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Disclaimer  
 
This report was prepared as an account of work sponsored, in part, through a grant from the United 
States Department of Energy ς National Energy Technology Laboratory, project DE-EE0006077. Neither 
the United States Government, nor the Center for Transportation and the Environment, nor any grant 
sub-recipient, nor any agency thereof, nor any of their employees, makes any warranty, expressed or 
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of 
any information, apparatus, product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government, or the Center for Transportation and the 
Environment, or any grant sub-recipient, or any agency thereof. The views and opinions of the authors 
expressed herein do not necessarily state or reflect those of the United States Government or the Center 
for Transportation and the Environment, or any grant sub-recipient, or any agency thereof.  
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Secti on 1: Introduction  
There is growing interest in the U.S. for alternatives to petroleum-based transportation, as Americans are 
turning away from gasoline and diesel-fueled vehicles for a variety of reasons. Rising and unstable 
gasoline and diesel prices have severely strained the economy and have led to inflationary pressures. 
Continued turmoil in the Mid-9ŀǎǘ ƭŜŀǾŜǎ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ƻƛƭ ǎǳǇǇƭȅ ŀƴŘ ŜŎƻƴƻƳȅ ǾǳƭƴŜǊŀōƭŜΦ Lƴ 
addition, vehicle emissions, particularly from older model vehicles, contribute to poor air quality which 
can in-turn contribute to various health problems. Deployment of alternative fuel vehicles (AFVs) into the 
marketplace can help alleviate dependence on foreign oil, offer more cost-effective transportation 
options, and may reduce harmful pollutants. These vehicles use low cost, domestically produced energy; 
fuels such as propane and natural gas are abundant in the United States and have a lower carbon content 
than gasoline and diesel. However, to have a noteworthy impact on the economy, energy security, and 
the environment, significant strides must be made in the education, acceptance, and deployment of 
alternative fuel vehicles. 
 
This workbook is a product of the Southeast Regional Alternative Fuels Market Initiatives Program, one 
of twenty Clean Cities Implementation Initiatives to Advance Alternative Fuel Markets grants from the U.S. 
Department of Energy. In partnership with Clean Cities Georgia, Palmetto State Clean Fuels Coalition, 
Alabama Clean Fuels Coalition, East Tennessee Clean Fuels, Middle Tennessee Clean Fuels, and West 
Tennessee Clean Fuels, the Center for Transportation and the Environment was awarded $580,900 from 
the U.S. Department of Energy. Figure 1 ǎƘƻǿǎ /ƭŜŀƴ /ƛǘƛŜǎΩ ǎŜƭŜŎǘƛƻƴǎ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴƛǘƛŀǘƛǾŜǎ ǘƻ 
advance alternative fuel markets.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Clean Cities Initiatives to Advance Alternative Fuel Markets 
 
 
The primary objective of the Southeast Regional Alternative Fuels Market Initiatives Program is to target 
and offer remedies to obstacles to alternative fuel vehicle adoption and use. The program focuses on a 
four-state region that includes Alabama, Georgia, South Carolina, and Tennessee, and it is a collaborative 
effort between the following partners: 

¶ Alabama Clean Fuels Coalition 

¶ Center for Transportation and the Environment 
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¶ Clean Cities - Georgia 

¶ Palmetto State Clean Fuels Coalition 

¶ East Tennessee Clean Fuels Coalition 

¶ Middle Tennessee Clean Fuels 

¶ Clean Fuels of West Tennessee 

¶ Southern Company 

¶ City of Atlanta 

The workbook is organized into three parts: 
 

¶ Alternative Fuels Readiness Workbook Part 1: Natural Gas Vehicles and Infrastructure 

¶ Alternative Fuels Readiness Workbook Part 2: Propane Vehicles and Infrastructure 

¶ Alternative Fuels Readiness Workbook Part 3: Policy 
 
The purpose of Part 1 and Part 2 of the workbooks is to provide resources and tools to help educate fleets 
about natural gas and propane vehicles and to introduce common issues associated AFV implementation. 
Each workbook includes an introduction to the fuel and discusses the various applications appropriate for 
the fuel. There are also sections that highlight available vehicles and discussions regarding vehicle 
acquisition and fueling infrastructure. Information is included regarding various incentives and programs 
that may be available to a fleet, focusing specifically on the four-state region, to help in the deployment of 
natural gas and/or propane vehicles. There are also case studies from the four-state region highlighting 
fleets that have successfully deployed alternative fuel as part of their daily operations. 
 
Part 3 is a resource for policy and decision-makers highlighting policies and regulations supporting 
alternative fuel deployment, with a particular focus on policies relevant to natural gas and propane. Part 3 
includes policies that are in place in the four-state region as well as those in place throughout the United 
States. The intent is to introduce policy and decision-makers to supportive policies that they may wish to 
consider in an effort to support alternative fuel related activities in their state.  
 
In addition to using the workbook as a resource, fleets and policy-makers are encouraged to engage with 
their local Clean Cities Coalition partners in their efforts to deploy alternative fuels. The Clean Cities 
Program is sponsored by the U.S. Department of Energy and supports public and private partnerships to 
ŀŘǾŀƴŎŜ ǘƘŜ ƴŀǘƛƻƴΩǎ ŜŎƻƴƻƳƛŎΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ŀƴŘ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ōȅ ǎǳǇǇƻǊǘƛƴƎ ƭƻŎŀƭ ŀŎǘƛƻƴǎ ǘƻ ǊŜŘǳŎŜ 
petroleum consumption in transportation. There are nearly 100 coalitions throughout the U.S. The 
coalitions are a valuable resource and are available to help fleets and consumers find answers to 
questions regarding alternative fuel vehicles.  
 
Websites for each of the 4-ǎǘŀǘŜ ǊŜƎƛƻƴΩǎ /ƭŜŀƴ Cities coalitions are as follows: 
 

Alabama Clean Fuels Coalition:  http://www.alabamacleanfuels.org/ 
Clean Cities - Georgia:  http://www.cleancitiesgeorgia.org  
Palmetto State Clean Fuels Coalition:  http://www.palmettocleanfuels.org/ 
East Tennessee Clean Fuels Coalition:  http://www.etcleanfuels.org 
Middle Tennessee Clean Fuels:  http://middletncleanfuels.org/ 
Clean Fuels of West Tennessee:                       http://cfwt.tn.org  
 

Readers are ŀƭǎƻ ŜƴŎƻǳǊŀƎŜŘ ǘƻ Ǿƛǎƛǘ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ !ƭǘŜǊƴŀǘƛǾŜ CǳŜƭ 5ŀǘŀ /ŜƴǘŜǊ ό!C5/ύ 
web site for additional information regarding AFVs. Readers can access the AFDC web site through the 
following link: 
 

http://www.afdc.energy.gov/ 

http://www.alabamacleanfuels.org/
http://www.cleancitiesatlanta.net/
http://www.palmettocleanfuels.org/
http://www.etcleanfuels.org/
http://middletncleanfuels.org/
http://cfwt.tn.org/
http://www.afdc.energy.gov/
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Key Terms  

 
Alternative Fuel: Defined by the Energy Policy Act (EPAct), a fuel that is substantially non-petroleum, 
yields substantial energy security benefits, and offers substantial environmental benefits; fuels can 
include: natural gas, liquefied petroleum gas (propane), coal-derived liquid fuels, hydrogen, E85, 
electricity, and pure biodiesel. 
 
Alternative Fuel Vehicle (AFV): A dedicated, flexible fuel, or dual-fuel vehicle designed to operate on at 
least one alternative fuel. 
 
Autogas: Alternative fuel consisting of at least 90% propane along with smaller amounts of other gases 
such as propylene, butane, and butylene.  
 
Bi-Fuel: Describes a vehicle with two separate fueling systems, enabling the vehicle to run on one fuel or 
the other.  
 
Dedicated Fuel: A type of alternative fuel vehicle designed to run only on one type of fuel. 
 
Dual - Fuel: These vehicles are traditionally limited to heavy-duty applications, have fuel systems that run 
on natural gas, and use diesel fuel for ignition assistance. 
 
Gasoline-Gallon-Equivalent (GGE): Equates the energy content of any motor fuel, including alternative 
fuels, to that of a gallon of gasoline. 
 
Greenhouse Gases (GHG): Gases that can absorb and emit infrared radiation. 
 
Liquefied Petroleum Gas (LPG): Another name for propane; LPG is a domestically produced, clean-
burning, low-cost alternative transportation fuel. 
 
Original Equipment Manufacturer (OEM): Company that first creates a manufactured product available 
for resale. In this case, the company may produce AFVs and sell them directly to the public. 
 
Propane Vehicle: Dedicated or bi-fuel vehicles that have the ability to run on propane. 
 
