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Market Innovations

Increasing products and solutions 
for heavy duty NGV market
More companies are developing up-to-date technologies to help deploy medium and heavy
duty vehicles powered by natural gas in the United States. Innovative products are now
available and promise to bring more benefits and make easier the transition 
to CNG-powered transportation.

ew high capacity CNG 
solution

Quantum Fuel Systems Technologies
Worldwide, Inc. announced that its 
Q-Cab160 and Q-Cab180 product series
is now available through the Ryder 
System, Inc. network. Ryder is now able
to offer its customers the needed capa-
city in a single module and the benefit
of weight reduction and fuel efficiency
with this new system offering. The 
3-tank CNG Module can either be 
configured as a Q-Cab160 (160 diesel
gallon equivalent module) or Q-Cab180
(180 diesel gallon equivalent module).

Quantum’s launch of its innovative, light
weight, high capacity CNG systems, 
incorporating its storage tanks, provides
the necessary weight and capacity
model that makes long haul with CNG
possible. Many long haul trucking firms
are now considering CNG as a viable
and much lower cost transportation
fuel; therefore, Quantum works with
commercial fleet management 
companies such as Ryder to provide
specialized vehicles for the 
transportation needs of each trucking
firm.

Quantum pioneered type IV composite
technology to achieve the highest 
storage efficiency and capacity of its
CNG tanks and complete fuel systems.
Quantum’s Q-RailLITE, Q-CabLITE, 
Q-Cab123, and now its Q-Cab160 and 
Q-Cab180, CNG fuel modules contain
Quantum’s proprietary, ultra-light 
patented Q-Lite® CNG storage cylinders
which allows lighter weight structures
while still meeting critical shock and 
vibration requirements.

These cylinders are now being offered in
30-inch diameter configurations 
enabling efficient and cost effective 
storage solutions. The combination of
the lightest and highest capacity tanks 

in the world and highly engineered
lightweight structures enables Quantum
to provide the lightest CNG systems
with the highest diesel gallon 
equivalents (DGE) per pound in the 
industry.

Initiative for Californian and Canadian
fleets

Quantum Fuel Systems also announced
that it has recently secured initial CNG
storage system orders from new 
customers in the key markets of 
California and Canada that continue to
offer attractive fuel savings or 
incentives. During the last several
months, certain key markets in Canada
have afforded natural gas fleet 
operators on average a $1.00 per gallon
equivalent fuel savings and the State of
California provides incentives and 
credits for using a low emission fuel. 

"In partnership with OEM heavy duty
truck dealerships, we've identified and
uncovered new opportunities and 
customers in the heavy duty tractor
market driven primarily by attractive
fuel price spread for CNG but also 
incentives and sustainability 
requirements," said Brian Olson, 
President and CEO of Quantum. "The

markets in California and Canada 
continue to represent growth 
opportunities with the existing attractive
price spreads and or incentives along
with the fact that CNG is being made
more readily available to heavy-duty
transportation customers in these key
markets." 

Adding to this stimulus of California,
GAIN® Clean Fuel has now entered the
market with aggressive CNG fuel 
prices."Our entry into the California
market was to rebrand existing fueling
stations and overhaul some of the
equipment readying for heavy-duty 
applications," said U.S. Gain General
Manger Bill Renz. "Competitive 
opportunities are good in markets
where the landscape has experienced
the highest CNG prices in the US."

Next generation Type 4 tank

Hexagon Composites’ wholly owned
subsidiary Hexagon Lincoln has 
introduced its all-carbon 16 inch Type 4
pressure vessel for the transit bus and
refuse market in Denver, Colorado, at
North America’s largest NGV event. The
tanks are the company’s highest gas 
capacity and lightest weight tanks for
this market to date.

N
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“In the race to be the lightest tank on
the market, our engineers have never
sacrificed durability for weight,” said
Chet Dawes, Vice President of CNG 
Automotive Products. “It’s what makes
us the global leader in the industry.”

The new tanks are 70% lighter than
steel and have a polymer liner that is
corrosion free.

Hexagon Composites also marked its
52nd Anniversary at the conference, 
celebrating its long history as the
world’s largest manufacturer of Type 4
pressure vessels.

New CNG truck system

McNeilus Truck & Manufacturing, Inc.
has announced that it will exclusively
use Luxfer G-Stor® Go Type 4 and 
G-Stor® Pro Type 3 carbon composite
cylinders for its new NGEN Tailgate CNG
system for refuse trucks. “This system
offers another lightweight option for 
refuse vehicles looking to utilize CNG for
reducing fuel costs,” said Grant Wild-
grube, senior project engineer at 
McNeilus.

