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OPIKIOH 

Background 
On september 16, 1988, Assembly Bill (AS) 4037.added. 

Chapter 6.92, S§ 25420-25422, Landfill Gas, to the Health And 
Safety (H&S) code. section 25421(b) requires the Public Utl1itt'es 
Commission to specify, on or before January 1, 1990, the maximum 
amount 6f vinyl chloride that may be found in landfill gAS. Until 
this determination is mada, S 25421(a) prohibits a gas prOducer 
from selling to a gas corporation landfill gas containing vinyl 
chloride in an amount which exceeds the operative -no significant 
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risk- level set forth in the California Code of Reglilationsi1 

These-regulations specify that the maximum level of vinylchlotide .... -:: : ,.' . 

permissible in air that poses no significant risk is 0.3 microgram 
per da~j2 The Commissionis task in this proceeding is to 
determine the maximum concentration of vinyl ohloride in landfill 
gas received by a gas utility that will result in persons receiving 
a dose not exceeding the California Environmental Protectiort Agency 
(Cal EPA) air standard. 

On september 12, 1990, several months after the 
legislative deadline to establish a standard, we instituted this 
proceeding. However, the lateness in setting the required standard 
has not affected public safety. In 1988, H&S Code § 25421(a) 
prohibited gas suppliers from selling and gas utilities from buying 
landfill gas containing amounts of. vinyl chloride which exceed the 
no significant risk standard. No gas utility has indicated that 
it has purchased landfill gas since the enactment of AS 4037 in 
1989. Violation of this prohibition is punishable by a fine of 
$2,500 per day, enforceable by the Attorney General, District 
Attorney or city attorney in a civil action brought in a court of 
competent jurisdiction. (H&S Code § 25422.) Therefore, it appears 
that nO one has been exposed to vinyl chloride in natural gas 
supplied by a gas utility while this proceeding has been pending. 

1 The "nO significant risk- regulations referenced in a,s code 
§ 25421 were adopted in compl~ance with proposition 65 approved by 
th~ voters in 1986. Proposition ~5 required a warning be given to 
persons exposed to toxic substances which can cause the death of 
one in 100,000 persons over a period of 70 years. Thus, warnings 
such as those found on gasoline pumps and in public places where 
tobacco is smoked have become common. However, AB 4037 is more 
strict than proposition 65 requires. The requirement is to warn of 
exposure to toxic substances. The statute prohibits exposure 
exceeding the Rno significant risk- level. 

2 In this proceeding, we take official notice that this level is 
revised to 3.0 micrograms per day, effective October 24, 1992. 
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Before the Commission issued the order instituting 
investigation, the Commission Advisory and Compliance Divisioh 
(CAC!) circulated its proposal for comment. The order.in this 
proceeding contained CACD's formal proposal to amend Generaiorder 
58-A to include the maximum allowabieievel of vinyl chloride in 
natural gas of 1.66 parts per billion (ppb). The order was mailed 
to all gas utilities and potentially interested parties, and the 
parties were afforded an opportunity to file formal co~~ents. 

On October 28, 1990, four parties filed comments on the 
propOsed standardi Southern California Gas Company (SOCalGas), 
Southwest Gas Corporation (Southwest); pacific Gas and Electric 
Company (PG&E), and GSF Energy, Inc. (GSF). Only Southwest 
supported CACD's recommendations. Southwest requested that a time 
limit be set fOr the air quality district to review the testing 
procedures used by landfill projects. 

Even though SOCalGas has not purchased landfill gas since 
1985 and 1996 and has 00 present plans to purchase or transport 
landfill gas, it believes this proceeding is important for the 
precedents it may set in adopting a methodology to determine the 
exposure to any toxic substance in any natural gas delivered by the 
utility. Therefore, SoCalGas proposed a different method to set a 
standard and a different standard than proposed by CACD. pG&E and 
GSF agree on the method but initially offered different variables 
resulting in widely varying proposed standardsl SoCalGas, 520 ppb; 
PG&E, 72 ppb; and GSF, 90.6 parts per million (ppm). Opponents to 
CACD's proposed standard requested hearings to examine CACD's 
proposed standard and present their recommendations. 

