the concentration of impurities is necessary to protect pipeline systems.” Leslie Zachariah, et al., From 
Natural Gat to Hydrogen via the Wobbe Index the Role of Standardized Gateways In Sustainable Infrastructure 
Transitions, The International Journal of Hydrogen Energy, p. 9. (Delft University of Technology).  
22 D.10-09-001, at p. 15. 
23 This discussion is supported by the testimony of Oliver Moghissi at pp. 4-7. 
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  1. SoCalGas’ carbon dioxide limit helps maintain the safe and proper 
   operation of end-use equipment.  
 
 Rule 30’s carbon dioxide limit addresses the risk to customers from flame lifting and elevated 

carbon monoxide emissions.  SoCalGas noted that when carbon dioxide levels exceeded Rule 30’s 

limit of ≤ 3%, flame lifting occurred.  The commercial range-top testing with 5% carbon dioxide 

exhibited flame lifting, even though the AGA 36 Lifting Index calculation did not predict flame lifting.    

Witness Benson warns, flame lifting “can cause delayed or failed ignition of an appliance burner.  

With delayed ignition, flames can temporarily flash outside of the appliance enclosure and ignite 

nearby flammable materials.  When flames lift off of burner ports, fuel can bypass the flame front and 

be partially oxidized downstream.  Thus, lifting can produce elevated carbon monoxide (CO) 

emissions.”24   

  SoCalGas also documented excessive carbon monoxide emissions associated with flame 

lifting when operating a commercial radiant burner using gas with 10% carbon dioxide.  Carbon 

monoxide emissions were documented at levels of 1533 ppm, over three times the ANSI carbon 

monoxide limit of 400 ppm.  The Washington State Department of Labor and Industries warns that 

“[c]arbon dioxide levels greater than 1500 ppm are considered ‘immediately dangerous to life or 

health (IDLH).’”25      

  2. SoCalGas’ carbon dioxide limit helps mitigate pipeline corrosion risk

 Recently, there has been increased focus on internal corrosion’s impact on overall pipeline 

safety and integrity management.26  Some of the reasons for this increased awareness include changes 

in pipeline safety laws and regulations, an increased emphasis on overall pipeline integrity 

                                                 
24 SoCalGas Witness Benson Testimony, at p. 6. 
25 See http://www.lni.wa.gov/Safety/Topics/AtoZ/CarbonMonoxide/.  
26 Pipeline safety and  integrity is an important issue for the Commission, which issued the Order Instituting Rulemaking 
on the Commission’s Own Motion to Adopt New Safety and Reliability Regulations for Natural Gas Transmission and 
Distribution Pipelines and Related Ratemaking Mechanisms on February 25, 2011 in Rulemaking 11-02-019. 
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management, significant internal corrosion failures of pipelines carrying gas specified to be dry (e.g., 

Carlsbad, NM),27 and significant pipeline failures in the past year (regardless of failure cause).  

SoCalGas is required by state28 and federal29 regulations to maintain pipeline integrity.   

 The Commission’s General Order 112-E establishes minimum requirements for the design, 

construction, quality of materials, locations, testing, operations and maintenance of facilities used in 

the gathering, transmission and distribution of gas and in liquefied natural gas facilities to safeguard 

life or limb, health, property and public welfare and to provide that adequate service will be 

maintained by gas utilities operating under the jurisdiction of the commission.30  The federal Pipeline 

Safety Improvement Act requires SoCalGas to perform ongoing assessment of pipeline integrity, to 

improve data collection, integration and analysis, to repair and remediate the pipeline as necessary 

and to implement preventative and mitigative actions.   This federal regulation also requires 

SoCalGas to address water and other contaminants when maintaining its internal corrosion control 

programs.31  

 Both regulations establish most of the operating and maintenance standards that impact gas 

quality, particularly in regard to internal corrosion monitoring and prevention.  Controlling internal 

corrosion is a key part of complying with these regulations.  Internal corrosion failures have occurred 

