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PREFACE 

Assembly Bill 118 (Núñez, Chapter 750, Statutes of 2007) created the Clean Transportation 
Program, formerly known as the Alternative and Renewable Fuel and Vehicle Technology 
Program. The statute authorizes the California Energy Commission (CEC) to develop and 
deploy alternative and renewable fuels and advanced transportation technologies to help 
attain the state’s climate change policies. Assembly Bill 8 (Perea, Chapter 401, Statutes of 
2013) reauthorizes the Clean Transportation Program through January 1, 2024, and specifies 
that the CEC allocate up to $20 million per year (or up to 20 percent of each fiscal year’s 
funds) in funding for hydrogen station development until at least 100 stations are operational. 

The Clean Transportation Program has an annual budget of about $100 million and provides 
financial support for projects that: 

• Reduce California’s use and dependence on petroleum transportation fuels and increase
the use of alternative and renewable fuels and advanced vehicle technologies.

• Produce sustainable alternative and renewable low-carbon fuels in California.
• Expand alternative fueling infrastructure and fueling stations.
• Improve the efficiency, performance and market viability of alternative light-, medium-,

and heavy-duty vehicle technologies.
• Retrofit medium- and heavy-duty on-road and nonroad vehicle fleets to alternative

technologies or fuel use.
• Expand the alternative fueling infrastructure available to existing fleets, public transit,

and transportation corridors.
• Establish workforce-training programs and conduct public outreach on the benefits of

alternative transportation fuels and vehicle technologies.
The CEC issued Program Opportunity Notice PON-12-605 to provide funding opportunities for 
projects that establish the infrastructure necessary to store, distribute and dispense 
compressed or liquefied natural gas. To be eligible for funding under the Clean Transportation 
Program, a project must be consistent with the CEC’s Clean Transportation Program 
Investment Plan, updated annually. In response to PON-12-605, the Recipient submitted an 
application that was proposed for funding in the CEC Notice of Proposed Awards on August 2, 
2013. The agreement was executed as ARV-13-025 on June 5, 2014. 
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ABSTRACT 

The final report describes the purpose and activities for the upgrade to the City of Visalia 
compressed natural gas fueling station. The station is located at 439 North Cain Street, Visalia, 
CA, 93292. The CEC agreement is ARV-13-025. 
The increased number of time fill compressed natural gas posts and upgrade of the 
compressed natural gas fueling hoses, valves and control system support the demand for the 
City of Visalia’s refuse trucks and transit fleet. A new compressor and upgrade to the dispenser 
were added under this project. The upgrade increased fleet fueling card acceptance and 
improved the fueling experience. 

Keywords: Compressed natural gas, City of Visalia. 

Please use the following citation for this report: 
Monty, Cox. 2020. Compressed Natural Gas Fueling Station Upgrade at the City of Visalia. 

California Energy Commission. Publication Number: CEC-600-2020-051. 
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EXECUTIVE SUMMARY 
 
The City of Visalia experienced demand for Compressed Natural Gas at their compressed 
natural gas station that exceeded the station’s ability to provide enough fuel for its customers 
including the City of Visalia Compressed natural gas vehicles, Tulare County Area Transit , 
Kings Area Rural Transit, an AT&T van fleet, other private fleets, and the general public. The 
station experienced long wait times and this affected the City’s ability to enter into future fuel 
purchase agreements.   
In February 2013, Visalia applied for grant funding from the Energy Commission to upgrade 
the compressed natural gas station located at 439 North Cain Street, Visalia, CA and was 
awarded $300,000 to purchase a hydraulic intensifier compressor, a new fuel management 
system, logistics controller, and firmware for the project. The City also received an additional 
$700,000 from the San Joaquin Valley Air Pollution Control District. The objective included 
upgrading the dispenser and improving customer fueling experience.   
Construction began in the Summer of 2016 with a completion date of December 31, 2016. As 
a result of this project the compressed natural gas fills and flow rate are improved and the 
public experiences reduced fueling times.  
The amount of compressed natural gas fuel dispensed at this facility was 75,367 gasoline 
gallon-equivalents in December 2015 before the project. After the project, the amount 
dispensed increased to 88,900 gasoline gallon-equivalents in December 2016.   
The upgrade increased the amount of transit fleet fueling and accommodates slow-fill solid 
waste trucks. The upgrade has also allowed more than one vehicle to fuel at a time 
simultaneously.   