On FebruAry 5, 1991, GSF filed comments accompanied by a 
motion to receive the late-filed comments. GSF explained that it 
had no knowledge of the proceeding until December 1990. GSF 
believed that other potentially interested suppliers may not have 
notice of the proceeding. GSF requested that additional parties be 
notified of this proceeding. On March 29, 1991, the assigned 

- 3 -



· ~ . 

·1. 90-09-010};w/PABljit ... 

adrrtilHstrative lawjudqe CALJ) granted this request. All gas 
utilities were ordered" to supply the names and addresses of known 
suppliers of landfill gas, and potentially interested government 
agenoies and individual parties. A supplemental mailing list was 
compiled and a copy of the order was mailed to each name on the 
list. The comment period was extended to allOW late-notified 
parties to comment. No comments from late-notified parties were 
received. 

At the first prehearing conference the parties presented 
their widely varying positions and indicated the desire to meet 
with CACD to discuss their differences. CACD agreed to meet with 
parties to explain the basis of its proposal and attempt to narrow 
the disputed issues. If no agreement could be reached, the parties 
were directed to anSwer in further comments eight clarifying 
questions propounded by the assigned ALJ before a ruling On the 
request for hearings could be made. The questions explored the 
status of landfill gaS purchases and requested clarification of 
comments. SoCalGas indicated it would personally request the Cal 
EPA to offer advice to the Commission or participate in the 
proceeding. 

CACD later reported that the parties were unable to reaoh 
an agreement. Further comments were filed, a ruling granting the 
request for hearings was issued, and a second prehearing conference 
was scheduled. 

At the second prehearing conference, a hearing schedule 
was established. SoCalGas and PG~E informed the Commission that 
Cal EPA had given notice of its intent to revise the state standard 
of vinyl chloride in air from 0.3 microgram per day to 3.0 
micrograms per day. This standard is the starting point for 
deriving the maximum amount of vinyl chloride in natural gas. 
parties agreed that, should the standard for vinyl chloride in air 
be revised, their recommendations could easily be adjusted during 
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the hearings. SoCalGas also reported that cal EPA had deciined·to 
'. ·participate in the proceeding. 

After the distribution of written direct testimony and 
prior to evidentiary hearings, CACD indicated in a letter to all 
parties that it concurred with SoCalGas'recommendatioil which was a 
proposed standard of ~94 ppb, corrected during the proceeding to 
117 ppb or 1,170 ppb should the air quality standard be revised. 

Evidentiary hearings were held on OCtober 19-20, 1992 in 
san Francisco. soCalGas, PG&E and GSFpresented witnesses. 
Cambrian Energy Systems distributed written testimony but did not 
appear at the hearing_ Therefore, its testimony was placed in the 
formal correspondence file. Southwest and CACD did not participate 
in the hearing. 

The Proposed Decision of ALJ Bennett was filed on 
November 16, 1992. No timely comments on the proposed decision 
were filed. Therefore, we adopt the proposed deoision without 
changes. 
Sl Jllllna TV 

Initially, CACD proposed a standard of 1.66 parts 6£ 
vinyl chloride per billion parts of natural gas. CACD derived its 
standard by estimating the amount of vinyl chloride released into 
the air of a commercial kitchen from a gas pilot light, divided hy 
the total volume of air in an average workplacp.. However, prior to 
evidentiary hearings, CACD indicated that it concurred with 
soealGas' recommendations. 