The tailgate system uses an exclusive,
streamlined design with 50% fewer 
fitting connections and 25% fewer
plumbing components. Two to four 
Luxfer cylinders are placed at the 
rear-end of the truck instead of on top,
which reduces the overall height of the
vehicle, eliminates the risk of tree
branch or bridge impact to the system
and offsets the weight of the front axle.
A pressure-relief device (PRD) system
spans the full length of the cylinders
and provides continuous heat 
protection.

McNeilus Strike Protection, a sturdy
steel covering, shields key CNG 
components. The system also features a
unique pivoting structure that allows 
cylinders to be easily shifted, permitting
more thorough inspections. Hydraulic
tailgate props, designed for easier 
deployment and visibility from the cab,
do not block access between the 
tailgate and truck body.

The 60-DGE model uses two 22 x 86-
inch G-Stor Go tanks, and capacity can
be easily increased up to 105-DGE—
ideal when refuse collection routes
change by season. McNeilus chose 
  Luxfer cylinders because of their full
range of sizes and significant weight 
savings to the system. “We like working
with Luxfer because they’re open to 
co-development and always pursuing
the next step in innovation,” Wildgrube
said.

THE ADVANTAGES OF TYPE III CNG FUEL TANKS

The fuel tank is arguably the most important 

component of a fleet vehicle fueled by 

compressed natural gas – a vehicle won’t move

an inch without fuel. CNG fuel tanks are designed

to store the pressurized gas at 3,600 psi, and

there are different 

technologies designed to do that for fleet 

operators using medium- and heavy-duty 

vehicles. Among the most efficient are Type III fuel

tanks, which feature a carbon fiber outer shell

with an aluminum inner liner that is seamless –

without welds, joints or connections – meaning it

virtually eliminates gas permeation. Plus, there are no filling restrictions in hot or cold

weather.

But that’s just the beginning of the advantages Type III CNG fuel tanks offer fleet 

operators, particularly in the area of safety. For example, the aluminum inner liner of a

Type III tank prevents the flex or fracture of the outer carbon fiber shell if an impact

occurs. Additionally, because the inner liner is metal, it’s a heat conductor, meaning it

transfers heat effectively to the pressure relief device on either end of the tank in the

event of a fire, providing more structural durability. The aluminum inner liner also

helps dissipate the heat generated during CNG fast-filling, or the quick-fueling process

that typically takes less than an hour. That enables optimal fueling capacity and can

translate to increased driving range and fewer fueling stops.

Some manufacturers have also built their Type III CNG fuel tanks to higher-than-

required safety standards. For example, Worthington Industries’ Type III tanks are

manufactured to gas transport safety standards, or a minimum burst safety factor of

3.0 times the rated service pressure. For reference, the minimum required burst safety

factor is 2.25 times the rated service pressure, according to the U.S. National Highway

Traffic Safety Administration (NHTSA) FMVSS 304 vehicle standard. For this reason,

along with its decades of experience safely and efficiently storing and transporting

alternative fuels like CNG, Worthington Type III tanks consistently deliver reliable 

performance.

By Worthington Industries

Type III CNG fuel tanks are designed to store pressurized gas at 3,600 psi
for medium- and heavy-duty vehicles. Intros image, the CNG fuel tanks
are located in the cabinet behind the cab.
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Infrastructure & Fueling

Solid CNG filling station growth 
reported across the US
According to ANGI, multiple retail fuel providers are slated to open public fast-fill compressed
natural gas stations across the country in Q4 2015. “In addition to the environmental and energy
security advantages, many fleets still recognize that the fuel price stability offers dividends well
beyond next quarter,” said Jared Hightower, Vice President of Sales

NGI Energy Systems, LLC, a

wholly-owned subsidiary of

Gilbarco Veeder-Root, 

announced that, within the

company’s commercial fuel customer

base, multiple retail fuel providers are

slated to open public fast-fill 

compressed natural gas stations across

the country in Q4 2015.

“In the US, direct CNG infrastructure 

development has remained active des-

pite the current volatility in oil prices,”

said Jared Hightower, Vice President of

Sales for ANGI. “In addition to the 

environmental and energy security 

advantages, many fleets still recognize

that the price stability of compressed

natural gas offers dividends well beyond

next quarter. Infrastructure providers see

A
the benefit of CNG too. We’re especially

proud of our retail partners who are 

adding CNG to their fueling stations.”