Well-to-Wheel: A type of life-cycle assessment used for vehicles and vehicle fuels. It was developed to 
consider the impact of alternative fuels and new vehicle technologies. 
 
Key Terms are words or group of words that appear frequently in this workbook. This section is used as a 
reference point to define these significant words. These terms were defined from the Alternative Fuels 
Data Center (www.afdc.energy.gov) and cumminsengines.com.  
  

http://www.afdc.energy.gov/
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Section 2: About Natural Gas  
Natural gas first became available as a transportation fuel in the 1930s. Advancements in engine and 
storage technology, more stringent emissions standards, and lower costs have led to an increase in the 
interest in and the viability of natural gas as a transportation fuel. Natural gas is a clean burning, 
domestically produced, and widely available fuel. Historically, natural gas costs less per Gasoline Gallon 
Equivalent (GGE) compared to gasoline and diesel; as of 2014, fleets using natural gas are saving around 
$1.50 per GGE.  
 
Natural gas is used in two forms in vehiclesτeither as Compressed Natural Gas (CNG) or as Liquefied 
Natural Gas (LNG).  
 

CNG is stored onboard vehicles in cylinders at a pressure of 3,000 ς 3,600 pounds per square inch. 
Vehicles fueled by CNG achieve a similar fuel economy to conventional gasoline powered vehicles on 
GGE basis. A GGE equals about 5.66 pounds of CNG. CNG is appropriate for light-, medium-, and 
heavy-duty applications.  
 
LNG is a clear, odorless liquid that forms when natural gas is cooled to  -259 degrees Fahrenheit 
through a process called liquefaction. LNG is stored onboard vehicles in double-walled, vacuum-
insulated pressure vessels. LNG offers greater energy content by volume in a given tank compared to 
CNG. A GGE equals about 1.5 gallons of LNG. LNG is appropriate for medium- and heavy-duty 
vehicles, and provides greater range options compared to CNG because of the greater energy 
content.1 

 

Natural Gas as an Alternative to Petroleum  

Seventy-one percent of all petroleum used in the U.S. is dedicated to transportation.2 In March 2013, 
the U.S. imported 52% of the petroleum consumed nationally.3 In contrast, 80%-90% of the natural 
gas consumed in the U.S. comes from domestic production.4 In recent years, natural gas production 
has reached its highest recorded annual total since 1973. This production increase can be attributed 
to more efficient, cost-effective drilling techniques. The transportation sector accounts for less than 
one percent of natural gas use in the U.S., while oil and petroleum-based fuels account for 93% of the 
ǎŜŎǘƻǊΩǎ ŦǳŜƭ ŎƻƴǎǳƳǇǘƛƻƴΦ5  
 
The worldwide supply of petroleum resources are estimated at 1,350 billion barrels, while natural gas 
resources are estimated at 2,260 billion barrels (energy equivalent basis). Predictions with current 
utilization rates show that global petroleum resources will last 46 years, while natural gas resources 
have the ability to last for more than 120 years.6 Petroleum availability predictions may decrease 
based on future utilization rates. Reserves of natural gas are expected to keep prices steady through 
at least 2030, and this price is expected to remain significantly lower than gasoline or diesel.7 
 
Figure 2 represents the total number of crude oil and petroleum products imported to the U.S. since 
1985. Even with a slight decrease over the past few years, the U.S. is spending nearly $1 billion a day 
on imported oil. Instability of oil producing countries leads to price increases for gasoline and diesel, 

                                                 
1 http://www.afdc.energy.gov/fuels/natural_gas_basics.html  
2 U.S. Energy Information Administration. Annual Energy Review, September 2012. 
3 http://www.pickensplan.com/news/2013/04/18/us-on-track-to-spend-400-billion-on-imported-oil-in-
2013/ 
4 !ƳŜǊƛŎŀΩǎ bŀǘǳǊŀƭ Dŀǎ !ƭƭƛŀƴŎŜΦ Natural Gas Driving Change 
5 American Clean Skies Foundation. Driving Natural Gas Report, April 2013.  
6 !ƳŜǊƛŎŀΩǎ bŀǘǳǊŀƭ Dŀǎ !ƭƭƛŀƴŎŜΦ Natural Gas Vehicle Industry Overview 
7 www.ngvc.org/gov_policy/documents/cng_propane_11.27.13.pdf  

http://www.afdc.energy.gov/fuels/natural_gas_basics.html
http://www.ngvc.org/gov_policy/documents/cng_propane_11.27.13.pdf
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which negatively impacts the U.S. economy. Shifting to U.S. sources of energy decreases the reliance 
on foreign governments, allowing the U.S. to effectively manage its own energy policy.  

 
CNG has become a more attractive option for vehicle fuel due to the rising prices of petroleum. In 
April 2013, there was approximately a $1.50 difference in the GGE as shown in Figure 3. With diesel 
and gasoline prices expected to rise, predictions expect natural gas to cost 50% less than these fuels 
by 2025.8 LNG prices are not as well advertised as CNG prices due to many LNG stations being 
privately owned and operated. 
 
 As the percentage of natural gas vehicles (NGVs) in the vehicle market continues to grow, there will 
be less spending on imported oil and more domestic reinvestment with the savings. Natural gas 
contributes approximately four million jobs and over $385 ōƛƭƭƛƻƴ ǘƻ ƻǳǊ ƴŀǘƛƻƴΩǎ ŜŎƻƴƻƳȅΦ9  
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: U.S. Imports of Crude Oil and Petroleum Products 
Source: U.S. Energy Information Administration. Petroleum & Other Liquids. 

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 3: U.S. Average Retail Fuel Prices 
Source: http://www.afdc.energy.gov/data/10326  

                                                 
8 http://www.anga.us/media/content/F7D1441A-09A5-D06A-
9EC93BBE46772E12/files/transportation%20brochure.pdf 
9 http://www.entregapipeline.com/the-importance-of-natural-gas-to-the-us-economy.php  

 

http://www.afdc.energy.gov/data/10326
http://www.entregapipeline.com/the-importance-of-natural-gas-to-the-us-economy.php
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While the number of available passenger vehicles, trucks, buses, vans, and heavy-duty NGVs is 
constantly increasingΣ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ !ƭǘŜǊƴŀǘƛǾŜ CǳŜƭ 5ŀǘŀ /ŜƴǘŜǊ ό!C5/ύ estimated 
that less than one percent of the U.S. total vehicle population in 2013 was comprised of NGVs. With 
new technology and support, NGVs offer many advantages over conventional gasoline or diesel 
vehicles.  

 

Natural Gas Availability  

The U.S. is well positioned to provide natural gas as a transportation fuel. Figure 4 shows the U.S. 
natural gas pipeline network and its availability for states to produce natural gas for fuel. According to 
the U.S. Energy Information Administration, the U.S. has more than 210 natural gas pipeline systems 
and 305,000 miles of interstate and intrastate transmission pipelines. There are more than 1,400 
compressor stations located across the country that maintain pressure on the natural gas pipeline 
network. The U.S. also has more than 11,000 delivery points and 5,000 receipt points for natural gas, 
24 market centers, 400 underground storage facilities, 49 locations where natural gas can be 
imported and exported, and 1,400 interconnection points that provide for the transfer of natural gas 
throughout the U.S.10 

                                                 

 

Figure 4: U.S. Natural Gas Pipelines 
Source: http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/ngpipelines_map.html  

 
Lƴ Ƙƛǎ нлмн {ǘŀǘŜ ƻŦ ǘƘŜ ¦ƴƛƻƴ !ŘŘǊŜǎǎΣ tǊŜǎƛŘŜƴǘ hōŀƳŀ ǎǘŀǘŜŘΣ άΧthe development of natural gas 
will create jobs and power trucks and factories that are cleŀƴŜǊ ŀƴŘ ŎƘŜŀǇŜǊΣ ǇǊƻǾƛƴƎ ǘƘŀǘ ǿŜ ŘƻƴΩǘ 
have to chooǎŜ ōŜǘǿŜŜƴ ƻǳǊ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ƻǳǊ ŜŎƻƴƻƳȅΦέ ¢he U.S. is an up-and-coming leader in 
the NGV market. Although the U.S. currently ranks only twelfth globally in number of natural gas-

                                                 
10 http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/index.html  

http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/ngpipelines_map.html
http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/index.html
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fueled vehicles, between 1999 and 2009 the consumption of natural gas in the transportation field 
tripled.11 NGV sales are expected to grow 10% per year through 2019.12 

 
The southeast region is also well positioned to access natural gas through the pipeline network. 
Figure 5 highlights the pipelines serving the four-state region of Alabama, Georgia, South Carolina 
and Tennessee. Multiple interstate natural gas pipelines run through the area. With NGV demand 
expected to increase as gasoline and diesel prices continue to rise, the Southeast has the ability to 
adequately support CNG/LNG for fleets and consumer vehicles alike. 