Therefore, CACD, SoCalGAs, PG&E, and GSF ultimately agree 
that the following equations represent the maximum allowable amount 
of vinyl chloride in natural gas. 
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Equati~nl is 

y = uXElL + FC} 
VA 

Equati()Jl :2 (transpOses equation 1 to find X)i 

x = YVA 
UE(L + FC) 

Where. Y is the micrograms (ug) of vinyl chloride:(VC) 
per cubic foot (ftl) of air per day 

U is the human respiratory retentio~ factor 

X is the ug of VC/ft3 in gas 

E is the exposure time factor 

L is the leakage of gas from non-stove pilot 
sources 

F is the destruction survival fraction of VC 
after exposure to the pilot flame 

C is the pilot flame consumption rate 

V is the volume of air within the average-sized 
dwelling 

A is the air change per hour 

parties agree on the following values for faotors within 
the two equations abOvet 

Y = 0.00042 ug/ftl 
U = 1 
E = 1 
C = 0.6 tt3/hr 
V = 10/60~ ftl 
A = 1.1 
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GSF disagrees with SoCalGas' estimate tor gas' leaks and' 
the estImate tor vinyl chloride surviving the pi16t fia~e. Based 
upon their respective selection of values, this is a compa'rison ot 
the parties' recommendations. 

Factors 

VALUES 
(cubic foot per hour) 

SocalGas GSF PG&E 

y exposure limit 0.00042 0.00042 0.00042 
U respiratory retention 1.0 1.0 1.0 
E exposure time 1.0 1.0 loG 
L leakage Oi47 0.02 0.47 
F surv~val in pilot flame 0.18 0.01 0,18 
c gas flow and consumption 0.6 0.6 0.6 
V volume of air in house 10,600 10,600 10,600 
A air changes per hour 1.1 1,1 1.1-

X Standard (0.3) 111 ppb 2,599 ppb 100 (rounded) 

X Standard (3.0) 1,170 ppb 25,999 ppb l,OOO-ppb 

The parties also agree that the standard should be 
applied to the first customer supplied landf!ll gas. 

In summary, we find SoCalGas' methodology and propOsed 
standard reasonable and adopt it. 
Methodology 

SoCalGas presented the testimony of Dr. Edelman and PG&E 
presented the testimony of Dr. Furtado. These witnesses sponsored 
the development of their respective standard and explained the 
methOdology and general process of assessing the risk of injury 
from exposure to chemicals. Their methodology is the same and is 
undisputed. 

Both Edelman and Furtado have the education, background, 
and experience to qualify as experts in the field of chemical risk 
assessment. Edelman is a medical doctor certified in Occupational 
Medicine and in Medical Toxicology. He 1s an instructor of risk 
assessment and has published papers on chemical injury and injury 
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prevention. He is Chief of TOxicology and Medical Director 6f one 
of California's seven Regional poison Centers. Edelman is a member 
of numerous state, national, and international committees which are 
involved in chemical safety_ 

Furtado is PG&E'g manager of its Environmental Services 
Department which OVersees compliance with environmental law. 
Furtado has a Ph.D. in civil Engineering and is a certified 
Industrial Hygienist with over 25 years o£ experience in 
environmental issues. He is a member of several committees 
involved with industrial health. 

Based upOn the testimony 6f Edelman and Furtado l we 
derive the following discussi9n of risk assessment. Although, 
initially intended to challenge CACD's methodology, these 
descriptions provide suppOrt for adopting a method which is 
soientific and based upon standard statewide assumptions and 
values. 

Risk assessment is a scientific process to develop a 
health standard and apply that standard. In the case of a 
regulatory agency, the application is often to limit the release of 
harmful chemicals. HOwever, risk assessment is also used by water 
quality and toxic waste agencies to control hazardous waste sites. 
Since risk Assessments are used for many regulatory purposes, a 
body of accepted procedures has developed. 

The process of risk assessment is not merely the 
application of an equation to a given scenario, although an 
equation and a specific site or environment is used. In applying 
facts to obtain values of faotors in an equation, scientifio 
judgment, ground rules and basic proven assumptions are used. 
Therefore, while the process tends to generate a single value, such 
as a standard, it is universally recognized that the single value 
represents a range of judgments and Assumptions. 

In risk assessment, exposure becomes a scenario which 
describes how an individual could potentially be exposed to the 
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agent in question. From the context of the exposure scenario, we 
derive the various elements which impact the risk leve~. ExpOSUre 
involves the actual level (concentration of the chemical), 
duration, mode (ingestion, absorption, inhalation) and the body's 
reaction. In making assumptions, SoCalGas and PG&E used 
assumptions specified in regulations pursuant to proposition 65. 

