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EXECUTIVE SUMMARY 
 
 
The California oil and gas system is comprised of operations and facilities that extract, process, 
store, and transport crude oil to refineries and natural gas to utilities throughout the state.  
Recently, there has been a growing need to understand emissions of fugitive methane from these 
operations.  Having current, reliable emission factors is a key component of this effort.  The 
California Global Warming Solutions Act of 2006 (AB32) establishes a comprehensive program 
of regulatory and market based mechanisms to achieve real, cost-effective, quantifiable 
reductions of greenhouse gases (GHG).  AB32 charges the Air Resources Board (ARB) as the 
agency responsible for monitoring and regulating many GHG emission sources to reduce state 
GHG emissions to 1990 levels by 2020. 
 
A research team, led by Dr. Jeff Kuo of the Department of Civil and Environmental Engineering, 
California State University, Fullerton (CSUF) was awarded an 18-month contract by ARB to 
conduct sample gathering and emission testing at oil and gas facilities in California.  The objective 
of this project was to gather fugitive emission information from oil and gas systems in order to 
improve the California GHG emissions inventory estimates.  The results are to be used to support 
regulatory programs that achieve effective emission reductions from oil and gas operations and, 
consequently, minimize adverse environmental impacts from these potential emission sources. 
 
The specific tasks of the project were successfully completed.  A total of 37 oil and produced 
water samples from oil and gas facilities were collected and analyzed by flash analyses.  The 
results of flash sample analyses illustrate that the approach is a viable way to gather fugitive 
emission information from oil and gas systems.  Collection of more flash samples to cover different 
operating conditions and oil and gas characteristics is recommended for future work. 
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CHAPTER 1  

INTRODUCTION 

 
 
1.1 – Background 
 
The California oil and gas system is comprised of operations and facilities that extract, process, 
store, and transport crude oil to refineries and natural gas to utilities throughout the state.  
Recently, there has been a growing need to understand emissions of fugitive methane from these 
operations.  Having current, reliable emission factors is a key component of this effort.  One of 
the most recently published documents used to estimate methane emissions is the 2004 
American Petroleum Institute Compendium of Greenhouse Gas Methodologies for the Oil and 
Gas Industry.  However, the emission factors contained in the compendium were obtained from 
a 1996 study and original data is no longer available. 
 
The California Global Warming Solutions Act of 2006 (AB32) establishes a comprehensive 
program of regulatory and market based mechanisms to achieve real, cost-effective, quantifiable 
reductions of greenhouse gases (GHG).  AB32 charges the Air Resources Board (ARB) as the 
agency responsible for monitoring and regulating many GHG emission sources to reduce state 
GHG emissions to 1990 levels by 2020. 
 
A research team, led by Dr. Jeff Kuo of the Department of Civil and Environmental Engineering, 
California State University, Fullerton (CSUF) submitted a proposal to ARB in June of 2009 to 
conduct sample gathering and emission testing at oil and gas facilities in California.  The proposal 
was prepared in accordance with the ARB’s draft Test Plan – Methane Emissions from California 
Crude Oil Operations (ARB, 2009).  This proposed project included gathering 31 liquid samples 
for laboratory flash analysis and using a Hi-Flow Sampler to check for fugitive methane from 
certain components such as crude oil well heads.   
 
The ARB awarded an 18-month contract to CSUF from June 30, 2009 to December 31, 2010 
(ARB approved a 6-month no-cost extension later).  The total budget of this project was $50,000; 
approximately half of the total budget was for outside laboratory analyses and the balance was 
for labor, travel and other associated costs. 
 
1.2 – Project Objective 
 
The objective of this project was to gather fugitive emission information from oil and gas systems 
in order to improve the California GHG emissions inventory estimates.  The results are to be used 
to support regulatory programs that achieve effective emission reductions from oil and gas 
operations, and, consequently, minimize adverse environmental impacts from these potential 
emission sources. 
 
1.3 – Project Tasks 
 
The specific tasks of the project included the following: 

1. Provide assistance in finalizing the test protocol and the test program  

2. Assemble source-test teams 



         

 2

3. Conduct testing at selected facilities (ARB to provide guidance/assistance) 

4. Data analysis 

5. Project management and report preparation 
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CHAPTER 2 

PROJECT OUTCOMES AND KNOWLEDGE ATTAINED 

 
 
2.1 – Project Outcomes 
 
Although there were some modifications to the proposed tasks per guidance of ARB, all the tasks 
have been successfully completed.  A detailed description of the project outcomes are described 
below. 
 