 

 
 
 
 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 5: Southeast Natural Gas Pipelines 

Source: http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/southeast.html  

As the demand for NGVs grows, the economy will shift and new job sectors will develop. The 
development of the NGV market will have an economic impact by creating the following types of 
jobs: 

¶ NGV and parts manufacturing, sales, and service 

¶ Infrastructure manufacturing, sales, installation, and service 

                                                 
11 http://www.rff.org/Publications/Resources/Pages/181-Natural-Gas-Vehicles.aspx  
12 http://www.usatoday.com/story/money/cars/2013/03/09/natural-gas-vehicles-inroads/1967881/  

http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/southeast.html
http://www.rff.org/Publications/Resources/Pages/181-Natural-Gas-Vehicles.aspx
http://www.usatoday.com/story/money/cars/2013/03/09/natural-gas-vehicles-inroads/1967881/
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Environment al Benefits  

Natural gas is a low-carbon, clean burning fuel. Natural gas can offer life cycle greenhouse gas 
emissions benefits over conventional fuels when used as a vehicle fuel. Although recent efforts by the 
U.S. Environmental Protection Agency (EPA) have narrowed the gap in emissions for all types of 
combustion engines, NGVs continue to offer emissions benefits. This is especially true when 
considering many conventional vehicles on the road today are older models. While all types of NGVs 
offer at least some emissions benefits, the biggest payback on natural gas fuel is seen in heavy-duty 
vehicles.    
 
According to Argonne National Laboratory, natural gas emits approximately 6% to 11% lower levels of 
GHGs than gasoline throughout the fuel life cycle. When comparing the life cycle emissions of the two 
types of natural gas, CNG and LNG are nearly identical.13 
 
9ǾŀǇƻǊŀǘƛǾŜ ŀƴŘ ŦǳŜƭƛƴƎ ŜƳƛǎǎƛƻƴǎ ŀŎŎƻǳƴǘ ŦƻǊ рл҈ ƻŦ ŀ ǾŜƘƛŎƭŜΩǎ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎΦ /bD ǾŜƘƛŎƭŜǎ 
produce little or no evaporative emissions during fueling or use.14 When in use, NGVs produce lower 
amounts of carbon dioxide per mile traveled. Therefore, NGVs are cleaner for the environment than 
conventional gasoline or diesel vehicles.  

 
Natural gas has been defined as a safe transportation fuel by the EPA due to reduced flammability 
relative to petroleum, presence of onboard gas detectors, existence of tank safety valves, and 
periodic DOT tank inspections.15 Both CNG and LNG are lighter than air, therefore allowing them to 
disperse rapidly in the event of a release. This reduces ignition risks relative to gasoline. In the event 
of a release, there would be no harm to land or water because natural gas is non-toxic.  

 

  

                                                 
13 http://www.afdc.energy.gov/vehicles/natural_gas_emissions.html 
14 http://www.cngnow.com/what-is-cng/clean/Pages/information.aspx 
15 ANGA Overview PDF 
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Section 3: Natural Gas Applications  
There are a variety of applications that can successfully use natural gas as a transportation fuel. High-
mileage, centrally fueled fleets operating within a limited service area are well-suited applications for 
CNG, including taxi, transit, and refuse fleets. Vehicles travelling longer distances may find LNG to be a 
more suitable option. There are a number of fleets in the four-state region that have successfully 
incorporated NGVs into their daily operations. Examples of fleets operating in the four-state region using 
CNG and LNG include: 
 

UPS ς {ƛƴŎŜ нлллΣ ¦t{Ωǎ ŀƭǘŜǊƴŀǘive fuel fleet has traveled more than 296 million miles, and their 
natural gas fleet has grown to include more than 1,000 package delivery vehicles. In 2013, UPS 
announced they are expanding their natural gas operations to include Liquefied Natural Gas. By 
the end of 2014, UPS plans to have a LNG fleet consisting of 1,000 tractors operating out of 
Florida, Illinois, Indiana, Mississippi, Missouri, Ohio, Pennsylvania, Tennessee, and Texas. UPS has 
set a goal to reach one billion miles driven by their alternative fuel and advanced technology 
fleet by 2017.16 
 
AT&T ς In October 2013, AT&T reached the halfway mark of its commitment to invest $565 
million to deploy 15,000 alternative fuel vehicles over the course of a 10-year period ending in 
2018. There are currently over 7,500 AFVs operating in 44 states across the nation and southeast 
region. The company plans to add up to 8,000 CNG vehicles to its fleet by first quarter 2014, 
which is the largest U.S. corporate commitment to CNG to date. AT&T has since announced that 
its deployment of AFVs enabled the company to avoid the purchase of 7.7 million gallons of 
gasoline from the beginning of the program through the end of 2012.17 
 
Large, national fleets are not the only fleets that have made an investment in natural gas vehicles 
operating within the four-state region. A number of local fleets throughout the four states have 
deployed natural gas vehicles within their fleet operations. Examples of some of the successful 
deployments are included below: 
 
City of Rock Hill, South Carolina ς The city began investing in natural gas in 1995 when it built a 
CNG fueling station and converted dump trucks to run on CNG. Its CNG fleet has since grown to 
include pickup trucks, sanitation trucks, additional dump trucks, and two Chevrolet Impalas. Rock 
Hill Performance Manager Marty Burr estimates yearly fuel savings of $32,500 will pay for the 
additional cost of the CNG refuse trucks in about 14 months. The city plans to purchase two to 
three CNG vehicles per year.18 
 
City of Trussville, Alabama ς ¢ǊǳǎǎǾƛƭƭŜΩǎ пл /bD-fueled vehicles, which range from patrol cars to 
dump trucks, saved the city around $100,000 in fuel costs in 2013. Mayor Gene Melton expects 
that number to double in 2014 as he plans to convert more fleet vehicles to run on natural gas. 
On March 20, 2013 Trussville unveiled a new publicly accessible CNG fuel station, which became 
the fifth public CNG station to open in the state of Alabama.19   
 
Birmingham-Jefferson County Transit Authority, Birmingham, AL ς In August 2013, BJCTA 
unveiled its first set of compressed natural gas buses. These 30 buses are expected to save BJCTA 

                                                 
16 http://www.pressroom.ups.com/Fact+Sheets/ci.UPS+Alternative+Fuel.print  
17 http://www.environmentalleader.com/2013/10/10/att-reaches-halfway-mark-in-alternative-fuel-
vehicles-goal/  
18 http://www.government-fleet.com/channel/green-fleet/news/story/2013/09/rock-hill-to-expand-cng-
station-increase-its-cng-fleet.aspx?prestitial=1  
19 http://www.greenfleetmagazine.com/news/51470/new-cng-fueling-station-opened-in-trussville-ala  

http://www.pressroom.ups.com/Fact+Sheets/ci.UPS+Alternative+Fuel.print
http://www.environmentalleader.com/2013/10/10/att-reaches-halfway-mark-in-alternative-fuel-vehicles-goal/
http://www.environmentalleader.com/2013/10/10/att-reaches-halfway-mark-in-alternative-fuel-vehicles-goal/
http://www.government-fleet.com/channel/green-fleet/news/story/2013/09/rock-hill-to-expand-cng-station-increase-its-cng-fleet.aspx?prestitial=1
http://www.government-fleet.com/channel/green-fleet/news/story/2013/09/rock-hill-to-expand-cng-station-increase-its-cng-fleet.aspx?prestitial=1
http://www.greenfleetmagazine.com/news/51470/new-cng-fueling-station-opened-in-trussville-ala
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about 10% on fuel-related costs in addition to a federal incentive of 50 cents for each gallon of 
compressed natural gas used.20 
 
Morgan County Schools, Tennessee ς In 2012, Morgan County became the first school system in 
the state of Tennessee to transport students in natural gas and propane school buses. With the 
help of the East Tennessee Clean Fuels Coalition, Morgan County began their alternative fuel 
fleet with three buses that immediately reduced particulate matter exposure by 90%. Bus 
drivers, students, and parents alike have been pleased with the new buses, and the school 
system plans to use these current models for at least the next 15 years.21 

 
 
Section 9 of this workbook includes a number of case studies highlighting fleets deploying NGVs  or 
installing natural gas infrastructure. The section is designed to serve as a resource describing the 
experiences of other fleets and provide examples of fleet managers who have successfully integrated 
NGVs into their fleets.  