                                                 
27 “Natural Gas Pipeline Rupture and Fire near Carlsbad, New Mexico August 19, 2000,” NTSB Report Number: PAR-
03-01, adopted on 2/11/2003. 
28 See California Public Utilities Commission Rules Governing Design, Construction, Testing, Maintenance, and 
Operation Of Utility Gas Gathering, Transmission, And Distribution Piping Systems, (“General Order No. 112-E”) 
(1996). 
29 The U. S. Department of Transportation maintains authority over interstate natural gas pipelines’ operations and safety 
practices and has codified its standards in 49 CFR Part 192, commonly referred to as the Pipeline Safety Improvement 
Act.   
30 General Order 112-E, at p. 1. 
31 49 CFR § 192.143 in Subpart D.  This Rule was added at the suggestion of the National Transportation Safety Board 
(“NTSB”) following the NTSB’s investigation of the August 19, 2000 gas transmission pipeline explosion near Carlsbad, 
New Mexico in which 12 people were killed.  In its accident investigation report, PAR–03–01, issued February 11, 2003, 
the NTSB concluded that the immediate cause of the Carlsbad pipeline failure was severe internal corrosion.    
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in natural gas transmission pipelines despite these specifications.  Even with aggressive gas quality 

monitoring, an upset can occur that increases the probability of pipeline damage and failure.   

 The Rule 30 carbon dioxide limit addresses the increasing risk of corrosion to the SoCalGas 

pipeline system.  The presence of carbon dioxide in pipelines creates a corrosive environment when 

water is present.32  As attested to by Witness Moghissi, the existence of pipeline dry gas 

specifications is not sufficient to remove the threat of internal corrosion, and the formation and 

accumulation of liquid water in pipelines very difficult to prevent.33  Moreover, and as outlined in its 

August 26, 2011 Pipeline Safety Enhancement Plan, SoCalGas, at the direction of the Commission, 

proposes to conduct pressure testing on its pipeline system.  When water is used, these tests will 

necessarily introduce electrolytes into SoCalGas' pipeline system, which further supports SoCalGas’ 

need to limit carbon dioxide constituent limits in delivered gas.  

 The most reliable way to reduce carbon dioxide corrosion in natural gas is to reduce its 

concentration to a level of low corrosivity.  SoCalGas Witness Moghissi admonishes that even a 2% 

limit can result in carbon dioxide partial pressures that are well within the partial pressure range in 

which significant corrosion can occur.34  Although, SoCalGas is not advocating reducing its carbon 

dioxide limit (at this time), SoCalGas stresses, at the very least, Rule 30’s  ≤ 3% carbon dioxide limit 

should be maintained. 

   3. SoCalGas’ carbon dioxide limit is consistent with industry   
   standards.  
 
 The ≤ 3% carbon dioxide limit is consistent or more generous than most pipelines’ carbon 

dioxide limits.  SoCalGas’ limit is identical to Kern River Pipeline’s, and is more lenient than Ruby 

                                                 
32 SoCalGas Witness Moghissi Testimony, at p. 1. 
33 SoCalGas Witness Moghissi Testimony, at p. 3.   
34 SoCalGas Witness Moghissi Testimony, at p. 6. 
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Pipeline’s ≤ 2% and PG&E’s  ≤ 1% limits.  This sampling is also consistent with the AGA Report 

4A, “Natural Gas Contract Measurement and Quality Clauses.”  

 The AGA Report 4A reported 91 occurrences of pipeline tariffs with carbon dioxide limits of 

1% to 2%, while there were 63 occurrences for carbon dioxide limits of 3% to 4%.  Similarly, a 2003 

Southwest Research Institute gas quality survey of 64 pipeline operators found that the median 

allowable carbon dioxide fraction was 2% and the range was 1% to 5%.35  A Gas Processing 

Association study also found that a carbon dioxide limit of 3% to 4% is representative of U.S. 

pipelines.36 

 These data support the conclusions that the Rule 30 carbon dioxide specification is well 

within the normal industry requirements range, and carbon dioxide concentrations of less than or 

equal to 3% are reasonably achievable by gas suppliers.    