 

 

 

 

 

 

 

 

  



 

 2 

  



 

 3 

CHAPTER 1: Project Introduction 

In 2013, the City of Visalia received CEC grant ARV-13-025. The grant funded the upgrade of 
the City’s compressed natural gas (CNG) fueling station located at 439 North Cain Street, 
Visalia, CA. The project also facilitated the adoption of CNG fueling for transit and refuse 
hauling.  

The project included the procurement of three quad hose slow fill posts, a new hydraulic 
intensifier compressor, a fuel management system, an Allen Bradley compact logistics 
controller, four storage vessels, and a CNG dispenser. Figure 1 shows an engineering drawing 
for the fueling station. 

Figure 1: Project Site Engineering Drawing (original drawing is higher resolution) 

 

Source: City of Visalia 
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CHAPTER 2: 
Engineering and Construction  

Engineering and construction by Sonnikson and Stordahl began engineering and construction 
in July of 2016 with Hayward Electric and City Service Paving as subcontractors. Fastech 
fueling provided the 46.4 standard cubic feet storage vessels, quad hose slow fill posts, and 
the CNG dispensing system with purge fan assembly. Southern California Gas is the utility 
provider. Trillium CNG commissioned the station and operates the station. 

Although the budget for engineering and construction was $819,350, the City’s expenditures 
exceeded this amount. The San Joaquin Air Pollution Control District contributed $700,000 
toward the project. The CEC grant amount was $300,000. This paid for the compressor, fuel 
management system, and the Allen Bradley Compact Logistics Controller.  

Lane Engineers carried out the site grading and paving for the expansion of the slow fill area, 
located on the west side as seen in Figure 2. The City staff assisted with the site plan checks. 
The following figures 2-6 show construction and equipment installation at the site. 
Construction was complete in November of 2016. 

Figure 2: Grading of the Slow-fill Area of the Station 

 

Source: City of Visalia 
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Figure 3: Back of Slow-fill Area   

 

     Source: City of Visalia 

Figure 4: Backlot Canopy Footings 

 

     Source: City of Visalia 
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Figure 5: Dispenser Footings 

 

    Source: City of Visalia 

Figure 6: CNG Storage Vessels 

 

 Source: City of Visalia 

Figure 7 shows Trillium CNG’s proprietary fast-fill hydraulic intensifier compressor delivery on 
August 17, 2016.  
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Figure 7: Hydraulic Compressor 

 

Source: City of Visalia 

Figure 8 shows the COMDATA Smart Sight controller which communicates with dispensers and 
Point of Sale systems. 

Figure 8: Controller  

 

Source: City of Visalia 
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Figures 9 and 10 show the fast fill CNG dispenser with two hoses for simultaneous fueling. 

Figure 9: CNG Dispenser 

 

Source: City of Visalia 

Figure 10: CNG Dispenser 

 

Source: City of Visalia 
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Figure 11 shows the quad hose slow fill posts for solid waste CNG trucks and CNG trolleys. 

Figure 11: Quad Hose Fill Posts 

 

Source: City of Visalia 
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CHAPTER 3: 
Data Collection and Analyses 

Trillium CNG collected the operational data and analyzed the economic and environmental 
impacts. Table 1 shows the average use by public and private vehicles. Appendix A provides 
the number of vehicles fueled daily.  

Table 1: Average Public and Private Station Number of Vehicles per Day  

Month 
Public Station 

Vehicles/Transactions 
(average/day) 

Private Station/Fleet Vehicles 
/Transactions 
(average/day) 

December 2016 22 54 
January 2017 25 49 
February 2017 20 51 
March 2017 27 52 
April 2017 21 50 
May 2017 24 54 
6 month average 23 52 

 Source: City of Visalia 

Before the station upgrade, the annual fuel throughput was 989,720 therms or 791,776 
gasoline gallon-equivalents (GGE). After the upgrade, the City of Visalia projects throughput at 
953,776 GGE per year for 40 CNG transit buses, three CNG trolleys, 30 CNG refuse trucks, and 
25 light duty AT&T vehicles. The City also anticipates increased throughput resulting from 
marketing activities by Trillium CNG, the City of Visalia’s CNG fueling station managing 
contractor.  