In the Southern corridor, OnCue Express,

a chain of more than 50 convenience

stores and truck stops located throug-

hout Oklahoma, has made a significant,

long-term commitment to offer fast-fill

CNG fueling at strategically located 

stations in this region. They currently

have 18 CNG locations, and will soon be

adding two additional stations, the

OnCue Express Truck Stop on I-35 at the

Billings exit and the new OnCue Express

Convenience Store at I-240 and Sooner

Rd. in Oklahoma City.

On the Eastern seaboard, Sunoco 

commissioned ANGI equipment and 

successfully reopened its Sunoco APlus

fueling station and convenience store at

the Pittsburgh International Airport. In

addition to this location, Sunoco 

integrated CNG into their New Stanton

Travel Plaza on the Pennsylvania 

Turnpike. They are currently in the 

process of installing a third CNG station

in Canonsburg, Pennsylvania off I-79,

exit 43 on PA-519 South.

Wawa Inc., one of the largest 

convenience store and retail fueling

chains in the Mid-Atlantic region, has

partnered with South Jersey Gas to 

introduce CNG to the Wawa network.

Their first joint project fast-fill station

will soon come online at Store #8305,

S. Delaware St. & I-295 in Paulsboro,

New Jersey.
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Canada’s largest natural gas fueling site opens to public

With the help of Ontario’s Minister of the Environment

and Climate Change, Glen Murray and Peel Region Chair

Frank Dale, the first public CNG station in Ontario 

officially opened in Mississauga. In partnership among

Emterra Group, GAIN Clean Fuel, C.A.T. Inc., the facility

will be available for heavy trucks operating in the

Windsor to Montreal transportation corridor.

Together, over 100 new CNG trucks to serve Peel Region,

the fast fill CNG fuelling station, along with the purchase

and upgrade of a heavy truck maintenance facility 

certified to CNG requirements represent a $50 million

investment in the Greater Toronto Area (GTA).

“Using compressed natural gas for vehicle fuel has many

advantages, such as being clean, affordable and readily

available. I applaud Emterra Group for doing their part to

support a low carbon economy in Mississauga, one of

Canada’s busiest transportation hubs. This is the type of

innovation to help keep Ontario strong and prosperous,”

said Glen Murray at the grand opening event.

“The Region is dedicated to providing valuable service

to the Peel community, in an environmentally-sound

manner,” added Frank Dale, who also spoke at the

event. “These new CNG trucks are a more eco-friendly

method of collecting waste and recyclable materials in

our community.”

Emterra opened its first CNG fueling station for its fleet

of 60 collection trucks in 2012 in Winnipeg, Manitoba. It

was a testing ground to learn how to operate 

CNG-powered trucks and a fuelling station in an extreme

cold weather climate. The findings led Emterra to open

its second CNG fuelling station in Chilliwack, BC in May

of this year and the third in Victoria, BC earlier this

month.

Advanced Disposal: new facilities for refuse trucks

IThe company, one of the largest privately-owned 
environmental services companies in the U.S., recently
opened its seventh CNG fueling station at its hauling
facility located in Macon, Ga. Fifteen of the company’s
trucks fill up at the station every night and keep the
greater Macon community cleaner and greener every day.
This number will increase as the company replaces 
retiring diesel trucks once their useful life has expired.

“Approximately 12% of our collection routes run on
CNG,” said Advanced Disposal CEO Richard Burke. “We
will increase our CNG fleet to 15% by the end of 2015.
CNG is a cleaner fuel source than diesel, which lowers
our company’s carbon footprint while reducing costs of
operations. This helps us achieve our goals of being
good stewards of the environment while enhancing
stakeholder returns.”

The Macon CNG station was a $1.6 million investment
and is the only multi-truck CNG station in the metro
area. About 25% of Advanced Disposal’s collection routes
in the Macon area run on CNG, and customers will notice
the logo on the trucks reads “powered by CNG.”

Moreover, eleven of the company’s trucks will fill up at
the TruStar Energy-built station located in Hartland,
Wisconsin, every night and keep the greater Waukesha
County community cleaner and greener every day. This
number will increase as the company replaces diesel
vehicles once their useful life has expired.

The Hartland clean fuel station was a $1.7 million 
investment and consists of two 200 horsepower 
compressors with fueling hoses to fuel 58 trucks. About
11 percent of Advanced Disposal’s collection routes in the
Hartland area run on compressed natural gas, and 
customers will notice the logo on the trucks reads 
“powered by CNG.”