The elements are then, usuallY, combined in a 
mathematical form called a model. In supplying estimates for 
factors within the model, or equation, it is preferable to use 
actual field or labOratory data. HoweVer, if this cannot be done, 
the next choice is to mathematically predict the unknown 
characteristics. As a last resort, a surrogate chemical agent 
similar to the one in question may be substituted. since there is 
no actual data showing the effect on humans exposed to vinyl 
chloride in landfill gas supplied to residences or commerbial 
placesj SoCalGaS and PG&E used the second method to develop a 
standard, predicting the reaction in these scenarios. 
Undisputed variables 

SoCalGas uses cal EPA's standard model for assessing 
indoor air quality. Although SoCalGAs, PG&E, and GSF calculated a 
standard for both residential and commercial scenarios, they agree 
that the more conservative standard derived from the residential 
scenario should be adopted. 

parties also agree that socalGas' variables for air 
ventilation (A), volume of air within the average-sized dwelling 
(V), pilot flame consumption rate (C), exposure time factor (E)i 
and human respiratory retention rate (U) are reasonable. We 
describe the basis for each of the undisputed variables and agree 
that SoCalGas' justification and selection of values for these 
variables are reasonable. 

SoCalGas evaluates the possible ways vinyl chloride can 
enter a room in a residence or commercial kitchen. SoCalGas 
excludes the possibility of entry through furnace or hot water 
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heater pilot lights because these appliances are required by 
building standards to be vented to'9utsideair. This leaves entry 
through residential or commercial stove pilot lights and undetected 
breaks in the pipeline. GSF disputes SoCalGas' estimated values 
for both entry through pilot light and undetected leaks but agrees 
that these factors are a necessary part of the equation. 

There is no dispute OVer the consumption rate of gas by 
each pilot light. Based upon its customer service staff estimates, 
SoCalGas assumes that a residence has one stove with two top pilot 
lights and one oven pilot light. Actual field experience also 
shows that the typical commercial stove has a maximum of 15 pilots. 
Adding the consumption for each pilot, the average consumption rate 
(C) for a residential stove is 0.6 cubic foot per hour and for a 
commercial stove, 7.5 cubic feet per hour. 

After calculating the amoun~ of vinyl chloride entering 
the space, SOCalGas divides the result by the estimated volume of 
air space and air ventilation. SOCalGas bases its estimates of the 
average volume of space in a residence (V) on the residential 
averages used 1n the study, ·Similation of Indoor Nitrogen Dioxide 
concentrations." This study was conducted by SoCalGas and the Gas 
Research Institute in 1988. The study estimates the volume of 
space in the average home to be 10,600 cubic feet in an average 
residence of 1,325 square feet with an 8-foot ceiling. Estimates 
of the average commercial space are the judgment of SoCalGas 
commercial customer service staff based upon their field 
experience. They estimate the average cOmmercial space to be 800 
cubic feet. 

socalGas bases its residential estimate of air 
ventilation on its own studies and those of the Gas Research 
Institute. These sources indicate that the average residential 
ventilation rate is 1.1 air exchanges per hour (A). This average 
includes a low of 0.59 air exchange per hour in the summer and 1.69 
in winter when homes have fewer open doors and windows. For the 
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commercial scenario, S6CalGas bases its estimate on the recommended­
restaurant veilti~ati6il rates for acceptable aIr quality determi.ned 
by the-American Society of Heating, Refrigerating, and Ait 
Conditioning Engineers. 

The total amount 6f vinyl chloride, leaks plus amount 
surviving combustion, is multiplied by the length 6f exposure and 
the lung retention rate to Obtain the total exposure over a 
lifetime. SoCalGas uses cal EPA's standard eXpOsure periods for 
adults in residences and commercial places. cal EPA assumes a 
lif.etime exposure to a cancer-causing chemical and does not 
promulgate a separate standard for children. Cal EPA's expOsure 
period for continuous exposure in residences is 24 hOurs per day, 
365 days per year for a 70-year lifetime. The corresponding 
standard for occupational or commercial places is 40 hours per 
week, sO weeks per year for a working lifetime of 40 years. 