                                                 
20 http://blog.al.com/spotnews/2013/08/bjcta_marks_arrival_of_new_com.html  
21 http://www.wate.com/story/20062203/morgan-county-unveils-school-buses-fueled-by-natural-gas-
and-propane  

http://blog.al.com/spotnews/2013/08/bjcta_marks_arrival_of_new_com.html
http://www.wate.com/story/20062203/morgan-county-unveils-school-buses-fueled-by-natural-gas-and-propane
http://www.wate.com/story/20062203/morgan-county-unveils-school-buses-fueled-by-natural-gas-and-propane
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Section 4: Natural Gas Vehicles  
This section provides a brief introduction to natural gas vehicles. The industry is ever-changing and new 
makes and models of vehicles available with a natural gas option are regularly announced. The U.S. 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ !ƭǘŜǊƴŀǘƛǾŜ CǳŜƭǎ 5ŀǘŀ /ŜƴǘŜǊ όAFDC) estimates that there are around 112,000 
natural gas vehicles on the road today in the U.S.22 Acquisition of NGVs can occur in three ways:  

¶ From the assembly line by the original equipment manufacturer (OEM) 

¶ As a conversion option from the OEM or upfit from qualified vehicle modifier 

¶ As an after-market conversion 

There are three types of natural gas vehicles:  
 
Dedicated Natural Gas Vehicles 
A dedicated vehicle is designed to run only on CNG or LNG. Examples of dedicated CNG vehicles 
include the Honda Civic GX (from the OEM); the GMC Savana 2500/3500 (available as a natural 
gas option from the OEM); and the Altech-9Ŏƻ /ƻǊǇƻǊŀǘƛƻƴΩǎ ŎƻƴǾŜrsion system for model year 
2010 Ford E350 Cutaway - 5.4L engine (after-market conversion)  
 
Bi-Fuel Natural Gas Vehicles 
Bi-fuel systems are designed with two separate fueling systems that enable them to run on 
natural gas and gasoline. These vehicles run on CNG or LNG until the tank is depleted when it 
then automatically switches to run on gasoline. An example of a bi-fuel system vehicle is the 
Dodge Ram 2500 CNG (available as a natural gas option from the OEM).  
 
Dual-fuel Natural Gas Vehicles 
Traditionally limited to heavy-duty applications, dual-fuel vehicles have a fuel system that can 
run on either diesel or a combination of diesel and natural gas.23 For example, American Power 
Group offers an engine conversion for outside useful life for the Cummins 14.9 and 10.8L engines 
for model years 2004 ς 2009. 

 

Current Natural Gas Vehicle Availability  

There are a number of natural gas vehicles on the market today. As discussed above, vehicles and 
engines are available directly from the manufacturer or can be converted to run on natural gas.  
 

                                                 
22 http://www.afdc.energy.gov/vehicles/natural_gas.html  
23 http://cumminsengines.com/dual-fuel  

 
Learn More About Natural Gas Vehicle Availability 

There are many online information sources that provide the most recent information on the 
latest technologies, such as the Alternative Fuels Data Center. Readers are encouraged to visit 
the link below for the most up-to-date information on available light-duty and heavy-duty 
vehicles, and light-duty and heavy-duty engines: 

http://www.afdc.energy.gov/vehicles/natural_gas_availability.html 
 
For natural gas vehicle conversion information, readers are encouraged to visit the NGVAmerica 
website: 

http://www.ngvamerica.org/about_ngv/available_ngv.html 

 

http://www.afdc.energy.gov/vehicles/natural_gas.html
http://cumminsengines.com/dual-fuel
http://www.afdc.energy.gov/vehicles/natural_gas_availability.html
http://www.ngvamerica.org/about_ngv/available_ngv.html
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Another resource readers may find useful is the Clean Cities 2014 
±ŜƘƛŎƭŜ .ǳȅŜǊΩǎ DǳƛŘŜ published by the U.S. Department of Energy. 
The guide includes a comprehensive list of 2014 light-duty 
alternative fuel and advanced vehicles. The guide features model-
specific information on vehicle specs, manufacturer suggested 
retail price, fuel economy, energy impact, and emissions. The 
/ƭŜŀƴ /ƛǘƛŜǎ нлмп ±ŜƘƛŎƭŜ .ǳȅŜǊΩǎ DǳƛŘŜ is available for download 
from the AFDC website:  
 
http://www.afdc.energy.gov/uploads/publication/60448.pdf 
 

Vehicle Availability from Manufacturers 

Table 1 below highlights light-duty vehicles available directly from the manufacturer either as an NGV 
or with a natural gas vehicle option in model years 2012, 2013, and 2014. 
 

Table 1: NGV Light-Duty Vehicle Availability (MY 2012/2013/2014) 
 
 
 
 
 
 

 
 
 
 

 
Source: AFDC Light-Duty Vehicle Search (http://www.afdc.energy.gov/vehicles/search/light) 

 

There are also vehicle and engine options available for heavy-duty vehicle applications. Applications 
with available vehicle and engine options include: school buses, transit vehicles, refuse haulers, street 
sweepers, tractors, vans, and vocational vehicles. Tables 2 - 8 below highlight natural gas vehicles and 
engines currently available in the heavy-duty market by application. 

 
Table 2: NGV Heavy-Duty Vehicle and Engine Availability ς School Bus Applications 
 
 
 
 
 
 
 
 
Source: AFDC Heavy-Duty Vehicle and Engine Search (http://www.afdc.energy.gov/vehicles/search/heavy/ ) 

  

Natural Gas Vehicle Model Year 

Ford Transit Connect 2012 

Vehicle Production Group ς MV-1 2012 

GMC Savana 2500/3500 2012, 2013, 2014 

Chevrolet Express 2500/3500 2012, 2013, 2014 

Honda Civic 2012, 2013, 2014 

GMC Terrain 2013 

Chevrolet Equinox 2013 

Ford F-150 2014 

Vehicles Fuel 

Blue Bird Corp All American Rear Engine CNG 

Thomas Built Buses Saf-T Liner HDX CNG CNG 

Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 

 

http://www.afdc.energy.gov/uploads/publication/60448.pdf
http://www.afdc.energy.gov/vehicles/search/light
http://www.afdc.energy.gov/vehicles/search/heavy/
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Table 3: NGV Heavy-Duty Vehicle and Engine Availability ς Transit Applications 

Shuttle Bus Vehicles Fuel 

Champion Bus Inc. CTS ς Front Engine CNG 

Goshen Coach ς GCII/G-Force CNG 

StarTrans ς President CNG 

StarTrans ς Senator CNG 

Turtle Top ς Odyssey CNG 

Turtle Top ς Odyssey XL CNG 

Turtle Top ς Odyssey XLT CNG 

Turtle Top ς Terra Transport CNG 

Turtle Top ς Van Terra CNG 

Shuttle Bus Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 

Ford Motor Co. 5.4L V-8 CNG 

Ford Motor Co. 6.8L V-10 CNG 

General Motors ς 6.0L V-8 CNG 

Transit Bus Vehicles Fuel 

ElDorado National ς Axess CNG, LNG 

ElDorado National ς E-Z Rider II BRT CNG, LNG 

ElDorado National ς XHF CNG, LNG 

Gillig Corp. ς Diesel-Electric Hybrid Bus and CNG Bus CNG 

Motor Coach Industries ς D4500 CT Hybrid Commuter Coach CNG 

New Flyer ς Xcelsior CNG, LNG 

North American Bus Industries ς 31LFW/35LFW/40LFW CNG 

North American Bus Industries ς 42BRT CNG, LNG 

North American Bus Industries ς 60BRT CNG, LNG 

North American Bus Industries ς CompoBus CNG 

Transit Bus Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 

Trolley Fuel 

New Flyer - Xcelsior CNG, LNG 

Trolley Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 
Source: AFDC Heavy-Duty Vehicle and Engine Search (http://www.afdc.energy.gov/vehicles/search/heavy/)  

 
Table 4: NGV Heavy-Duty Vehicle and Engine Availability ς Refuse Hauler Applications 

Refuse Hauler Vehicles Fuel 

Heil Environmental ς DuraPack Python CNG 

Heil Environmental ς Front Loader CNG 

Heil Environmental ς RapidRail CNG 

Heil Environmental ς Rear Loader CNG 

Heil Environmental ς Roll-Off Hoist CNG 

Mack Trucks ς LEU TerraPro Low Entry CNG, LNG 

Mack Trucks ς MRU TerraPro Cabover CNG, LNG 

McNeilus ς Front Load (Contender, Atlantic, Low-Profie) CNG 

McNeilus ς Rear Load (Std, HD, XC, Tag, MS, Metro-Pak) CNG 

McNeilus ς Side Loader (ZR, AutoReach) CNG 

Peterbilt Motors ς 320 G CNG, LNG 

Refuse Hauler Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 
Source: AFDC Heavy-Duty Vehicle and Engine Search (http://www.afdc.energy.gov/vehicles/search/heavy/) 

http://www.afdc.energy.gov/vehicles/search/heavy/
http://www.afdc.energy.gov/vehicles/search/heavy/
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Table 5: NGV Heavy-Duty Vehicle and Engine Availability ς Street Sweeper Applications 