TruStar Energy and Advanced Disposal have partnered on
11 stations nationwide. “Waste disposal and 
environmental service fleets are critical to the well-being
of our neighborhoods. By using alternative fuels such as
compressed natural gas, these fleets reduce their overall
petroleum consumption and reduce tailpipe emissions,”
said Lorrie Lisek, Executive Director of Wisconsin Clean
Cities Coalition.
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Technologies

Biomethane: waste to energy
projects underway
In New York, Gov. Cuomo will develop an anaerobic digester plant to produce renewable energy,
including biomethane to fuel local trucks. Moreover, Greenlane Biogas has signed two contracts
to supply a biogas upgrading service in Washington and California. 

ew York pilot 

Governor Andrew M. Cuomo announced the launch of an 

anaerobic digester project on Long Island that will serve as an

innovative model of how clean, on-site power can 

significantly reduce greenhouse gas emissions and support 

sustainable communities. “This first-of-its kind project for Long

Island and the greater New York metropolitan area will build

upon this administration’s commitment to expand the state’s

use of renewable energy and reduce our carbon 

footprint,” said Cuomo.

The new anaerobic digester will be operated by American

Organic Energy at Long Island Compost’s 62-acre facility in

Yaphank, Suffolk County and will process over twice as much

food waste as currently processed at any existing 

privately-owned food waste digesters accepting offsite food

waste in New York State. The project will accept approximately

120,000 tons of food waste, 30,000 tons of fats, oils and 

greases, and 10,000 tons of grass clippings from the Long

Island region annually that would otherwise have been 

transported and dumped into landfills.

During the decomposition process, the biogas released can be

recovered, treated and used to generate energy in place of 

traditional fossil fuels. The project, which is scheduled to be

completed in August 2016, is expected to reduce greenhouse

gas emissions by approximately 40,000 tons annually, 

equivalent to removing 8,125 cars from the road.

All the electric power needed to run the digester and the 

existing facility will be generated using biogas from the 

project. Long Island Compost also plans to convert the 

biogas to renewable natural gas that will be used to fuel its

trucks on-site, reducing diesel consumption by 200,000 gallons

annually. An additional 1.9 million gallons of diesel per year will

be offset by injecting the remaining renewable gas produced by

the digester into the National Grid natural gas pipeline on Long

Island. This will enable the gas to be used to fuel CNG vehicles

in other areas.

Washington dairy farm 

Greenlane Biogas has signed a contract with Promus Energy, a

project development company focusing on renewable and 

N
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Technologies

sustainable technologies, to provide an integrated biogas

upgrading solution for a dairy farm located in Yakima County,

Washington. Included in the solution is the supply of a Totara

biogas upgrading unit and additional process equipment to

deliver pipeline quality renewable natural gas (RNG).

With the capacity to upgrade biogas at a rate of 1,500 SCFM,

the Totara system will convert organic waste from a herd of

10,500 dairy cows into approximately 8,300 diesel gallon 

equivalents per day of pipeline grade RNG. Using an 

environmentally friendly process that removes impurities with

water only and no chemicals, the RNG produced by the high

efficiency Totara upgrading system has a purity > 97% methane.

RNG produced at the farm will be sold to nearby 

transportation fleets and injected into the Williams Northwest

Pipeline through a new 3.7 mile pipeline equipped with 

shared access points that will allow other dairies in the area to

easily connect to the pipeline grid if they become RNG 

producers in the future.

“We see great potential to apply this technology and offtake

model for hundreds of dairies across the country,” said Gary

Coppedge, CEO for Promus Energy. “Greenlane has proven 

technology and expertise behind its solution. And with the 

success we have had carrying out contracts with RNG buyers,

we have verified this model can work.”

Producing RNG in California

Greenlane Biogas has also received a contract to provide 

engineering services to CR&R Waste & Recycling for their 

biogas to RNG project in Perris, California. Under the terms of

the agreement, Greenlane’s scope of work will involve 

detailing a design solution to enable the RNG produced at the

facility to meet the stringent Rule 30 requirements for injection

into California pipelines.

One standard in Rule 30 that has inhibited producers from

injecting their RNG into pipelines is the requirement for the

RNG to have a heating value of 990 BTU/SCF. To meet these 

criteria, a higher heating value fuel would normally need to be

blended into the RNG. This practice reduces the “green” con-

tent of the RNG and it may be cost prohibitive. Lower heating

value requirements for RNG, most commonly 960 BTU/SCF, have

been adopted in other states making the California requirement

the most rigorous in the U.S.

“We are confident that we have the right team to get our 

biogas compliant to California pipeline standards,” said Mike

Silva, civil engineer and project manager for CR&R. “We will be

the first in California to produce and supply pipeline quality

RNG from organics recycling. California has a statewide goal of

75 percent recycling, composting or source reduction of solid

waste by 2020 and organics recycling is a major component of

this mandate.”