Task 1 – Provide assistance in finalizing the test protocol and the test program 

The CSUF team has worked with the ARB and provided some input to the test protocols and test 
program.  

 

Task 2 – Assemble source-test teams 

The field test teams were mainly comprised of undergraduate and graduate students of the 
Department of Civil and Environmental Engineering at CSUF.  At least five students were involved 
in field sampling and they have learned practical experiences from real-life projects. 

 

Task 3 – Conduct testing at selected facilities (ARB to provide guidance/assistance) 

The field test teams visited more than ten different facilities to collect samples.  It should be noted 
that the ARB staff provided great assistance and guidance in scheduling these events and in 
conducting field activities. 

 

Task 4 – Data Analysis 

The original proposal called for collection of 31 liquid samples for flash analysis.  In actuality, 39 
samples were collected and 37 of them were successfully analyzed by FESCO Petroleum 
Engineers (Alice, Texas).  The list of the samples is shown below and the laboratory analyses 
results are included in Appendix A (The lab reports are shown in the order of the dates that the 
samples were taken and the names of the companies were blinded in the reports). 

 
1. (06/17/10) 
2. (06/17/10) 
3. (06/17/10) 
4. (07/13/10) 
5. (07/14/10) 
6. (07/19/10) 
7. (07/19/10) 
8. (08/09/10) 
9. (08/09/10) 
10. (08/09/10) 
11. (08/09/10) 
12. (08/09/10) 
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13. (08/09/10) 
14. (08/10/10) 
15. (08/10/10) 
16. (08/10/10) 
17. (08/10/10) 
18. (08/10/10) 
19. (11/11/10) 
20. (11/11/10) 
21. (11/11/10) 
22. (11/11/10) 
23. (11/11/10) 
24. (11/11/10) 
25. (01/06/11) 
26. (01/06/11) 
27. (01/06/11) 
28. (01/20/11) 
29. (01/20/11) 
30. (02/10/11) 
31. (02/10/11) 
32. (02/11/11) 
33. (02/11/11) 
34. (02/11/11) 
35. (03/30/11) 
36. (03/30/11) 
37. (03/30/11) 

 

Task 5 – Project management and report preparation 

The ARB and the CSUF Project Team have had good communication throughout the entire 
project via phone calls, emails, as well as meetings in person at the job sites.  This final report 
summarizes all the project activities. 
 
2.2 – Knowledge Attained 

 
Results of flash sample analyses provide a viable approach to gather fugitive emission information 
from oil and gas systems, which can be used to improve the California GHG emission inventory 
estimates. 
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CHAPTER 3 

RECOMMENDATIONS 

 
 
3.1 – Recommendations 
 
Although the results of flash sample analyses illustrate that the approach is a viable way to gather 
fugitive emission information from crude oil and gas systems, only 37 samples were taken.  It is 
warranted to collect more samples and to cover more different operating conditions and oil and 
gas characteristics. 
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APPENDIX A – RESULTS OF LABORATORY ANALYSES 
 
 

1. (06/17/10) 
2. (06/17/10) 
3. (06/17/10) 
4. (07/13/10) 
5. (07/14/10) 
6. (07/19/10) 
7. (07/19/10) 
8. (08/09/10) 
9. (08/09/10) 
10. (08/09/10) 
11. (08/09/10) 
12. (08/09/10) 
13. (08/09/10) 
14. (08/10/10) 
15. (08/10/10) 
16. (08/10/10) 
17. (08/10/10) 
18. (08/10/10) 
19. (11/11/10) 
20. (11/11/10) 
21. (11/11/10) 
22. (11/11/10) 
23. (11/11/10) 
24. (11/11/10) 
25. (01/06/11) 
26. (01/06/11) 
27. (01/06/11) 
28. (01/20/11) 
29. (01/20/11) 
30. (02/10/11) 
31. (02/10/11) 
32. (02/11/11) 
33. (02/11/11) 
34. (02/11/11) 
35. (03/30/11) 
36. (03/30/11) 
37. (03/30/11) 
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