Street Sweeper Vehicles Fuel 

Elgin Sweeper Company ς Broom Bear/Crosswind/Eagle/Pelican CNG, LNG 

TYMCO ς 600 CNG 

Street Sweeper Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 

General Motors ς 3.0L  CNG 

General Motors ς 6.0L V-8 CNG 

KEM ς 5.7L CNG 
Source: AFDC Heavy-Duty Vehicle and Engine Search (http://www.afdc.energy.gov/vehicles/search/heavy/) 

 
Table 6: NGV Heavy-Duty Vehicle and Engine Availability ς Tractor Applications 

Tractor Vehicles Fuel 

Capacity Trucks ς TJ9000 CNG, LNG 

Cargotec ς Ottawa 4x2 CNG, LNG 

Freightliner ς Business Class M2 112 CNG, LNG 

Freightliner ς Cascadia 113 NG CNG, LNG 

Kenworth ς T440 Tractor CNG, LNG 

Kenworth ς T470 Tractor CNG, LNG 

Kenworth ς T660 Tractor CNG, LNG 

Kenworth ς T800 Short Hood CNG, LNG 

Kenworth ς T800 Tractor LNG 

Peterbilt Motors - 365 CNG, LNG 

Peterbilt Motors - 382 CNG, LNG 

Peterbilt Motors - 384 CNG, LNG 

Peterbilt Motors ς 367/386/388 LNG 

Volvo ς VNL Daycab CNG, LNG 

Volvo ς VNM Daycab  CNG 

Tractor Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 

Cummins Westport ς ISX12 G CNG, LNG 

Volvo ς D12-LNG LNG 

Westport Innovations ς GX LNG 
Source: AFDC Heavy-Duty Vehicle and Engine Search (http://www.afdc.energy.gov/vehicles/search/heavy/) 
 

Table 7: NGV Heavy-Duty Vehicle and Engine Availability ς Van Applications 

Van Vehicles Fuel 

Ford Motor Co. ς E-Series Cargo Van/Wagon CNG 

Ford Motor Co. ς Transit Connect CNG 

General Motors ς Express/Savana cargo van CNG 

Van Engines Fuel 

Ford Motor Co. ς 2.0L I-4 CNG 

Ford Motor Co. ς 5.4L V-8 CNG 

Ford Motor Co. ς 6.8L V-10 CNG 

General Motors ς 6.0L V-8 CNG 
Source: AFDC Heavy-Duty Vehicle and Engine Search (http://www.afdc.energy.gov/vehicles/search/heavy/) 

  

http://www.afdc.energy.gov/vehicles/search/heavy/
http://www.afdc.energy.gov/vehicles/search/heavy/
http://www.afdc.energy.gov/vehicles/search/heavy/
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Table 8: NGV Heavy-Duty Vehicle and Engine Availability ς Vocational Truck Applications 

Vocational Truck Vehicles Fuel 

Ford Motor Co. ς E-Series Cutaway and Stripped Chassis CNG 

Freightliner ς 114SD CNG, LNG 

Greenkraft ς 1061 CNG, LNG 

Kenworth ς W900S CNG, LNG 

McNeilus ς CNG Cement Mixer CNG 

Vocational Truck Engines Fuel 

Cummins Westport ς ISL G 8.9L CNG, LNG 

Cummins Westport ς ISX12 G CNG, LNG 

Ford Motor Co. ς 5.4L V-8 CNG 

Ford Motor Co. 6.8L V-10 CNG 

General Motors ς 3.0L CNG 

General Motors ς 6.0L V-8 CNG 

KEM ς 5.7L CNG 
Source: AFDC Heavy-Duty Vehicle and Engine Search (http://www.afdc.energy.gov/vehicles/search/heavy/) 

Conversion Availability  

In addition to the options noted above from vehicle and engine manufacturers, vehicles may also be 
converted to run on natural gas. Converting a vehicle involves modifying the vehicle or engine to run 
on a fuel other than the one for which the vehicle or engine was originally manufactured. These 
vehicles and engines can be converted to either dedicated or bi-fuel systems. For bi-fuel 
configurations, flipping a switch to change tanks typically accesses the desired fuel.24 

 
While retrofits/conversions are available for many light- and medium-duty vehicles as well as some 
heavy-duty vehicles, they are not available for all vehicles, models, engines, or platforms. Currently 
approved retrofit systems are available for selected vehicles from the following light-duty OEMs: 
 

Chrysler           Ford          General Motors     
   

In addition, retrofit/repower systems are available for selected engines manufactured by the 
following: 
 

Caterpillar          Mack          Cummins          Navistar          Detroit Diesel          Volvo 

                                                 
24 http://www.afdc.energy.gov/vehicles/conversions_basics.html  

Learn More About Natural Gas Vehicle and Engine Conversions 

Readers are encouraged to visit the Alternative Fuel Data Center link below for up-to-date 
information on light-duty and heavy-duty vehicles, and engine conversions: 
 

http://www.afdc.energy.gov/vehicles/natural_gas_conversions.html 
 
The U.S. Environmental Protection Agency maintains a list of certified alternative fuel 
ŎƻƴǾŜǊǎƛƻƴǎ ǎȅǎǘŜƳǎΦ ¢ƘŜ ƭƛǎǘ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŘƻǿƴƭƻŀŘ ŦǊƻƳ 9t!Ωǎ ǿŜōǎƛǘŜΦ !ŎŎŜǎǎ ǘƘŜ 
ά!ƭǘŜǊƴŀǘƛǾŜ CǳŜƭ /ƻƴǾŜǊǎƛƻƴέ ǇŀƎŜ ŦǊƻƳ ǘƘŜ ƭƛƴƪ ōŜƭƻǿ ŀƴŘ ǎŎǊƻƭƭ Řƻǿƴ ǘƻ ǘƘŜ ά9t! ς
/ƻƳǇƭƛŀƴǘ /ƻƴǾŜǊǎƛƻƴ {ȅǎǘŜƳǎέ ŀƴŘ ŎƭƛŎƪ ƻƴ ά/ŜǊǘƛŦƛŜŘ /ƭŜŀƴ !ƭǘŜǊƴŀǘƛǾŜ CǳŜƭ /ƻƴǾŜǊǎƛƻƴ 
{ȅǎǘŜƳǎέ ǘƻ ŘƻǿƴƭƻŀŘ ǘƘŜ ǎǇǊŜŀŘǎƘŜŜǘΦ  
 

http://www.epa.gov/otaq/consumer/fuels/altfuels/altfuels.htm#2 

 

http://www.afdc.energy.gov/vehicles/search/heavy/
http://www.afdc.energy.gov/vehicles/conversions_basics.html
http://www.epa.gov/otaq/consumer/fuels/altfuels/altfuels.htm#2
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Table 9: Companies Offering Conversion Systems 

Company Website Headquarters 

AGA systems/Autogas America autogasamerica.com Utah 

Altech-Eco altecheco.com  North Carolina 

American Power Group, Inc. americanpowergroupinc.com Iowa 

Clean Air Power, Inc. cleanairpower.com California 

Diesel2Gas, Inc d2ginc.com Florida 

FYDAEnergySolutions fydaenergy Pennsylvania 

Go Natural CNG gonaturalcng.com Utah 

Greenkraft Inc greenkraftinc.com California 

IMPCO Automotive impcoautomotive.com Indiana 

Landi Renzo USA/Baytech landiusa.com California 

M-tec Solutions mtechsolutionsinc.com North Carolina 

NatGasCar natgascar.com Ohio 

NGV Motori ngvus.com Virginia 

Westport/BAF wingpowersystem.com Michigan 

Wise Gas, Inc. wisegasinc.com Florida 
Source: http://www.ngvamerica.org/about_ngv/documents/availablevehiclesandconversions_130920_final.pdf 

 

Importance of Certified Conversions and Installation by Qualified Technicians 

Fleets should be aware of two issues when considering converting vehicles in their fleet to operate on 
natural gas:  

1. The ability of the natural gas system to meet federal emission requirements 

2. The proper installation of the natural gas system to ensure safe, reliable performance 

Changing the configuration of a 
vehicle has the potential to violate 
section 203(a)(3) of the Clean Air 
Act. To ensure that conversions to 
alternative fuels do not violate the 
anti-tampering provisions of the 
Clean Air Act, the U.S. 
Environmental Protection Agency 
(EPA) has established protocols 
through which manufacturers 
offering conversion kits can certify 
their products to ensure they meet 
applicable emission standards, and 
thus are exempt from the 
tampering prohibition for that 
system. In some instances, EPA 
allows the California Air Resource Board (CARB) to certify aftermarket conversions. While these 
requirements are in place, there are non-EPA/CARB certified systems available in the market that 
violate federal laws and fleets are advised to avoid using these non-approved systems. 
 
