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1. Introduction 
The Pima County Regional Wastewater Reclamation Department (PCRWRD) owns and operates the Ina 
Road and Roger Road Water Reclamation Facilities (WRF). In addition, PCRWRD also owns and operates 
seven sub-regional wastewater treatment facilities in Pima County plus the Randolph Park WRF. As part 
of the Regional Optimization Master Plan, PCRWRD is upgrading the Ina Road WRF and developing a 
new Water Reclamation Campus (WRC). Sludge collected at the new WRC will be pumped to the Ina 
Road WRF where it will be anaerobically digested with Ina Road WRF sludge. 

The Ina Road WRF has six anaerobic digesters, two of which were recently added during the ongoing 
plant expansion. Currently, digester gas is collected from each anaerobic digester in piping laterals that 
convey the gas to the digester head house. At the head house, digester gas from all six anaerobic 
digesters is pressurized and combined into a single header for conveyance to the cogeneration facility. 
The current digester gas utilization process does not include any form of gas treatment to remove 
contaminants such as siloxanes or hydrogen sulfide (H2S). The raw digester gas is used to fuel engine-
generators that produce electricity for onsite use to offset a portion of the WRF’s electrical power 
demand. Heat is also recovered from the engine-generators and used to maintain the anaerobic 
digesters at their proper operating temperature. The exisiting cogeneration system is nearing the end of 
its useful life and will soon be decomissioned. 

In the future, PCRWRD intends to purify its digester gas to pipeline quality and sell it for off-site 
utilization. To that end, PCRWRD is preparing a Request for Proposal (RFP) to solicit interested parties to 
submit proposals for the development of a project to collect, treat, and utilize all digester gas produced 
at the Ina Road WRF. The RFP will include Ina Road WRF digester gas characteristics so that proposers 
clearly understand the level of treatment that will be required to convert the raw gas to pipeline quality. 
Brown and Caldwell has been commissioned by the PCRWRD to support the RFP development by 
establishing a digester gas sampling and analysis program. It is anticipated that results from the digester 
gas sampling program will be included in the RFP. 

This Technical Memorandum 1 (Tech Memo 1) describes the digester gas sampling program at the Ina 
Road WRF and includes results from the initial four sampling events. 

1.1 Scope of Work 
The intent of this program is to provide data on the characteristics of the digester gas produced at the 
Ina Road WRF over the course of a full year. The scope of work primarily includes analyzing digester gas 
samples. More specifically, the digester gas sampling program includes the following activites as 
described in the scope of work defined by PCRWRD. 

1.1.1 Weekly Sampling 
Collect digester gas samples on a weekly basis for a period of 4 weeks. Each sample shall be collected 
on a different day of the week so that any variability in gas characteristics can be recognized. Two of the 
four weekly sampling events shall occur on a Saturday and Sunday. Upon collection, samples shall be 
shipped overnight to the laboratory for immediate analysis. 

Status: This activity has been completed by Brown and Caldwell. 

1.1.2 Monthly Sampling 
At the conclusion of the initial four sampling events, collect monthly digester gas samples for the 
remaining 11 months of the program. Digester gas sampling, shipment, and analysis protocols shall be 
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identical to those for the weekly samples; namely, samples will be collected on different days of the 
week and shipped overnight to the laboratory for immediate analysis. 

Status: This activity will be performed by PCRWRD. Brown and Caldwell will work closely with PCRWRD to 
ensure a successful transition of digester gas sampling responsibilities. 

1.1.3 Gas Analysis 
The analytical laboratory shall perform a full BTU analysis on the first digester gas sample. The full BTU 
analysis will indicate the methane (CH4), carbon dioxide (CO2), nitrogen (N2), and oxygen (O2) 
concentrations of the gas sample. If the results of the analysis are in line with what is expected for 
typical anaerobic digester gas then a BTU analysis will not be required for any subsequent digester gas 
samples. If further BTU analyses are deemed unnecessary then subsequent BTU analyses will be 
replaced with a fixed gas analysis. Like the BTU analysis, the fixed gas analysis shall report CH4, CO2, N2 
and O2 concentrations. In addition to being analyzed for the concentrations of key constituents, the 
digester gas samples shall also be analyzed for impurities, including siloxanes and H2S. All laboratory 
reports shall be sent to Brown and Caldwell for interpretation and inclusion with project deliverables. 

Status: This activity is in progress. A full BTU analysis was performed on the first digester gas sample. 
Based on results reported for the first digester gas sample, a full BTU analysis in not required for 
subsequent samples. 

1.1.4 Technical Memorandum 
Develop a technical memorandum summarizing the results of the initial four sampling events and deliver 
its findings to PCRWRD. Include laboratory reports for each gas sample as an appendix to the technical 
memorandum. 