The estimate for lung retention was removed after 
soealGas learned that cal EPA had included this adjustment in its 
standard daily exposure limit of 0,3 microgram per day. Therefore, 
in its written testimony, SoCalGas revised its estimate to remove 
the uptake factor (U). 
Disputed Variables 

GSF disputes SoCa.1Gas' estimates for undetected leaks (L) 

and vinyl chloride surviving the pilot flame (F). The leak rate 
and survival factor are added to obtain the total amount 6f vinyl 
chloride in natural gas entering the space. The difference in 
these two estimates is the reason for the wide differences between 
GSF and SoCalGas' prOpOsed standards. 

Leak Rate 
soCalGas uses a leak rate based upon its own 

odorization tests conducted Over the last 2-1/2 years. 
indicate the average person smells gas when it reaches 
concentration level of 40 ppm parts of qas in a room. 

room 
The tests 

a 
Initially, 

soCalGas recommended an estimate based upon the measurements of 
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leak flows taken from customer· repair reports. HoweVer, socalGa"s' 
'. - written testimony relies on its room odor tests of the pasti.,.t/2 

years. This revision substantially lowered SOCalGas' proposed 
standard. The abandoned estimate is now recommended by GSF. 

SOCalGAs estimates a leak rate of 0.47 cubic foot per 
hour. SoCalGas does not attempt to define the source of the leak. 
It may be from an undetected brOken pipe or a pilot light that is 
unlit. SoCalGas assumes that the leaking gas is evenly distributed 
and is undetected for a period of 10 years in a residence and 40 
years in a commercial place. 

GSF disputes the leak rate and the assumptions 
surrounding the leak rate. GSF questions the accuracy and validity 
of SOCalGas* room odorization tests because they are not validated 
by a third party and its witness is unfamiliar with the details of 
the tests. GSF pOints out that the parties agree that actual 
measured data is preferred over equations and assumptions. GSF. 
contends that SoCalGas should use its 400 actual field measurements 
and similar PG&E data which are collected during customer leak 
complaint service calls. These data indicate that customers detect 
leaks at flow rates as low as 0.02 cubic foot per hour. GSF uses 
this lower flow rate in its proposed standard. 

GSF contends that SocalGAs' use of odorization tests in 
which average people detect gas at concentrations of 40 ppm within 
30 seconds to two minutes after exposure conflicts with its basic 
assumption that a gas leak will be undetected for 70 years. In 
addition, GSF considers the length of the undetected period to be 
unreasonable. 

SoCalGAs responds that the leak measurements in the field 
are not as accurate as a controlled odorization tests. Flow rates 
in the field are the repairman's estimat~ of movement of the dial 
in the gas meter from visual observation. Therefore, there is much 
subjective judgment in measuring the leak flow rate. In addition, 
meAsuring the leak is not the primary purpose of a repair visit 
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and, therefore, leak measurement may be performed in haste. We 
agree that the most accurate information, the odOrization test 
results, should be used as the basis of estimating gas leaks. 

SoCalGas' witness, sostek, indicated that leak data show 
that most leaks are not caused by unlit pilots but by breaks in 
pipes under the floors, 1n walls, and in crawl spaces. This m~ans 
gas is olten located in a place where the odor is not readily 
detectable. Because of the location of leaks and because some 
customers have no sense of smell, s6CalGas believes many leaks are 
not discovered for long periOds of time and others are never 
reported. In view of this uncertainty, SOCAIGas believes the best 
estimate of leaks is the highest reasonable one. We agree. 

Combustion Rate 
In order to determine the amount of vinyl chloride 

entering the space through a pilot light, we must consider the 
amount of vinyl chloride burned by the pilot flame. The amount of 
vinyl chloride burned is subtracted from 100% to give the 
percentage of vinyl chloride that survives the flame. soealGAs 
believes that a conservative rate of 82% combustion should be used, 
giving a survival rate of 18i. GSF argues that the combustion rate 
of 99% is closer to SoCalGas' test results, giving a survivai rate 
of 1\. 