  B. Rule 30’s Oxygen Limit Should Not Be Changed.37 
 
 SoCalGas recommends retaining its  ≤ 0.2% limit because this limit:  1) addresses the risk of 

pipeline corrosion, and 2) is not more restrictive than industry standards.  It should be noted that 

Witness Moghissi and industry research findings suggest that 0.001% oxygen limit should be adopted 

as soon as practicable.38     

  1. SoCalGas’ oxygen limit helps mitigate pipeline corrosion risk. 

 SoCalGas is proposing to retain this limit because, in very small quantities, oxygen can lead to 

the corrosion of steel pipelines.39  When water is present, oxygen, like carbon dioxide, contributes to 

                                                 
35 SoCalGas Witness Moghissi Testimony, at p. 7. 
36 “The Gas Processing Industry:  Its Function and Role in Energy Supplies,” Gas Processors Association. 
37 This discussion is supported by the testimony of Oliver Moghissi at pp. 3-7 
38 As Witness Moghissi testifies, evidence shows that a small amount of oxygen is a catalyst to pipeline corrosion.  A 
PRCI study affirms that limiting oxygen concentration to no more than 0.001% may be sufficient to reduce oxygen-
induced corrosion in gas transmission pipelines to acceptably low levels.  See SoCalGas Witness Moghissi Testimony, at 
p. 3. 
39 Oxygen “can promote pipeline corrosion in the presence of water and sulfur.”  See “Guidebook to Gas 
Interchangeability and Gas Quality,” BP and International Gas Union, at Table 3.5. 
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pitting corrosion, significantly reduces the effectiveness of corrosion inhibitors, and greatly 

accelerates corrosion caused by other corrodents (such as carbon dioxide) that are typically present in 

natural gas.  Witness Moghissi attests that even at levels this low oxygen poses a corrosion problem, 

especially where free water is available. 40     

2. SoCalGas’ oxygen limit is more lenient than industry standards. 
 
         Rule 30’s ≤ 0.2% oxygen limit is identical to Centerpoint Energy, B-R Pipeline Company, and 

Transcolorado Gas Transmission, and more generous than Questar Pipeline (≤ 0.01%), Colorado 

Interstate Gas Company (≤ 0.01%), and Panhandle Eastern Pipeline (≤ 0.005%).  Rule 30’s oxygen 

limit is also consistent with the AGA Report 4A, “Natural Gas Contract Measurement and Quality 

Clauses,” which reported 70 occurrences of pipeline tariffs with oxygen limits of 0.11% - 0.2%.  The 

AGA Report 4A also reported there were 11 occurrences with oxygen limits of 0.011 – 0.1%, and 35 

occurrences with oxygen limits less than 0.001%.   

 Given this data, SoCalGas believes, at a minimum, Rule 30’s ≤ 0.2% oxygen limit should be 

retained. 

 C. Rule 30’s Total Inerts Limit Should Not Be Changed.41 

SoCalGas strongly recommends retaining its ≤ 4% total inerts limit.  

1. Rule 30’s total inerts limit helps maintain the safe operation of end-use 
 equipment.  

 
SoCalGas appliance testing results demonstrate Historical California Production gases with 

total inerts exceeding 4% expose SoCalGas’ customers to safety-related risks from flame lifting-

induced carbon monoxide emissions.42  Despite the fact that flame lifting was not predicted, the 

commercial radiant burner exhibited flame lifting with 5% total inerts, demonstrating that SoCalGas 

                                                 
40 See SoCalGas Witness Moghissi Testimony, at p. 7. 
41 This discussion is supported by the testimony of Charles Benson, at pp. 26-27 . 
42 SoCalGas Witness Benson Testimony, at pp. 13-14.  
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cannot solely rely on the Lifting Index to predict flame lifting.  The commercial radiant burner also 

exhibited flame lifting and excessive carbon monoxide emissions of 1348 ppm, with 10% total inerts.  