hƴŎŜ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ŎŜǊǘƛŦƛŜŘ ƻǊ ŀǇǇǊƻǾŜŘ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ŦƻǊ ŀ ŦƭŜŜǘΩǎ ǾŜƘƛŎƭŜόǎύ ŀƴŘ 
model year(s), a fleet should work with the manufacturer of the system to identify an authorized 
installer for their equipment. These authorized installers should be knowledgeable of all the 
certifications and tampering exemptions, as they are fully accountable for the integrity of the 
conversion system components and must ensure that the system meets required emissions 

Learn More About Natural Gas Vehicle and Engine 
Conversion Certification 

For more detailed information on conversion 
certification is available on the Alternative Fuels Data 
/ŜƴǘŜǊΩǎ ǿŜōǎƛǘŜΥ 

http://www.afdc.energy.gov/vehicles/conversions_
regulations.html#compliance 

 
wŜŀŘŜǊǎ Ƴŀȅ ŀƭǎƻ Ǿƛǎƛǘ 9t!Ωǎ !ƭǘŜǊƴŀǘƛǾŜ CǳŜƭ /ƻƴǾŜǊǎƛƻƴ 
website for additional information: 

 
http://ww w.epa.gov/oms/consumer/fuels/altfuels/

altfuels.htm 
 

 

http://www.ngvamerica.org/about_ngv/documents/availablevehiclesandconversions_130920_final.pdf
http://www.afdc.energy.gov/vehicles/conversions_regulations.html#compliance
http://www.afdc.energy.gov/vehicles/conversions_regulations.html#compliance
http://www.epa.gov/oms/consumer/fuels/altfuels/altfuels.htm
http://www.epa.gov/oms/consumer/fuels/altfuels/altfuels.htm
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standards. They will also follow NFPA52 guidance addressing safe and proper installation of all system 
components. 

Warranty Implications of Conversions 

Those considering vehicle and engine conversions should investigate warranty implications in 
advance. Liability for the warranty following vehicle conversions may transfer from the OEM to the 
conversion manufacturer, although the warranty for unaffected vehicle or engine parts will likely still 
fall on the OEM. Warranty disputes may occur if roles are not decided upon prior to the conversion 
occurring.25 
 
 

                                                 
25 http://www.epa.gov/otaq/consumer/fuels/altfuels/altfuels.htm  

http://www.epa.gov/otaq/consumer/fuels/altfuels/altfuels.htm
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Section 5: Acquiring Natural Gas Vehicle s for a Fleet   
Traditionally, most fleets acquiring natural gas vehicles have purchased the vehicle or the conversion 
system. More recently, some companies have offered lease options to their fleet customers. This section 
provides information on several companies that offer alternative fuel lease options to their customers. 
This section also provides information on procurement processes for public fleets as well as incentives 
and other financial programs that may be available to fleets to help offset the upfront cost of alternative 
fuel vehicles or help lessen the burden to fleets. The section also introduces some maintenance 
considerations for fleets acquiring alternative fuel vehicles, and finally, introduces tools available to help 
fleets assess the costs and return on investment associated with alternative fuel vehicles. 

 

Availabi lity of Vehicle s Through Lease Agreements  

GE Capital, Penske Truck Leasing, and Ryder System, Inc. are three companies that assist fleets with 
leasing vehicles.  Each of the companies works with fleet managers to make sure it is feasible for the 
fleet to consider alternative fuel vehicles, and to show where the fleet will be spending money, in 
order to save it.  GE Capital, Penske Truck Leasing, and Ryder System, Inc. will work with customers 
who are fleet owners to determine whether leasing alternatively fueled vehicles is the right choice.  
 

Public Sector Fleet Procurement of Natural Gas Vehicle s and 
Purchase Considerations   

Government entities are typically required to purchase vehicles through a procurement process in 
which eligible vehicles are included on an approved bid list or state contract. If a vehicle is not 
included, it is unlikely the governmental 
entity will be able to acquire that particular 
vehicle. Processes vary by state as do the 
state departments that administer the 
purchasing. If you represent a public sector 
fleet and are unsure of the options for 
purchasing alternative fuel vehicles through 
procurement processes, please contact your 
local Clean Cities Coalition for assistance. 
 
Each state in the four-state region also has 
policies in place to encourage state fleets to 
deploy alternative fuel vehicles. While not all 
the policies are inclusive of NGVs, they 
recognize the benefits of various alternative 
fuels. The following is a list of policies by state: 
 

¶ Alabama  Fuel-Efficient Green Fleet Policy 

¶ Georgia Office of Planning and Budget Policy Memorandum No. 10 Rev. 8 

¶ Tennessee Alternative Fuel and Fuel Efficient Vehicle Acquisition and Use Requirements 

¶ South Carolina State Agency Alternative Fuel Use Requirement 

For more information on these state policies, see Section 7 of this workbook. 

 

Natural Gas Vehicle Costs  

There are upfront costs associated with the incremental cost or conversion of vehicles to natural gas 
that are generally offset with lower fuel costs. For heavy-duty vehicle vehicles, incremental costs are 

Example of State Procurement 

In Georgia, the State Purchasing Division of 
the Department of Administrative Services is 
responsible for developing the statewide 
contracts from which all state agencies must 
acquire motor vehicles. The list of vehicles 
released on February 26, 2014 included 
several alternative fuel vehicle options, 
including seven compressed natural gas 
vehicles. These are the Chevy Tahoe, Chevy 
1500 Silverado, Chevy Express, Chevy 
Express cargo van, Ford Transit Connect, 
Ford F-250, and Ford F-350.  
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typically around $20,000 to $30,000, while the incremental cost for light-duty vehicles is generally 
between $7,000 to $15,000. Conversion costs vary by vehicle type as well. For heavy-duty vehicles, 
conversion costs can range from $40,000 - $60,000 while light-duty vehicle conversions typically 
range from $12,000 - $18,000. As noted earlier in this section, some companies are beginning to offer 
natural gas vehicles through lease agreements to their customers. 

Return on Investment 

While the upfront expenses may be an initial deterrent to deploying natural gas vehicles in a fleet, 
these expenses can be leveraged by the low cost of fuel; natural gas is typically sold for $1-$2 less per 
diesel-gallon-equivalent than diesel, and $1-$2 less per gasoline-gallon-equivalent than gasoline.26 
Many fleets are able to make the case for deploying natural gas vehicles in their fleets based on the 
return on investment realized from lower operating costs, particularly associated with fuel costs. In 
general, high-mileage fleets receive a quicker return on investment than low-mileage fleets. The 
Natural Gas Vehicle Cost Tools and Calculators discussed in the following section can help fleet 
managers and others assess the costs associated with purchasing alternative fuel vehicles, the 
estimated fuel savings, as well as other inputs related to fleet operations. As with any fuel, natural 
gas may not be the solution for every fleet. These calculators show, however, that it can be a viable 
option for a lot of fleets looking to feature alternative fuels. 
 
It is also important to make sure individuals responsible for making purchasing decisions are 
educated about the potential operational savings that can result from the deployment of AFVs. 
Vehicle operation and fuel use data may be maintained by a single entity within an organization, 
however, it is not unusual for separate departments to be responsible for the various data. Often 
times, there are not established lines of communication between the different parties responsible for 
vehicle operations, fueling, and purchasing decisions. Without a clear understanding of fleet 

operations and costs, alternative fuel vehicle 
purchases may be dismissed simply due to the 
higher upfront costs. 

Low Interest Loan Programs 

Fleets in Alabama and South Carolina may be able 
to take advantage of several low interest loan 
programs. While these programs do not offset the 
incremental cost associated with natural gas 
vehicles, they can assist a fleet in managing the 
upfront expenditure incurred as a result of 
purchasing these vehicles. The programs available 
in Alabama and South Carolina are highlighted 
below. 
 
Alabama 
Local governments and public colleges and 
universities in Alabama have access to the Alabama 
Local Government Energy Loan Program (LGELP). 
The program provides low-cost revolving loans for 
energy efficiency projects including conversion of 
vehicles to LNG/CNG or propane. Fleets can borrow 
up to $350,000 for fleet conversions. For more 

                                                 
26 http://www.ngvc.org/pdfs/FAQs_Converting_to_NGVs.pdf  

State Loan Programs Help Reduce the 
Burden of Costs Associated with Natural 

Gas Vehicles 

Within the 4-state region, entities in Alabama 
and South Carolina may be able to take 
advantage of low interest loan programs. 
 