SoCalGas and GSF rely on the same combustion tests to 
derive their estimates. In 1993 and 1995, SoCalGas sponsored 
c6mbustion studies. Science Applications, Inc. was hired to 
conduct tests on the destruction of vinyl chloride in gas in a 
range t6p burner and pilot light flame. Approximately 30 di£f~rent 
tests were run, using a variety of burner conditions, including 
maladjusted burners. Only one tast on a pilot flame was performed. 
In this test, the combustion was roughly 99\. In all but one of 
the burner tests, vinyl chloride was totally destroyed by the 
flames. The detection level was 1 ppb in the 1983 tests and .1 ppb 
in the 1985 tests. In one burner flame test in 1983, some vinyl 
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chloride was detected, although the level was so low that it could 
not accurately be measured. Under the level of accuracy availabl¢1 
the destruction rate was 82%. 

In addition, the South Coast Air Quality Management 
District (SCAQHD) data On the destruction 6f vinyl chloride in 
flares at landfills was reviewed. A flare has a larger flame than 
a range burner or piiot light; however, its temperature is lo~er. 
There may be little comparability between flare tests and those on 
burners and pilot lights; however, the SCAQHD data are the only 
other tests available on combustibility of vinyl chloride. SCAQMD 
performed some of its tests on Cambrian Energy System flares. 
These tests resulted in one destruction rate of 91.3% and four at 
99% or greater. Other SCAQKD tests showed combustion rates ranging 
from 96\ to over 99\. SoCalGas' witness, Sostek, admitted he 
selected the most conservative estimate of all the data and chose 
not to use an average because there was only One test on a pilot 
light. 

GSF argues that a rate in the high 90% range should he 
used. we cannOt agree. with only one test on a pilot light, 
knowinq that the variance in heat may affect the results, yet not 
understanding how, and with no analysis to explain the varying 
results, even an average of these test results is not reliable. 
Nor is there any reasonable justification for using the highest 
results, a 1\ destruction rate. There is clearly a lack of pilot 
light test results. Therefore, we believe a conservative estimate 
sh6uld be used and find 82\ reasonable. 
Attenuation Adjust.ent 

sOCalGas and PG&E recommend that after a standard is set, 
gas utilities should be allowed on a case-by-case basis to apply 
for permission to receive landfill gas with a higher vinyl chloride 
concentration. The gas utility must demonstrate that dilution with 
other system gas will result in no customer receiving gas with a 
concentratiOn of vinyl chloride exceeding the standard. 
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We believe this isa reasonable request that Allows 
application of this attenuation facto~-only after Commission review 
of all the surrounding circumstances. Applicants for this 
treatment must file an appiication demonstrating that granting 
authority will not endanger public health. Use of the application 
process will allow notice to the pUblic and interested parties-And 
the opportunity to comment on the request. 

Because of the Commission's concern for public safetYI it 
is reasonable to require that gas utilities immediately report to 
the Commission Safety Division any occurrence of supplying natural 
gas to a customer which exceeds the adopted standard, what meaSures 
are being taken to alleviate this occurrence, and when this 
situation is terminated. 
Findings o£ Fact 

1. The Commission is required by AB 4037 passed in 1988 to 
establish the maximum amount of vinyl chloride in natural gas 
supplied by gas utilities. Until this standard is established, gas 
p~oducers are prohibited from selling to a gas corporation landfill 
gas containing vinyl chloride in an amount which exceeds the 
operative "no significant risk- level set forth in the California 
Code of Regulations. Prior to October 24, 1992 1 these regulatioris 
specify that the maximum level of vinyl chloride permissible in air 
that poses no significant risk is 0.3 microgram per day. 

2. Effective October 24, 1992, the -no significant risk­
standard of 0.3 microgram per day is revised to 3.0 micrograms per 
day. 

3. This proceeding was instituted after the legislative 
deadline for establishing the vinyl chloride standard. However, 
gas utilities participating in this proceeding report nO purchases 
of landfill gas since the enactment of AB 4037. 