Since the upgrade, more private-sector businesses use the facility. The City of Visalia will 
continue to add new vehicles in both the Transit and Solid Waste Divisions. Other potential 
users include four heavy-duty buses and four refuse trucks from the City of Tulare InterModal 
Express, as well as eight medium duty vehicles from Tulare County Area Transit. 

Figure 12 shows the throughput for the CNG station before and after the upgrade over the six 
months of data collection. 
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Figure 12: Station Throughput  

 

Source: City of Visalia 

Table 2 shows the public and private consumption per month in GGE. 

Table 2: Public and Private Station CNG Station Consumption 

Monthly Average 
Public Station 
Monthly Gasoline 
Gallon Equivalent  

Private Station/Fleet 
Monthly Gasoline Gallon 
Equivalent  

December 2016 10,196 78,704 

January 2017 13,170 76,636 

February 2017 8,524 71,010 

March 2017 9,963 83,009 

April 2017 8,448 76,074 

May 2017 9,868 83,441 

6 Months Total 60,169 GGE 468,874 GGE 

Source: City of Visalia 
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The City of Visalia incorporated Trillium CNG’s fast-fill Hy-C hydraulic compressor with low 
horsepower and high performance which is expected to lower long-term operation and 
maintenance costs1. Table 3 shows the station’s energy consumption.  

Table 3: Total CNG Station Energy Consumption (daily average) 

Month and Year CNG Station 
Average kWh/Day 

CNG Station 
Average 
GGE/Day 

CNG Station 
Outage 

(Days/Month) 

December 2016 1718 2868 0 

January 2017 1718 2897 0 

February 2017 1718 2840 0 

March 2017 1718 2999 0 

April 2017 1718 2817 0 

May 2017 1718 3029 0 

6 Months Average 1718 2908 0 

Source: City of Visalia 

The station lifetime emission reductions including oxides of nitrogen, particulate matter, and 
volatile organic compounds (tons of NOx, PM, and VOC) is estimated to be 210 tons. The CO2e 
emissions reduction is estimated to be 2,240 metric tons for the six months of data collection. 

The upgrade allows replacing diesel refuse trucks and transit vehicles with cleaner burning 
CNG engines resulting in less air pollution. A June 2003 National Renewable Energy Laboratory 
study of Emission Reduction Benefits of the Washington Metropolitan Area Transit Authority 
Natural Gas buses shows CNG buses reduced oxides of nitrogen emissions by 53 percent, 
Total Particulate Matter by 85 percent, and carbon monoxide by 89 percent, compared with 
the diesel buses2. 

                                        
1 Trillium Website (https://www.trilliumcng.com/en/our-customers/transit-cng) 

2 NREL report (https://afdc.energy.gov/files/pdfs/36355.pdf) 

https://www.trilliumcng.com/en/our-customers/transit-cng
https://afdc.energy.gov/files/pdfs/36355.pdf
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CHAPTER 4: 
Conclusions  

The station upgrade project helps the City of Visalia achieve CNG fueling goals. The upgrade 
to the City’s CNG dispenser, originally installed in 2004, included two compressors, generators 
and storage vessels and provided fuel for 32 slow-fill or time fill posts directly to the west of 
the facility, two fast-fill or high flow dispensers to the north and one fast-fill dispenser located 
on the facility parcel to serve other private or public fleets. At that time, the City had five CNG 
buses that were fueling at a gas company station. Since, the City purchased 43 CNG buses 
and 40 CNG solid waste vehicles. 

After the ARV-13-025 kick off in June 2014, the City of Visalia learned an Elevation Certificate 
was required for the project to meet the Code of Federal Regulations Title 44, Part 60 for 
projects located within a flood zone. Additionally, the City responded to safety and access 
requirements for the station foundation, storage tanks, canopies, and lighting. The project 
experienced delays for six months. The City of Visalia Building Safety Division issued approval 
to build in February 2016.  

The equipment was delivered in two phases. In 2015, the dispenser, storage vessels and fill 
posts were delivered. In 2016, the City of Visalia issued a request for proposal for the 
compressor, fuel management system, and control software. The final installation of all the 
equipment began in August 2016 and was completed in November 2016. 