Local governments and public colleges and 
universities in Alabama have access to the 
Alabama Local Government Energy Loan Program 
(LGELP). 
 
Private companies with commercial, industrial, or 
institutional facilities in Alabama are eligible for 
financing through the AlabamaSAVESϰ ǇǊƻƎǊŀƳΦ 
 
Business or industry, utilities, and government 
agencies in South Carolina are eligible for an 
Energy Efficiency Revolving Loan (EERL).  
 
State and local governments, school districts, and 
non-profits in South Carolina are eligible for 
ConserFund. 
 
In South Carolina, governmental, institutional, 
and commercial and industrial properties are 
eligible for the SouthCarolinaSaves program 
administered by Abundant Power.  

 

http://www.ngvc.org/pdfs/FAQs_Converting_to_NGVs.pdf
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information, visit: http://www.adeca.alabama.gov/Divisions/energy/Pages/EnergyFinancing.aspx 
Private companies with a place of business in Alabama that are duly organized and/or qualified to do 
business in the state and that own and/or operate one of more commercial, industrial, or institutional 
facility in Alabama are eligible for financing through the AlabamaSAVESϰ ǇǊƻƎǊŀƳΦ !ƭŀōŀƳŀSAVESϰ 
provides financing as low as 1% fixed rate for vehicle efficiency improvements include LNG/CNG or 
propane fleet conversions. Loans can range from $50,000 - $4,000,000. For more information, visit:  
 

http://www.alabamasaves.com/ 
 
South Carolina 
Business or industry, utilities, and government agencies in South Carolina are eligible for an 
Energy Efficiency Revolving Loan (EERL). Fleet conversions are eligible under the program and the 
loan can be used for fuel kits in conversion or the alternative fuel upfit cost in a new vehicle. It 
has a low interest rate that varies on a transaction-by-transaction basis. This loan, which lasts for 
one-and-a-half times the expected payback of the loan, is evaluated based on financial stability 
of the borrower and technical merit of the proposed energy plan and has a maximum amount of 
$1 million. For more information, visit: 

 
http://www.energy.sc.gov/incentives/eerl  

 
State and local governments, school districts, and non-profits in South Carolina are eligible for 
ConserFund. The South Carolina Energy Office administers this low-interest loan program and 
fleet conversions to alternative fuels are eligible under the program.  The loan can be used for 
fuel kits in conversion or the alternative fuel upfit cost in a new vehicle. The loan has a 2% 
interest rate for up to $500,000 per fiscal year. For more information, visit: 

 
http://www.energy.sc.gov/incentives/conserfund 

 
Governmental, institutional, and commercial and 
industrial properties are eligible for the 
SouthCarolinaSaves program administered by 
Abundant Power. The program offers low cost 
financing at a below market rated for LNG/CNG or 
propane fleet conversions. The program's funding 
may be used to purchase and install energy efficiency 
and alternative fueling projects (fleets and 
infrastructure) that achieve a 10-year payback or 
better.  For more information, contact Greg 
Montgomery with Abundant Power: 
 

gmontgomery@abundantpower.com 

State Incentives 

Fleets in Georgia may be able to take advantage of an 
Alternative Fuel Vehicle Tax Credit.  An income tax 
credit for 10% of the cost to purchase or lease a new 
dedicated natural gas vehicle or to convert a vehicle 
to operate solely on natural gas that meets the 
standards for a low emission vehicle, up to $2,500 per vehicle is available. Beginning July 1, 2015, 
commercial fleets in Georgia will have access to an income tax credit for the purchase of new 
medium-duty or heavy-duty alternative fuel vehicles that operate using at least 90% alternative fuel. 

State Incentives to Help Offset the 
Incremental Purchase Cost 

Currently, Georgia is the only state in the 4-state 
region with an incentive program to help offset 
the incremental cost of natural gas vehicle 
purchases. 
 
Georgia offers a state income tax credit for 10% 
(up to $2,500) to purchase, lease, or convert 
certain alternative fuel vehicles. 
 
Beginning July 1, 2015, Georgia will offer a tax 
credit for commercial vehicles operating on at 
least 90% alternative fuel. Eligible medium-duty 
vehicles may qualify for a credit of up to $12,000 
and eligible heavy-duty vehicles may qualify for a 
credit of up to $20,000. 
 
See Section 7 for more details. 

 

http://www.adeca.alabama.gov/Divisions/energy/Pages/EnergyFinancing.aspx
http://www.alabamasaves.com/
http://www.energy.sc.gov/incentives/eerl
http://www.energy.sc.gov/incentives/conserfund
mailto:gmontgomery@abundantpower.com
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Eligible medium-duty vehicles may qualify for a credit of up to $12,000 and eligible heavy-duty 
vehicles may qualify for a credit of up to $20,000. 
 

Other Benefits 
Georgia and Tennessee both allow alternative fuel vehicles access to High Occupancy Vehicle lanes. 
Eligible vehicles may use the lanes regardless of the number of passengers. 
 
In addition to the assistance available through loan programs and incentives, there are other 
programs available in the four-state region that may be of assistance in making a decision to deploy 
natural gas vehicles. Section 7 provides highlights on programs at both the federal and state level 
which may be of interest to fleets. 

 

Natural Gas Vehicle Maintenance Considerations  

There are two maintenance-related aspects to consider when deploying alternative fuels into a fleet. 
The first is access to qualified technicians to service the vehicle. The second relates to modifications 
to existing maintenance facilities for fleets that conduct on-site maintenance. Determining what 
modifications may be required can be a confusing task as applicable codes and regulations are often 
subject to interpretation and a fleet may receive varying opinions. In an effort to help educate fleets 
and offer guidance for navigating through the requirements, the Clean Vehicle Education Foundation 
has published Guideline for Determining the Modifications Required for Adding Compressed Natural 
Gas and Liquefied Natural Gas Vehicles to Existing Maintenance Facilities. This document, available 
ǘƘǊƻǳƎƘ ǘƘŜ /ƭŜŀƴ ±ŜƘƛŎƭŜ 9ŘǳŎŀǘƛƻƴ CƻǳƴŘŀǘƛƻƴΩǎ ǿŜōǎƛǘŜ, provides an overview of the national 
codes applicable to vehicle maintenance facilities and discusses the existing code requirements both 
by the activity undertaken by the facility (major repair garage vs. minor repair garage) and by the 
modification category (ventilation, ventilation in pits, gas detection, sources of ignition, electrical 
classification, preparation of vehicles for maintenance, and maintenance and decommissioning of 
containers.27) The document also discusses the steps a fleet should consider when making 
determinations as to the modifications that may be required to allow for the servicing of natural gas 
ǾŜƘƛŎƭŜǎΣ ƴƻǘƛƴƎ άΧǘƘŀǘ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ŜȄƛǎǘƛƴg maintenance facility must be evaluated to determine 
any necessary modifications since the building design and activities performed in the facility can have 
a significant impact on the modificŀǘƛƻƴǎ ǊŜǉǳƛǊŜŘΦέ28 The document can be accessed through the link 
below: 

http://www.cleanvehicle.org/index.shtml 

 

Natural Gas Vehicle Fueling Considerations  

Fleets must also ensure there is access to adequate fueling to support the deployment of natural gas 
vehicles. For a detailed discussion of fueling options, see Section 6. 

 

Natural Gas Vehicle Cost Tools and Calculators  

While incentives certainly help offset the costs, they are not available in each state, and their 
longevity is not guaranteed. Fleets are able to realize an acceptable return on investment term 
without incentives when considering other factors influenced by the deployment of natural gas 
vehicles. In some cases, the factors may be non-monetary, such as motivations to deploy cleaner 
operating vehicles in a fleet. 
 

                                                 
27 Horne, Douglas B., Guideline for Determining the Modifications Required for Adding Compressed 
Natural Gas and Liquefied Natural Gas Vehicles to Existing Maintenance Facilities, Clean Vehicle Education 
Foundation, pp. 7-9. 
28 Ibid. p. 19. 

http://www.cleanvehicle.org/index.shtml
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There are many tools available online to help calculate different aspects of natural gas vehicle 
deployment including petroleum reduction, return of investment, yearly savings, emissions, etc. The 
sections below highlight several tool fleets may find useful when considering deployment of natural 
gas vehicles. The tools range in complexity, with the more basic calculators providing estimated 
savings and payback and more complex models addressing cost of ownership and emission 
reductions. The following tools are publicly available and readers are encouraged to employ the tool 
that best provides the level of detail needed for their individual decision-making process.  