4. The order in this proceeding included a propOsed standard 
prepared by CACD. The proposed standard wAs 1.66 ppb vinyl 
chloride to natural gas. 
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5. C6rnments:filed by SoCalGas;PG&E, arid GSF opposed CACD~s 
proposed methodOlogy, offered an alternate method, and estimated 
the standard which would result under the alternative methOd. 

6. initially, SoCaiGas, PG&E, and GSF proposed the same 
alternate methodology, but because of different values for factors, 
estimated widely varying standards to replace CACD's 
recommendations, 

7. During the proceeding t SOCAtGas, PG&E; and GSF revised 
their estimates. The final proposed standards are, respectiVely. 
1,170 ppb; 1,170 ppb, rounded to 1,000: and 25,999 ppb, rounded to 
26 ppm. 

9. After these revisions and prior to evidentiary hearings, 
CACD indicated it accepted SoCalGas' recommendations as reasonable 
and adequate to protect public health. CACD did not particIpate 
further in the proceeding. 

9. A comparison exhibit prepared by the parties indicates 
agreem~nt on the equation which represents the appropriate standard 
and agreement on various variables. The undisputed equation isi 

Where. 

x = ¥VA 
UE(L + FC) 

Y is the micrograms (ug) of vinyl chloride (VC) 
per cubic foot (ftl) of air per day 

U is the respiratory retention factor 

X is the ug 6f ve/ft3 in gas 

E is the exposure time factor 

L Is the leakage of gas from non-stove pilot 
sources 

F is the destruction survival fraction of VC 
after expOsure to the pilot flame 

C is the pilot flame consumption rate 
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V is the volume 6f air within the averagE:!-slzed. 
dwelling 

A are the air changes per hour 

10. Parties agree that the standard estimated under the 
.residential scenario should be used. The standards established 
under the commercial scenario are le$s than those under the 
residential scenario. 

11. Parties agree that the following values for factors 
within the undisputed equation above for the residential scenariot 

Y = 0.00042 ug/ft3 
U = 1 
E = 1 
C = 0.6 £t3/hr 
v = 10,600 it3 
A = 1.1 

12. SoCalGas' air ventilation X'ate (A) is based upon its 
studies and those of the Gas Research Institute indicating an 
average residential ventilation rate of 1.1 air exchanges per hour. 

13. SoCalGas' X'esidential exposure period estimate (E) is the 
same as the standard peX'iods used by environmental agencies, 24 
hours per day, 365 days peX' year for a 70-year lifetime. 

14. SoCalGas' pilot flame consumption rate (C) is based upOn 
the assumption that a X'esidence has one stove with two top pilot 
lights and one oven pilot light. Adding the consumption lor each 
pilot, the aveX'age consumption rate for a residential stove is Oi6 

cubic foot per houX'. 
15. SOCalGas' human respiratory rate (U) is deleted because 

it has been used in Cal EPA's calculation of the dally maximum. 
16. SoCalGas' volume of air within the average-sized dwelling 

(V) is based upon the X'esidential averages used in the study, 
.Similation of Indoor Nitrogen Dioxide Concentrations.- This study 
was conducted by SoCalGas and the Gas Research Institute in i9SS. 
The study estimates the volume of space in the averAge home to be 
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to 1600 cubic feet loran average residence Of 1,325 square· feet·, 
with an ~~foot ceiling. 

17. 50CalGas provides reasonabl~ justification for its 
selection of the undisputed estimates for air ventilation (A), 
vol~me of air within the average-sized dwelling (V), pilot flame 
consumption (e), exposure time (E), and human respiratory retention 
rate (U). 

18. GSF disputes SoCalGasand PG&E's estimates fOr leaks. 
GSF believes that the results of data· collected in the field while 
repairing customer leaks are more reliable than experimental 
odorization tests. The difference in the two sources of data 
represents the major reasOn GSFis standard is significantly higher 
than SOCaIGas'. 

19. SoCaiGas' field data indicates leaks are repaired that 
measure a flow of 0.02 cubic foot per hour. However, the 
measurement of leaks is not a priority in respOnding to customer 
complaints of leaking gas. Therefore, these measurements are not 
reliable. 