Greenlane previously provided a Totara biogas upgrading 

system for the CR&R RNG facility, which is being developed in

four phases. With a capacity range of 400 to 1,250 standard

cubic feet (SCF) per minute, the Totara system will initially 

convert biogas produced from the anaerobic digestion of

80,000 tons annually of municipal organic waste into 1 million

gallons of diesel gallon equivalent RNG to fuel CR&R’s fleet of

waste collection vehicles. Subsequent phases will see the 

facility expand to process over 300,000 tons annually of 

organic waste to produce RNG for both vehicle fuel and 

pipeline injection.
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Green Fleets

Canada strengthens transition
to CNG mass transit 
City of Hamilton, Ontario’s first municipality in over a decade to recommit to CNG buses, has
debuted a new natural gas refueling station, built and maintained by Union Gas, for its local
public transportation. Moreover, Alberta Government has helped Red Deer region acquire a new
NGV fleet.

epresentatives from the City of Hamilton and
Union Gas marked the completion of a new 
compressed natural gas fuel station at the
Mountain Transit Centre that will fuel the City’s
new fleet of natural gas buses. In fall 2014, City

Council approved the business case for transitioning the
City’s conventional bus fleet back to CNG due to the volatile
costs of diesel fuel.

The new station, built and maintained by Union Gas, has the
capacity to allow the City’s fleet of natural gas buses to grow
from the current complement of 35 to a total of 120 vehicles
over the next six years. The project, whose cost savings are
expected to be about $40 million over the next 20 years, is
also expected to reduce greenhouse gas emissions over this
period by about 25% – or 86 kilo-tons of CO2 – which is
equivalent to removing 18,105 passenger cars from the road.

“This rewarding partnership with Union Gas has tremendous
economic and environmental benefits to our community,”
said Mayor Fred Eisenberger. “Not only will the City save
millions of dollars over the next 20 years by converting part
of our transit fleet to CNG, we will also move closer to our
corporate target of reducing greenhouse gas emissions by
80% by 2050.”

The City of Hamilton is Ontario’s first municipality in over a
decade to recommit to CNG buses. The first 18 60-foot 
articulated CNG buses arrived this summer thanks to funding
from the federal Gas Tax Fund. They are the first of their kind
in Canada. More buses are expected in the first part of 2016
which will include 24 40-foot CNG Nova buses. The City plans
to replace about 18 buses per year with CNG until 2020.

Red Deer

The Alberta government’s commitment to accessible, rider
friendly public transit includes a GreenTRIP grant to purchase
ten new buses using CNG ($3.7 million), four CNG paratransit
buses ($300,000) and a new system-wide intelligent location
technology ($2.75 million), and to install CNG fueling 
infrastructure ($2.5 million).

“Our government is committed to building healthy, 
sustainable communities by investing in transit in the Red
Deer region and throughout Alberta,” said Brian Mason,
Minister of Transportation of Alberta.
The City of Red Deer estimates the purchase of CNG buses,
coupled with additional services will result in a reduction in
greenhouse-gas emissions of 61 tons per year in 2016, rising
to 376 tons in reduced emissions per year by 2025.

R

“This GreenTRIP grant will ease congestion by increasing
transit options for riders while significantly lowering fuel
costs and reducing greenhouse gas emissions,” commented
Tara Veer, Mayor of Red Deer.
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Green Fleets

mnitrans project

New Flyer of America Inc. announced
that Omnitrans of San Bernardino,
California awarded New Flyer a contract
for up to 217 heavy-duty 40 foot
Xcelsior®, CNG transit buses. The 
contract, valued at over $119 million,
includes a firm order for 15 buses with
options for an additional 202 buses
over four years.

With Omnitrans acting as the lead
agency on this consortium procurement,
the 202 options are eligible for execu-
tion by seven other participating
California transit agencies including:
Culver City, Elk Grove, Montebello,
Torrance, Stanislaus, Sunline Transit and
UC Davis.

Omnitrans carries approximately 16
million passengers annually throughout
its 480-square mile service area, 
covering 15 cities and portions of the
unincorporated areas of San Bernardino
County (approx 1.4 million residents).
Major destinations within the Omnitrans
service area include: transportation 
centers, medical centers, educational
facilities, shopping malls, business
parks, and community centers.
Omnitrans currently operates a fleet of
177 heavy-duty transit buses, 168 of
which were built by New Flyer.