¶ Cynergy Savings Calculator: Calculates an estimate of annual fuel savings, net savings, 

fuel cost savings per mile, and simple payback on incremental cost 

¶ DOEΩǎ ±ŜƘƛŎƭŜ /ƻǎǘ /ŀƭŎǳƭŀǘƻǊ:  Calculates total cost of ownership and emissions based 

on individual driving habits, comparing up to eight vehicle makes and models 

¶ 5h9 bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ [ŀōƻǊŀǘƻǊȅΩǎ VICE Model: Evaluates return on 

investment and payback period for natural gas vehicles and infrastructure 

¶ DOE !ǊƎƻƴƴŜ bŀǘƛƻƴŀƭ [ŀōƻǊŀǘƻǊȅΩǎ AFLEET ToolΥ /ŀƭŎǳƭŀǘŜǎ ŀ ŦƭŜŜǘΩǎ ǇŜǘǊƻƭŜǳƳ ǳǎŜΣ 

cost of ownership, and air pollutant and greenhouse gas emissions 

Highlights of each of the four tools, along with links to each tool are included below. 

Cynergy Savings Calculator 

The first of the tools is a very straightforward web-based calculator developed by Cynergy Fuels. It is 
available for current and future fleet owners who are looking for a basic estimate of the cost benefits 
of a natural gas fleet compared to a gas or diesel fleet. With more than 80 years of combined 
experience in energy, engineering, and finance among its partners, Alabama based Cynergy Fuels 
builds, owns, and operates compressed natural gas fueling stations in the southeastern U.S. Cynergy 
is currently in the process of building AlŀōŀƳŀΩǎ ƭŀǊƎŜǎǘ /bD ǎǘŀǘƛƻƴ ƛƴ 5ƻǘƘŀƴΦ /ȅƴŜǊƎȅ CǳŜƭǎ 
developed this calculator to help fleet owners considering CNG make a preliminary estimate at the 
costs before diving into a more in-depth financial analysis. The calculator is available through the 
Cynergy website: 

   
http://cynergyfuels.com/index.php/savings-calculator 

 
Figure 6 below shows the inputs and outputs of the Cynergy Savings Calculator.  Each input can be 
easily adjusted to ǘƘŜ ǳǎŜǊΩǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ōȅ ǎƭƛŘƛƴƎ ǘƘŜ ȅŜƭƭƻǿ ǎǉǳŀǊŜ ǘƻ ǘƘŜ ǊƛƎƘǘ ŀƴŘ ƭŜŦǘ ƻŦ ǘƘŜ ōŀǊΦ  
!ǎ ǎƘƻǿƴΣ ǘƘƛǎ ǘƻƻƭ ǿƛƭƭ ǘƘŜƴ ǇǊƻǾƛŘŜ ǘƘŜ ǳǎŜǊ ǿƛǘƘ ŀƴƴǳŀƭ ŦǳŜƭ ǎŀǾƛƴƎǎΣ ƴŜǘ ǎŀǾƛƴƎǎ ƻǾŜǊ ǘƘŜ ŦƭŜŜǘΩǎ 
lifetime, fuel savings per mile, and a simple payback on the investment 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://cynergyfuels.com/index.php/savings-calculator


Alternative Fuels Readiness Workbook 
 

Part 1: Natural Gas Vehicles and Infrastructure  Page 23 

Figure 6: Cynergy Savings Calculator 

 

DOEôs Vehicle Cost Calculator 
The second tool is ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ Vehicle Cost Calculator.  This vehicle cost 
calculator is a relatively straightforward tool that is useful for comparing two or more specific types 
or models of vehicles (up tot a total of eight), including alternative fuel vehicles. This calculator can be 
ŦƻǳƴŘ ƻƴ !C5/Ωǎ ǘƻƻƭ ǿŜōǇŀƎŜ ƻǊ ŀǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǿŜō ŀŘŘǊŜǎǎΥ 
 

http://www.afdc.energy.gov/calc/ 
 

The user can pick from a list of vehicles or create their own custom vehicles as shown in Figure 7.  
Once the comparative vehicles have been chosen and the user has input vehicle usage data, the 
results provide the user with a basic cost analysis and graphs to compare each vehicle, as shown 
below in Figure 8. 
 

Figure 7: AFDC's Cost Calculator Inputs 
 
 

 
Figure 8: AFDC's Cost Calculator Results 

 

http://www.afdc.energy.gov/calc/
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VICE 2.0: Vehicle and Infrastructure Cash-Flow Evaluation Model 

Another useful tool is the VICE model 2.0 calculator ŘŜǾŜƭƻǇŜŘ ōȅ 5h9Ωǎ bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ 
Laboratory. This model is very useful for a fleet owner who is interested in the return of investment 
(ROI) of a natural gas fleet.  The bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ [ŀōƻǊŀǘƻǊȅΩǎ VICE 2.0 calculator is an 
Excel based tool that helps fleet owners analyze the impact and benefits of financial investments in 
CNG vehicles and infrastructure.  It encompasses a wide variety of vehicles and infrastructure build 
ƻǳǘǎΦ  ¢ƘŜ ±L/9 ƳƻŘŜƭ нΦл Ŏŀƴ ōŜ ŦƻǳƴŘ ŀƴŘ ŘƛǊŜŎǘƭȅ ŘƻǿƴƭƻŀŘŜŘ ƻƴ !C5/Ωǎ ǘƻƻƭǎ ǿŜōǇŀƎŜ: 
 

http://www.afdc.energy.gov/tools 
 
 

The VICE 2.0 tool is designed to effectively analyze the financials involved in switching to a CNG fleet 
or fueling station.  Although this tool is relatively straightforward, The National Renewable Energy 
Laboratory included an instructions worksheet to help fleet managers easily use the tool.  Figure 9 
shows the inputs for both vehicles and infrastructure, which include the number of vehicles, vehicles 
types, fuel usage, and planned vehicle/infrastructure acquisition schedules.  Default values are also 
provided in case specific information about the fleet or fueling station is still unknown.  Once all data 
has been entered, the Results worksheet provides a quantitative and graphical analysis of the total 
cost of ownership over time. 
 

 
 

 

  
Figure 9: VICE 2.0 Input Examples 

 

http://www.afdc.energy.gov/tools
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DOE Argonne National Laboratoryôs AFLEET Tool: Alternative Fuel Life-Cycle 

Environment and Economic Transportation Tool 

This last tool is a comprehensive Excel based calculator that is exceptionally useful for an accurate 
and detailed overview ƻŦ ŀ ƴŀǘǳǊŀƭ Ǝŀǎ ŦƭŜŜǘΩǎ total cost of ownership (TCO), greenhouse gas 
emissions, and petroleum use for both light-duty and heavy-duty vehicles.  5h9Ωǎ AFLEET tool, 
developed by the Argonne National Laboratory (ANL), uses data from !b[Ωǎ DǊŜŜƴƘƻǳǎŜ gases, 
Regulated Emissions, and Energy use in Transportation (GREET) fuel-cycle model ŀƴŘ 9t!Ωǎ aƻǘƻǊ 
Vehicle Emissions Simulator (MOVES) to appropriately compare multiple types of alternative fuel 
fleet, or to their gas/diesel equivalents.  ¢ƘŜ !C[99¢ ¢ƻƻƭ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ !C5/Ωǎ ǘƻƻƭǎ ǇŀƎŜ 
mentioned above, or to access the AFLEET tool directly, the Excel document can be downloaded at 
the following website: 
 

https://greet.es.anl.gov/afleet 
 
Because of the level of detail provided by the AFLEET Tool, a set of instructions is included as one of 
its worksheets to introduce new users to the tool.  Along with the instructions, this tool provides a 
worksheet for the fleets inputs, payback inputs, total cost of ownership inputs, and footprint inputs 
as well as a worksheet for each of the respective results shown both numerically and graphically. 
Figure 10 shows the key inputs for the AFLEET Tool.  These inputs include: the state in which the 
vehicle(s) will operate; the number, the annual vehicle mileage, fuel economy, and purchase price by 
fuel type for both light-duty and heavy-duty vehicles; fuel price; years of planned ownership, financial 
assumptions; and fuel production assumptions. Default inputs are available if a fleet does not have 
requested information available. 
 
Under each outputs worksheet, the user can find the results of their inputs given in a variety of tables 
and graphs all with detailed comparisons between the individual fleets described under the Inputs 
tab. Figures 11 and 12 are examples of two of the total cost of ownership (TCO) graphs given, which 
in this scenario, compare a diesel fleet and LNG fleet of 30 refuse trucks. In Figure 10, the total cash 
flow of both fleets is compared side by side over a 20-year span.  Figure 11 analyzes a breakdown of 
the total cost of ownership for each of the described fleets over their respective lifespans.  Similar 
results are also provided for both emissions and payback. 
 
  
 

https://greet.es.anl.gov/afleet
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Figure 10: AFLEET Tool Key Inputs 

 
 
 