This project is a success for the City of Visalia and the local businesses that use CNG fueling. 
The upgrade provides fast fill capabilities. The amount of CNG dispensed at the station 
increased during the data collection period from December 2016 through May 2017 and was 
projected to increase by at least 20 percent by the end of 2017.  
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GLOSSARY 
 

ALTERNATIVE AND RENEWABLE FUELS AND VEHICLE TECHNOLOGY PROGRAM (ARFVTP)-
Now known as the Clean Transportation Program, created by Assembly Bill 118 (Nunez, 
Chapter 750, Statutes of 2007), with an annual budget of about $100 million. Supports 
projects that develop and improve alternative and renewable low-carbon fuels, improve 
alternative and renewable fuels for existing and developing engine technologies, and expand 
transit and transportation infrastructures. Also establishes workforce training programs, 
conducts public education and promotion, and creates technology centers, among other tasks.  
CALIFORNIA ENERGY COMMISSION (CEC)—The state agency established by the warren-
alquist state energy resources conservation and development act in 1974 (public resources 
code, sections 25000 et seq.) responsible for energy policy. the cec's five major areas of 
responsibilities are:  

1. forecasting future statewide energy needs.  

2. licensing power plants sufficient to meet those needs.  

3. promoting energy conservation and efficiency measures.  

4. developing renewable and alternative energy resources, including providing assistance to 
develop clean transportation fuels.  

5. planning for and directing state response to energy emergencies. 

funding for the cec's activities comes from the energy resources program account, federal 
petroleum violation escrow account, and other sources. 

COMPRESSED NATURAL GAS (CNG)—Natural gas that has been compressed under high 
pressure, typically between 2,000 and 3,600 pounds per square inch, held in a container. The 
gas expands when released for use as a fuel. 

GASOLINE GALLON EQUIVALENT (GGE)—The amount of alternative fuel it takes to equal the 
energy content of one liquid gallon of gasoline. GGE allows consumers to compare the energy 
content of competing fuels against a commonly known fuel—gasoline. GGE also compares 
gasoline to fuels sold as a gas (natural gas, propane, and hydrogen) and electricity. 

NITROGEN OXIDES (OXIDES OF NITROGEN, NOx)—A general term pertaining to compounds 
of nitric oxide (NO), nitrogen dioxide (NO2), and other oxides of nitrogen. Nitrogen oxides are 
typically created during combustion processes and are major contributors to smog formation 
and acid deposition. NO2 is a criteria air pollutant and may result in numerous adverse health 
effects 
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PARTICULATE MATTER (PM)—Unburned fuel particles that form smoke or soot and stick to 
lung tissue when inhaled. A chief component of exhaust emissions from heavy-duty diesel 
engines. 

STANDARD CUBIC FOOT (SCF)—One cubic foot of gas at standard temperature and pressure 
(60˚F [15.6˚C] at sea level). Since both temperature and air pressure affect the energy 
content of a cubic foot of natural gas, the SCF is a way of standardizing. One SCF = 1,020 
BTUs. 

STANDARD CUBIC FEET PER MINUTE (SCFM)—The molar flow rate of a gas corrected to 
standardized conditions of temperature and pressure, thus representing a fixed number of 
moles of gas regardless of composition and actual flow conditions. 

VOLATILE ORGANIC COMPOUNDS (VOCs)—Carbon-containing compounds that evaporate into 
the air (with a few exceptions). VOCs contribute to the formation of smog and/or may 
themselves be toxic. VOCs often have an odor and some examples include gasoline, alcohol 
and the solvents used in paints.  
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Appendix A: Daily Station Usage 

Appendix A (Tables A-1 through A-6) shows the Visalia public station averaging 714 
transactions and 9,956 gallons per month between December 2016 and May 2017 and the 
private station averaging 1,601 transactions monthly with 80,264 gallons for the same period. 

Table A-1: Daily Usage – December 2016 

 

Source: Trillium CNG 
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Table A-2: Daily Usage – January 2017 

 

Source: Trillium CNG 
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Table A-3: Daily Usage – February 2017 

 

Source: Trillium CNG 
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Table A-4: Daily Usage – March 2017 

 

Source: Trillium CNG 
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Table A-5: Daily Usage – April 2017 

 

Source: Trillium CNG 
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Table A-6: Daily Usage – May 2017 

 

Source: Trillium CNG 
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