The California Department of Industrial Relations cautions that the carbon monoxide content of the 

atmosphere in any enclosed space should be maintained at not more than 50 ppm as an 8-hour time-

weighted average, and persons should be removed from any enclosed space if the carbon monoxide 

concentration exceeds 100 ppm.43      

2. Rule 30’s total inerts limits help maintain the proper operation of end-
 use equipment.  

 
 Witness Benson affirms that high levels of inert gases, such as carbon dioxide and nitrogen, 

can result in poor appliance operation or flame outs.  The Commission also recognizes that high 

levels of inert gases, such as carbon dioxide and nitrogen, can result in poor appliance operation or 

flame outs.44  The Canadian Gas Association explains that nitrogen and carbon dioxide have no 

associated heating value, and as the concentration of inert components increases, the total energy per 

unit volume of gas decreases.45   

The NGC+ White Paper also determined that elevated inert gas reduces the heating value, 

increases the specific gravity of the gas, and as a consequence reduces the Wobbe number and 

changes other interchangeability indices.  The NGC+ White Paper found that injection of one (1) 

percent by volume of nitrogen or air reduces the Wobbe Number of natural gas by approximately 1.3 

percent.46  Thus, total inerts increase fuel usage and reduce the energy performance of appliances.   

3. Rule 30’s total inerts limit is consistent with industry standards. 
  
 SoCalGas’ Rule 30 ≤ 4% total inerts limit is consistent with industry standards.  It is identical 

to that specified in the NGC+ White Paper, and consistent with the Gas Processing Association’s 
                                                 
43 See California Code of Regulations, Title 8, Section 3463(a)(1). 
44 D.10-09-001, at p. 21. 
45 “Natural Gas Interchangeability Guidelines Adopted By the CGA,” Canadian Gas Association Standing Committee on 
Operations Natural Gas Interchangeability Task Force (2009), at p. 24. 
46 NGC+ White Paper, at p. 15. 
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study of US pipeline study, which determined  a 3% to 4% total inerts range is representative.47  In 

addition, AGA Report 4A, “Natural Gas Contract Measurement and Quality Clauses” reported 38 

occurrences of pipeline tariffs with 3.1% to 4% total inerts limits, and 11 with 2.1% to 3%.    

 D. Rule 30’s Heating Value Should Not Be Changed. 
 
    SoCalGas recommends retention of the 990 to1150 Btu/cf heating value limits because they 

are consistent with industry standards.  Although the NGC+ White Paper recommends a 1110 Btu/cf 

maximum heating value, Rule 30’s 1150 maximum is consistent, because the White Paper determined 

that service territories with demonstrated experience with supplies exceeding the recommended 

heating value may “continue to use supplies conforming to this experience as long as it does not 

unduly contribute to safety and utilization problems of end use equipment.”48    

  Moreover, Rule 30’s heating values are consistent with the Gas Processing Association U.S. 

pipelines study, which found 950 to 1150 Btu/cf heating value limits representative.49  This finding 

also aligns with the AGA Report 4A, “Natural Gas Contract Measurement and Quality Clauses,” 

which indicates 990 to1150 Btu/cf is consistent with numerous pipelines.  

V. SOCALGAS’ CURRENT NON-HYDROGEN SULFIDE LIMITS ARE NOT TOO 
 RESTRICTIVE OR  REDUNDANT IN LIGHT OF THE CURRENT RULE 30 WOBBE 
 SPECIFICATION AND LIFTING INDEX. 
  
 Interchangeability indices are performance standards that address a range of end-use 

performance characteristics.  However, as the Commission Staff has recognized, “[i]mpurities are not 

adequately accounted for through performance standards.”50  Likewise, the University of Texas-

affiliated Center for Energy Economics recommends that “more stringent controls on inert materials, 

carbon dioxide, oxygen and water vapor entering interstate pipelines would be appropriate and would 

                                                 
47 “The Gas Processing Industry:  Its Function and Role in Energy Supplies,” Gas Processors Association. 
48 NGC+ White Paper, at p. 26. 
49 “The Gas Processing Industry:  Its Function and Role in Energy Supplies,” Gas Processors Association. 
50 “Summary of the Joint Workshop on Natural Gas Quality Standards,” Dockets:  CPUC R.04-01-025, California Energy 
Commission 04-IEP-01, (2005), at p. 38. 
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contribute to increased operating integrity and safety and should be considered as part of an overall 

tariff review of gas quality provisions.”51  Accordingly, Rule 30 includes non-hydrogen sulfide limits 

to restrict the amount of impurities received in delivered gas.   