“We are proud to be given the 
opportunity to once again build for the
City of San Bernardino and its partner
agencies on this joint procurement,”
said Paul Soubry, President and CEO of
New Flyer. “New Flyer has nearly 20
years of experience with natural gas
powered transit buses, having delivered
over 5,000 to more than 75 customers
and we’ve gained invaluable experience

allowing us to provide the most 
advanced and reliable CNG bus in the
industry.”

Massachusetts Department of
Transportation

New Flyer has been also awarded a
contract approved by the Massachusetts
Department of Transportation board of
directors in Boston. It includes a firm
order for 175 compressed natural gas
buses besides 150 diesel-electric hybrid
buses. Furthermore, the deal considers
options for an additional 400 alt-fuel
buses over the next five years. The
company noted this contract comprises
725 of the 1,169 equivalent units 
pending award at the end of the third
fiscal quarter of 2015. 

The firm portion of the New Flyer of
America contract is valued at 
approximately $223 million with the
options valued at approximately $254
million.
The Massachusetts Bay Transport

Authority (MBTA) currently operates a
fleet of 1008 heavy-duty transit buses,
412 of which have been built by New
Flyer and 299 of which have been built
by NABI.

In terms of daily ridership, the public
operator of routes in the greater
Boston, Massachusetts area, remains
the fifth largest mass transit system in
the United States serving a population
of over 4.8 million people in 176 cities
and towns, with an area of 3,249 
square miles.

“This award builds on the successful
partnership that we have developed
with MBTA” said Paul Soubry, president
and Chief Executive Officer of New Flyer.
“We are proud to have our best-in-class
Xcelsior bus selected yet again by MBTA
to operate in their challenging and
diverse operating environment. These
new Xcelsior buses will be used to
replace portions of the MBTA fleet that
have reached the end of their useful
life.”

New Flyer gets more contracts 
to deliver natural gas buses
With two contracts signed recently, the Winnipeg-based bus manufacturer plans to supply about
400 CNG buses in California and Massachusetts. Omnitrans of San Bernardino will add 217 
vehicles, while the Massachusetts Department of Transportation board of directors in Boston
approved the purchase of 175 units.

O
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Technologies

Off-road pilot program featuring
dual fuel trucks underway in
Northeast Oklahoma
Go Freedom Fuel has selected APG natural gas dual fuel technology for this project and the 
initial order is intended to address vehicular rock quarry and open pit mining markets. Eight APG
V5000 systems will be purchased and installed on Go Freedom customer trucks.

merican Power Group Corporation announced that
its subsidiary, American Power Group, Inc. (APG),
has been selected by Go Freedom Fuel, Inc. to
provide APG’s Turbocharged Natural Gas® Dual
Fuel Systems in conjunction with a Go Freedom

Pilot Program focusing on the quarries and mines of
Northeast Oklahoma. 

Eight APG V5000 systems will be purchased and installed on
Go Freedom customer vehicles with previously approved EPA
engine families, and two APG V5000 systems will be installed
on a large CAT Off-Highway quarry truck and a CAT wheel
loader after APG’s EPA Test Exemption Application has been
approved.

Go Freedom has played a leadership role in the natural gas
industry by providing innovative CNG equipment and natural
gas fueling solutions to alternative fuel customers in their
region. The company offers CNG up-fits and specializes in
implementing “CNG Pilot Programs” by designing CNG
solutions for new customers needing an alternative fuel

A
solution for their high-horsepower fleets often times involving
onsite CNG stations and fleet conversions.
Go Freedom’s principals, Bridger Kucinski and Joe Barnts, 
stated: “The off-highway segment of loaders and heavy haul
trucks in the quarry and open pit mining industries is in
need of a viable alternative fuel solution to reduce their 
diesel consumption, a natural gas engine solution that can
meet the demands and power performance of these heavy
duty off-highway applications at a competitive cost. With 
numerous off-highway opportunities, we are happy to
announce our selection and utilization of APG’s dual fuel
technology in our pilot program and look forward to the
launch this coming month.”

Lyle Jensen, CEO of American Power Group, stated, “Go
Freedom’s innovative pilot program is an integrated fueling
and equipment solution that provides a turnkey fueling and
conversion experience for the fleet owner. We are pleased to
have been selected for their dual fuel pilot program and look
forward to collectively working together to open up this new
off-highway quarry/mining market in Oklahoma and, 
eventually, around the world.”
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Technologies

Increasing annual revenues for dual fuel engines

Dual fuel engines, which use diesel fuel to ignite natural gas, are becoming increasingly popular in the United
States, where they are often used to power drilling rigs and hydraulic fracturing spreads. 