Status: This activity is complete with this submittal of this Tech Memo 1. 

1.1.5 Final Report 
At the conclusion of the entire sampling program, develop a final report, summarizing the results of all 
digester gas sampling events. The final report shall establish digester gas quality, which in turn will be 
used by PCRWRD to develop the Ina Road WRF digester gas utilization RFP. Compile and include all 
laboratory analysis reports as an appendix to the final report. 

Status: This activity is in progress and will be completed after all digester gas samples have been 
collected and analyzed. 

2. Preliminary Results 
The initial four digester gas samples were collected by Brown and Caldwell on the following dates: 
• Tuesday, August 28, 2012 
• Saturday, September 8, 2012 
• Thursday, September 13, 2012 
• Sunday, September 23, 2012 

As required by the scope of work, two of the four initial sampling events occurred on the weekend. 

Digester gas sampling results are summarized in the following sections. Complete laboratory analysis 
reports can be found in Appendix A. 
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2.1.1 Fixed Gases 
A full BTU analysis (see Appendix A) was preformed on the first digester gas sample, collected on August 
28, 2012. The results of the analysis indicate that the Ina Road WRF digester gas is typical of what 
would be expected for anaerobically digested municipal sewage sludge. Based on this initial 
confirmation of digester gas quality, no further full BTU analyses are required. For PCRWRD information, 
the full BTU analysis of the first sample indicates that the higher (HHV) and lower heating values (LHV) of 
the digester gas are 617 and 556 BTU per cubic foot, respectively. Again, these values are very typical of 
digester gas produced from anaerobically digested municipal sewage sludge. 

For the remaining three samples, a fixed gas analysis was preformed in lieu of the full BTU analysis. The 
results of the full BTU analysis and the subsequent fixed gas analyses indicate very consistent CH4 and 
CO2 concentrations. The average CH4 concentration is 61.6 percent, while the average CO2 
concentration is 34.4 percent. The balance of the digester gas is made up primarily of N2 and O2, with 
trace amounts of other constituents including H2S. The average N2 concentration is 3 percent and the 
average oxygen concentration is just below 1 percent. 

 

 
Figure 1. Results from Initial Fixed Gas Analyses 
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2.1.2 Hydrogen Sulfide 
The concentration of H2S in the digester gas shows some variability over the course of the initial 
sampling events. H2S results range from approximately 2,700 to 4,300 parts per million (ppm), with 
three of the sample results near 3,000 ppm. Due to the small sample size it is difficult to determine if 
the 4,300 ppm data point is an outlier. Additional samples will aid in determing the average H2S 
concentration in the Ina Road WRF digester gas. 

 

 
Figure 2. Results from Initial Hydrogen Sulfide Analyses 
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2.1.3 Siloxanes 
Siloxanes are chemical compounds comprised of silicon (Si) and oxygen (O2) linkages with two methyl 
(CH3) groups attached to each Si atom. Siloxane species commonly found in biogas are characterized as 
being either cyclic or linear, which describes the basic shape of the O-Si-O linkage. Cyclic siloxanes are 
denoted “D”, while linear siloxanes are denoted “L”. 

The siloxane analyses detected only D3, D4 and D5 species, with D5 being the most prevalent. No 
L-series species were detected. This is not surprising as D-series species are very common in digester 
gas. On the other hand, L-series species are commonly found in landfill gas but are far less common in 
digester gas. D3 siloxanes were detected in only one of the four samples. 

Siloxanes analysis is performed by EPA method TO-15, which also reports volatile organic compounds 
(VOC). VOC results are included in the laboratory analysis reports found in Appendix A. 

 

 
Figure 3. Results from Initial Siloxane Analyses 
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3. Digester Gas Sampling Protocol 
PCRWRD will collect 11 monthly digester gas samples beginning in October 2012 and concluding in 
August 2013. 

Digester gas sampling with tedlar bags is a simple and straight-forward procedure. However, a certain 
protocol should be adhered to in order to ensure a proper sample is obtained in the field, shipped, and 
then received at the laboratory. The gas sampling protocol described below was used throughout the 
initial four gas sampling events and should be followed by PCRWRD throughout the remainder of the 
digester gas sampling program. 

3.1.1 Materials 
The following materials are required for collecting and shipping digester gas samples: 
• Two 1-Liter tedlar bags for each sampling event. 
• Small diameter tubing for connecting the valve cock on the tedlar bag to the sample tap on the 

digester gas piping. 
• Sharpie type pen for labeling tedlar bags. 
• Bubble wrap or Styrofoam “peanuts” to protect digester gas samples during shipping. 