       The Rule 30 non-hydrogen sulfide limits are not too restrictive or redundant in light of the Rule 

30 Wobbe Specification and Lifting Index because they are needed to:  1) support the safe and proper 

operation of end-use equipment, 2) meet industry requirements for pipeline safety and integrity with 

respect to corrosion control, and 3) are consistent with industry standards.  

A. Rule 30’s Non-Hydrogen Sulfide Limits Are Needed to Maintain the Safe and 
 Proper Operation of End-Use Equipment.  

 
 SoCalGas appliance testing confirms that Rule 30’s non-hydrogen sulfide limits are needed in 

conjunction with the Rule 30 interchangeability specifications to maintain customer safety and proper 

equipment operation.  When testing appliances using levels of carbon dioxide and total inerts that 

exceeded the Rule 30 restrictions, SoCalGas documented flame lifting, and excessive carbon 

monoxide emissions.  As described in Section IV.A.1 above, the commercial radiant burner exhibited 

flame lifting with a 5% total inerts level, even though the Rule 30 AGA lifting index limit was 

satisfied.52   

 In addition, SoCalGas documented food safety issues with undercooked hamburger patties 

when the commercial char broiler used gas with Wobbe numbers that exceeded Rule 30 limits, but 

within the Historical California Production range.  Hamburger patties were cooked, using the same 

procedures and cooking time, with a 1441 Wobbe number and a 1203 Wobbe number (exceeding 

                                                 
51 “Interstate Natural Gas—Quality Specifications & interchangeability”, Center for Economics (Energy Economics 
Research at the Bureau of Economic Geology 2004), at p. 40.  
52 See SoCalGas Witness Benson Testimony, at p. 18. 
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Rule 30’s 1279 to 1385) gas.  The test showed food temperatures decreased as much as 10 degrees 

and the patties were visibly undercooked when moving from the higher to the lower Wobbe gas.53   

  Moreover, etaPartners LLC residential water heater and warm air furnace testing supports the 

need for both interchangeability indices and non-hydrogen sulfide limits.   Residential warm air 

furnace carbon monoxide emissions exceeded the ANSI certification limit of 400 ppm with 1284 

Wobbe and below.  Residential water heater carbon monoxide emissions exceeded the ANSI 

certification limit of 400 ppm with Wobbe above 1400.    

 These testing results demonstrate that SoCalGas’ non-hydrogen sulfide limits are neither 

redundant nor too restrictive in light of the Rule 30 Wobbe specification and Lifting Index because 

these limits address safety issues not addressed solely by the Rule 30 Wobbe specification or the 

Lifting Index.  

B. SoCalGas’ Non-Hydrogen Sulfide Limits Are Needed Because the  
 Wobbe Index Specifications and AGA 36 Multiple Indices Do Not Address  
 Pipeline Integrity Issues. 

 
 The gas interchangeability indices are designed to predict the ability of one gas to substitute 

for another without impacting all end-users, but they do not address the pipeline integrity issues 

associated with varying gas compositions.  As discussed in sections above, oxygen and carbon 

dioxide, when in the presence of water, contribute to pipeline corrosion.  The Commission has 

acknowledged the vital role that non-hydrogen sulfide limits play in safeguarding pipeline integrity.54  

As mentioned, SoCalGas proposes to conduct extensive pressure testing on its pipeline system, which 

may introduce water into the pipeline system.  This reinforces SoCalGas’ need to limit oxygen and 

carbon dioxide constituent levels in its pipeline system.   