The technology reduces the amount of diesel fuel used in these applications and allows for the use of field gas
that would otherwise be flared off. According to a new report from Navigant Research, annual dual-fuel engine
revenue in the U.S. is expected to grow to more than $58.1 million by 2024.

“Dual fuel engines can make refueling easier and can also utilize a variety of fuel blends, thus increasing flexi-
bility,” said Anne Wrobetz, research associate with Navigant Research. “In the United States, the market for this
technology is 
expected to continue to grow, driven mostly by the perceived price security of using domestic fuels and from
operating cost reductions for onsite field gas.”

Because a traditional drill rig can require upward of $2.5 million a year in diesel fuel, using natural gas,
whether LNG, CNG, or field gas, yields significant savings. According to the report, dual-fuel engines can reduce
the total amount of diesel fuel used by up to 70%.
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Safety, Policy, Standards & Regulations

North American maritime sector 
keeps pace with LNG propulsion 
The market is growing and there are more projects underway that seek a widespread use of
natural gas in ships. Technology and funding are key factors for this development; meanwhile,
the industry is betting on LNG potential.

ARAD’s study

The Maritime Administration (MARAD) has
announced a $900,000 cooperative 
agreement with Totem Ocean Trailer
Express Inc. (TOTE) to further develop
knowledge regarding the costs and 
benefits of vessel conversions to LNG
propulsion. The study is expected to be
completed by 2018.

Under this agreement, Tote will convert
the containership MV Midnight Sun to
operate on LNG and will work with
MARAD to obtain pre and post-
conversion air emissions data, and 
operational information to assist 
maritime stakeholders in assessing the
potential of LNG conversions.

This demonstration project on the use of
LNG for containership propulsion is a
part of an ongoing program to promote
increased use of alternative fuels and
technology in the maritime industry.

The MV Midnight Sun is a Roll-on/Roll-off
(RO/RO) cargo ship, which provides
round-trip shipping service between the
Port of Tacoma, WA and the Port of
Anchorage, AK.

Dual fuel ships

Matson, Inc., U.S. carrier in the Pacific,
announced the start of production on
two new “Aloha Class” containerships
designed specifically for Hawaii service,
with greater capacity and state-of-the-art
“green ship technology” features. After a
small ceremony at Aker Philadelphia
Shipyard in Pennsylvania, the cutting of
steel plates began, initiating the work to
build both ships. The new vessels are
expected to be delivered in the third and
fourth quarters of 2018.

The 850-foot long, 3,600 TEU vessels will
be Matson’s largest ships and the largest
Jones Act containerships ever 
constructed. They will also be faster,
designed to operate at speeds in excess
of 23 knots, helping ensure timely 

delivery of goods in Hawaii. Though 
bigger, the ships are also designed to
accommodate future needs by being able
to navigate safely into some of Hawaii’s
smaller ports.

The new vessels will incorporate a 
number of “green ship technology” 
features that will help protect the 
environment, including a more fuel 
efficient hull design, dual fuel engines
that can be adapted to use liquefied
natural gas, environmentally safe double
hull fuel tanks and fresh water ballast
systems.

“These new ships are the future for
Hawaii shipping and will bring a new
level of efficiency and effectiveness to
our service,” said Matt Cox, president
and CEO, Matson. “The substantial
investment in new technology 
underscores Matson’s long-term 
commitment to Hawaii and our desire to
serve the islands in the best, most 
environmentally friendly way into the
future.”

Awareness training in Florida

Crowley Maritime Corporation recently
participated as one of several Gas
Technology Institute (GTI) funding colla-
borators to bring LNG awareness training
to 150 stakeholders and first responders
in Jacksonville. GTI, in conjunction with
the Florida State College at Jacksonville
Fire Academy of the South (FAS), 
developed the first-of-its-kind training

specifically for Port of Jacksonville area
stakeholders including Jacksonville Fire
and Rescue Departments, U.S. Coast
Guard Sector Jacksonville and area law
enforcement.

The Jacksonville Marine Transportation
Exchange (JMTX) worked closely with
U.S. Coast Guard Sector Jacksonville to
seek out potential members of the 
funding collaborative and garner support
from representatives of the local Area
Contingency Planning (ACP) community.
Since Crowley currently supplies LNG to
Puerto Rico via barge and will take 
delivery of two ConRo ships in 2017, the
company was proactive in participating in
this training endeavor.