20. For its estirnate of gas leak flOw rates, SoCalGas 
reasonably relies on room odor tests indicating that gas is 
detected when it reaches a concentration level of 40 ppm parts of 
gas in air. SOCalGas assUmes that this gas is distributed evenly 
and is not detected. 

21. GSF disputes soCalGas and PG&E's value for the 
destruction of vinyl chloride by a pilot flame. GSF contends that 
the one pilot test indicates 99\ destruction and that the 
recommended 82\ derived is unreasonable. However, since there is 
only one test of pilot flame destruction, it is reasonable to. Use a 
conservative estimate instead of the highest estimates of butner 
and flare tests or an average of these tests. 

22. The parties recommend the following proposed standards be 
establlshedi SOCalGas, 1,170 ppbl PG&E, 1,170 ppb, rounded to 
1,000 ppb; GSF, 25,999 ppb or 26 ppm. 
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23. SoCalGas' proposed standard of 1;170 ppb is reasonable. 
24. SoCalGas, PG&E, and GSF request that a gas utility be . 

allowed to request permission to receive landfill gas with a 
content of vinyl chloride higher than the standard adopted iri this 
proceeding. It is reasonable to allow this request in an 
application intended to demonstrate that dilution of the requested 
gas within the utility system will not result in any customer 
receiving gas with a concentration level of vinyl chloride 
exceeding the Commission-adopted standard. 

25. Southwest requested that the air quality district be 
ordered to review vinyl chloride testing procedures used by 
landfill projects within a specified period of time. The air 
quality district and landfill projects are not within our 
jurisdiction. Therefore, we cannot grant this request. 
Conclusions of Law 

1. Cal EPA mandates that vinyl chloride in air may not 
exceed 3.0 micrograms per day, effective October 24, 1992. 

2. SoCalGas' methodology for developing a standard tor the 
maximum amount of vinyl chloride in natural gas is reasonable. 

3. General order 58-A should be revised to include soCalGas' 
proposed standard for vinyl chloride concentration in natural gas 
and existing testing and reporting requirements. 

4. Gas utilities should be required to notify the commission 
of the beginning and end of hazardous conditions caused by vinyl 

chloride. 
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ORDER 

1T 15 ORDERED that General Order 58-A, Standard~ For Gas 
se'rvl~e In The state of California, is revised to include the 

following sectiont 
7. Purity of Gas 

e. Vinyl Chloride 

No regulated gas utility shall 
knowingly purchase landfill gas if that 
landfill gas, when supplied to any 
existing gas customer, contains vinyl 
chloride in a concentration greater 
than 1,170 parts per billion by volume. 
This value ~s adopted as instructed by 
Section 25421(b) of the California 
Health and Safety Code as the maximum 
amount of vinyl chloride that may be 
found in landfill gas supplied to a gas 
utility customer pursuant to Section " ' 
25421(a). Testing for viny~ chloride 
shall be performed as specified by -
Section 2S421(d) of the Health and 
safety Code. When vinyl chloride 
exceeds the limits set forth herein, 
the gas utility shall notify the , 
Commission and commence remedial action 
immediately. The gas utility shall , 
notify the Commission when the level of 
vinyl chloride is reduced to allowable 
limits. Direct delivery for industrial 
use of landfill gas is exempted from 
these requirements as provided by 
section 2S421(e). A gas utility 
desiring to purchase landfill gas with 
a vinyl chloride content that exceeds 
the Commission-adopted standard shall 
file an application with the 
Commission. The application shall . , 
demonstrate that dilution of landfill 
gas exceeding the Commission's standard 
with other natural gas in the utility's 
system shall not result in any customer 
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.rec~iving gas with a vinyl chloride 
, .. 'concenttat16n . level exceeding the 
. Commissi6n~s standard. 

This order is effec'tive today. 
Dated l>ecembet16, 1'992, at San Francisco, california. 
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DANIEL Hm. FESSLER 
president 

JOHN B. OHANIAN 
PATRICIA M. ECKERT 
NORMAN D. SHUMWAY 

Commissioners 

I CERTIFY THAT THIS DECISION 
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