                                                 
53 This testing is discussed in more detail in the testimony of Charles Benson at pp. 20-22. 
54 See D.10-09-001, at pp. 16-22.  
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 Therefore, SoCalGas requests to retain its Rule 30 non-hydrogen sulfide limits because the 

Wobbe specifications and AGA Multiple Indices do not address corrosion.   

C. SoCalGas’ Use Of Non-Hydrogen Sulfide Limits In Conjunction With the Wobbe 
 Index Specification and Lifting Index Specifications Is Consistent With the  
 NGC+ White Paper and Industry Standards. 

  
 In developing its Rule 30 gas delivery specifications, SoCalGas, like the NGC+ Work Group, 

utilized the concept of developing an “operating regime.”  SoCalGas developed its operating regime 

by identifying several parameters that address the specific combustion phenomena and emission 

characteristics caused by changing gas quality, and defining an acceptable range for those 

parameters.55  Although the Rule 30 Wobbe number and AGA Lifting Index limits are generally 

effective in maintaining interchangeable natural gas supplies, customer and pipeline safety also 

requires non-hydrogen sulfides limits.  Likewise, the NGC+ Working Group “recognizes that 

compositional limits for specific gas constituents may be needed.”56 

 SoCalGas’ practice is also consistent with industry standards.  The Center for Energy 

Economics recommends that “[in addition to interchangeability indices] more stringent controls on 

inert materials, carbon dioxide, oxygen and water vapor entering interstate pipelines would be 

appropriate and would contribute to increased operating integrity and safety and should be considered 

as part of an overall tariff review of gas quality provisions.”57  Many pipelines, consistent with 

SoCalGas’ Rule 30, apply gas constituent limits in conjunction with multiple interchangeability 

indices to protect the safety and security of their customers and pipeline systems.  For example, 

pipelines such as Algonquin Gas Transmission, Columbia Gas Transmission, East Tennessee Natural 

                                                 
55 D.06-03-039, at p. 149. 
56 NGC+ White Paper, at p. 23. 
57 “Interstate Natural Gas—Quality Specifications & interchangeability”, Center for Economics (Energy Economics 
Research at the Bureau of Economic Geology 2004), at p. 40. 
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Gas, Florida Gas Transmission Company, Questar Transmission, and Iroquois Gas Transmission 

utilize both gas constituent limits and interchangeability indices.   

 SoCalGas’ standards are not more restrictive, because they are consistent with NGC+ White 

Paper recommendations and pipeline industry standards. 

VI. THE CALIFORNIA PRODUCER GRANDFATHERING EXEMPTION SHOULD BE 
ELIMINATED, WHEN CONTRACTUALLY PERMISSIBLE.58  

 
 Historical California Production is not required to comply with the Rule 30 gas delivery 

specifications.  Rather, it is governed either by SoCalGas Rule 30 in effect as of September 21, 2006, 

or, by agreement.  As described herein above, the ±10% Wobbe number exception (1199-1465) 

creates an unacceptable and unnecessary flame lifting, yellow tipping, food safety, and excessive 

carbon monoxide emissions risks.59        

The Historical California Production exemption is incompatible with SoCalGas’ pipeline 

safety goals and requirements.  Accordingly, to maintain the protection of SoCalGas customers, 

employees, pipeline system, and the public-at-large, the Commission should approve SoCalGas’ 

request that all Historical California Production, when contractually permissible, should meet all 

Rule 30 gas delivery specifications. 