Brown and Caldwell will provide PCRWRD with an initial set of tedlar bags and a piece of small diameter 
tubing. Additional 1-Liter tedlar bags can be ordered from SKC-West, Inc. Their contact information is as 
follows: 

 SKC-West, Inc. 
 P.O. Box 4133 
 Fullerton, CA 92834 
 (714) 992-2780 

3.1.2 Digester Gas Collection 
A digester gas sampling tap is located on the high pressure, raw digester gas piping in the cogeneration 
building, directly across from the engine-generators. The following instructions describe how to collect 
digester gas samples. 
• Label tedlar bags. It is recommended that this be done prior to sample collection as it is difficult to 

label the tedlar bags once they are inflated. 
• Attach the small diameter tubing to the end of the valve cock on the tedlar bag. Attach the other end 

of the tubing to the sampling tap. 
• Once the tubing and tedlar bag are properly attached to the sampling tap, open the valve on the 

tedlar bag by twisting the knob counter-clockwise. 
• With the tedlar bag’s valve now open and attached to the sample tap, slowly actuate the valve on the 

sampling tap to allow only a small flow of gas to bleed through the valve into the bag. If the bag is 
filled too rapidly, it will likely rupture due to the high pressure of the incoming gas. 

• Once the tedlar bag is approximately 75 percent full, close the valve on the sampling tap. Close the 
valve on the tedlar bag by rotating the knob clock-wise. Disconnect the tubing from the sampling tap 
and tedlar bag. 

• Repeat the above instructions and fill a second tedlar bag. The purpose of collecting two (or more) 
samples is to ensure adequate digester gas volume is available for the laboratory to perform the 
required analyses. Typically a 1-Liter bag provides sufficient digester gas volume to complete the 
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required analyses. However, it is good practice to provide a backup sample in case a bag ruptures 
during shipping. 

3.1.3 Shipping 
The following instructions should be followed to ensure that digester gas samples arrive intact and in a 
timely fashion at the laboratory. 
• Fill out the chain of custody (COC). Twelve partially completed COCs (one for each month plus one 

extra), populated with the required analyses are provided in the Appendix B. Provide the date and 
time the samples were collected. Sign at the top of the COC. Sign and date at the bottom of the COC. 

• Carefully package the tedlar bags with bubble wrap or Styrofoam “peanuts” to prevent rupture during 
shipping. Include filled-out and signed COC in the package. 

• Ship overnight to the laboratory. 
• Notify the laboratory that samples are on the way. It is important that the laboratory be notified in 

advance so that it can schedule the necessary equipment and technicians needed to analyze the 
samples. 

• Do NOT ship any samples for arrival on Friday. The laboratory is closed on the weekend and samples 
arriving on Friday may not be analyzed until the following Monday, which is beyond the prescribed 
hold time for digester gas. 

Contact information for the laboratory and the technician handling the PCRWRD account is as follows: 

 Atmospheric Analysis & Consulting, Inc. 
 1534 Eastman Avenue, Suite A 
 Ventura, CA 93003 

 Eric Grosjean 
 (805) 650-1642 
 egrosjean@aaclab.com 

4. Summary 
Results from the weekly sampling effort indicate that Ina Road WRF digester gas quality is typical of what 
is expected from a normally operating anaerobic digestion process. This conclusion is supported by the 
fixed gas analyses, which report average CH4 and CO2 concentrations of approximately 62 and 
34 percent, respectively. The full BTU analysis further supports this conclusion in that LHV and HHV 
levels were reported as 556 and 617 BTU per cubic foot, respectively. H2S levels are high, but not 
outside the realm of what would be considered normal for digester gas. Likewise, siloxane levels fall well 
within the range of what is expected in digester gas. 

PCRWRD is actively engaged in evaluating options for beneficially utilizing digester gas produced at the 
Ina Road WRF. To this end it intends to issue an RFP in 2013 to solicit proposals for the development of 
a digester gas utilization project. The digester gas sampling program described in this Tech Memo 1 will 
help define the characteristics of the digester gas produced at Ina Road WRF. This information will then 
be included in the RFP to help the various proposers define the level of gas treatment that will be 
required for a particular digester gas utilization process. 

By issuing this Tech Memo 1, Brown and Caldwell has completed the first phase of the digester gas 
sampling program. Four weekly digester gas samples were collected and analyzed, with a summary of 
the results included herein. PCRWRD will collect monthly digester gas samples for a period of 
11 months. Brown and Caldwell will evaluate the results of the remaining digester gas analyses and 
summarize the findings of the complete digester gas sampling program in a final report. 

mailto:egrosjean@aaclab.com
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Attachment A: Laboratory Analysis Reports 
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Attachment B: Chain of Custody 
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