VII. STATUTORY AND PROCEDURAL REQUIREMENTS60 

A. Proposed Category, Issues to be Considered, Need for Hearings and Proposed 
 Schedule 

 
SoCalGas proposes that this proceeding be categorized as “ratesetting” proceeding within the 

meaning of Rules 1.3(e) and 7.1.  Because of the limited factual issues to be addressed in this 

                                                 
58 This discussion is supported by the testimony of Hugo Mejia at p. 7. 
59 Additionally, SoCalGas’ 2003 testing of the industrial heat treating furnace shows carbon monoxide levels increased in 
excess of 20,000 ppm with 1435 Wobbe gas. 
60 Because in this Application SoCalGas does not seek to increase rates or implement changes that would result in 
increased rates, Rule 3.2 of the Commission’s Rules of Practice and Procedure is not implicated. 
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proceeding, SoCalGas does not anticipate a need for hearings.  In the event hearings do become 

necessary, SoCalGas proposes the following procedural schedule:     

EVENT               DATE 

SoCalGas files Application    September 2, 2011 

Deadline for responses to Application  October 3, 2011 

Prehearing Conference    October 19, 2011 

Intervenor Comments     November 28, 2011 

Reply Comments      December 18, 2011 

Evidentiary Hearings (if necessary)   January 11-12, 2012 

Opening Briefs     February 29, 2012 

Reply Briefs      April 2, 2012 

Proposed Decision     May 2012 

Commission Decision     June 2012 

B. Authority – Rule 2.1 

This Application is made pursuant to Sections 451, 701, 702, 728, and 729 of the Public 

Utilities Code of the State of California, the Commission’s Rules of Practice and Procedure, and 

relevant decisions, orders, and resolutions of the Commission. 

C. Corporate Information and Correspondence – Rule 2.1(a) and (b) 

Applicant’s legal name is Southern California Gas Company.  SoCalGas is a public utility 

organized and existing under the laws of the State of California.  SoCalGas’ principal place of 

business and mailing address is 555 West Fifth Street, Los Angeles, California.  All correspondence 

and communications regarding this Application should be addressed to: 

Michael Franco 
Regulatory Case Manager 
Southern California Gas Company 
555 West Fifth Street, GT14D6 
Los Angeles, California   90013-1011 
Phone: (213) 244-5839 
Fax:  (213) 244-4957 
E-mail:  mfranco@semprautilities.com 
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A copy should also be sent to: 

Kim F. Hassan 
Attorney 
Southern California Gas Company  
555 West Fifth Street, GT14E7 
Los Angeles, California   90013-1011 
Phone: (213) 244-3061 
Fax:  (213) 629-9620 
E-mail:  khassan@semprautilities.com 
 
D. Articles of Incorporation – Rule 2.2 

 
SoCalGas is incorporated under the laws of the State of California.  A certified copy of the 

restated Articles of Incorporation, as last amended, currently in effect and certified by the California 

Secretary of State, was filed with the Commission on October 1, 1998 in connection with SoCalGas’ 

Application No. 98-10-012, and is incorporated herein by reference. 

VIII. RELIEF REQUESTED 

SoCalGas’ Rule 30 gas delivery specifications are designed to maintain the protection of 

SoCalGas’ customers, employees, pipeline system, and the public-at-large.  The Rule 30 gas delivery 

specifications are consistent with other pipelines and industry standards.  For these reasons and those 

discussed herein, SoCalGas respectfully requests that the Commission remove the Historical 

California Production exception, when contractually permissible, but otherwise allow SoCalGas to 

retain its current Rule 30 gas delivery specifications.  

 

Respectfully submitted, 

SOUTHERN CALIFORNIA GAS COMPANY 

By:  /s/ Richard M. Morrow    
Richard M. Morrow  
Vice President of Engineering and Operations Staff    
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By:  /s/ Kim F. Hassan     
KIM F. HASSAN 
Attorney for  
Southern California Gas Company 
555 West Fifth Street, GT14E7 
Los Angeles, California 90013-1011 
Telephone:  (213) 244-3061 
Facsimile:  (213) 629-9620 
E-mail:  khassan@semprautilities.com 

September 2, 2011 
 



 

VERIFICATION 

I, Richard M. Morrow, am an officer of Southern California Gas Company, and I am 

authorized to make this verification on its behalf.  The content of this Application is true, except 

as to matters that are stated on information and belief.  As to those matters, I believe them to be 

true. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on September 2, 2011, at Los Angeles, California. 

 /s/ Richard M. Morrow    
Richard M. Morrow  
Vice President of Engineering and Operations Staff   


















































