“As we and other companies in the
Jacksonville area continue to embrace the
LNG market, it’s of utmost importance
that we work with our local community
to make sure we are all educated in safe
handling of this new, environmentally
beneficial marine fuel. This training was a
first step to ensure all stakeholders have
a unified approach to emergency respon-
se and clean-up should we ever expe-
rience an incident,” said Cole Cosgrove,
vice president.

“The goal of this training is to keep the
excellent safety record maintained by the
marine transport of LNG in the past and
apply it to the safe bunkering process as
we fuel new LNG fueled vessels into the
future,” said Mark Marien, Crowley’s
manager, regulatory training.

M
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inde North America, Inc. announced that its 
second retail hydrogen fueling station for fuel cell
automobiles in California is now operational. 
Coinciding with National Hydrogen and Fuel Cell Day,
the new station opened for business at the San Juan

Capistrano Gas and Auto Services located on Junipero Serra
Road in San Juan Capistrano.

"This newly operational fueling station follows the one we 
opened at the Ramos Oil Company station in West 
Sacramento earlier this year," said Mike Beckman, vice 
president of Hydrogen Fueling-Linde North America, Inc. "The
San Juan Capistrano station is our first station in Southern 
California. We expect to open another five stations in 
California during the next year, starting in the San Francisco Bay
Area." 

Beckman points out, "Our timing on achieving operational 
status at the San Juan Capistrano station is really no 

Linde’s hydrogen fueling station 
opens in San Juan Capistrano

L

The facility follows the one opened by Linde at the Ramos Oil Company station in West
Sacramento and is the company’s first station in Southern California. “We expect to open
another five stations in the State during the next year, starting in the San Francisco Bay Area,”
said Mike Beckman, vice president of Hydrogen Fueling-Linde North America.

coincidence. We wanted to emphasize the significance of the
U.S. Senate resolution proclaiming October 8, 2015 as 
National Hydrogen and Fuel Cell Day. The resolution 
acknowledges the excellent progress hydrogen fuel cells have
made to 'address our most pressing energy, environmental, and
economic issues.'" 

Funding and support

"The California Energy Commission provided support for this
project through its Alternative and Renewable Fuels and 
Vehicle Technology Program. Linde's San Juan Capistrano 
station is part of a growing network of hydrogen refueling sta-
tions that will allow Californians with fuel-cell electric 
vehicles to travel the State," said Commissioner Janea A.   Scott.
"Making the transition to vehicles with no tailpipe 
pollution, like hydrogen fuel-cell electric vehicles, is an 
important part of California's strategy to address climate change
and to ensure our communities have clean, healthy air."

Infrastructure & Fueling



October 2015 • 19

Along with funding from the California Energy Commission,
Linde also received support from the South Coast Air Quality
Management District (SCAQMD), as supporting zero-emission
vehicles helps to achieve the region's goals of reducing harmful
emissions. "Increasing the use of zero- and near-zero emission
vehicles, including hydrogen-fueled models, is vital to achieving
clean air in Southern California," said Barry Wallerstein, 
  executive officer of the SCAQMD. "This new station provides
easy and convenient hydrogen fueling, which will help boost
consumer confidence in cleaner, pollution-free vehicles."

Linde’s technology

At the heart of the hydrogen fueling system is the Linde IC 90
ionic compressor -- the next generation of hydrogen 
compression technology which enables higher throughput and
enhanced back to back fueling. "With this compressor, Linde
has made a valuable contribution to the ongoing enhancement
of today's hydrogen fueling infrastructure," Nitin Natesan 
Business Development manager - Hydrogen Fueling. 

"We are really pleased that Linde brought this exciting 
technology to us and very excited to help create the 
infrastructure necessary to prove that hydrogen has a place in
the transportation fuel mix," said John Adam, owner of the San
Juan Capistrano service station. "We have been serving this 
market since 1987 and this is one of the most exciting projects
we've been involved in." 

It is anticipated that by the end of 2015, there will be a network
of approximately 30 hydrogen fueling stations operating 
throughout California, with more coming the following year, 
providing a significant infrastructure for hydrogen fuel cell cars.
Conservative industry estimates call for over 34,000 hydrogen
powered cars to be on the road in California by 2021, with a 
significant growth curve from there.

Hydrogen fuel cell project in Hawaii

The U.S. Department of Transportation’s Maritime

Administration (MARAD) celebrated the launch of field

trials for the first prototype hydrogen fuel cell unit to

power onboard refrigerated containers. MARAD,

through a cooperative agreement with the U.S.

Department of Energy, provided $815,000 to fund the

clean energy powered container unit that could pave

the way to dramatically reduced harmful emissions at

the Port of Honolulu.

Built into a standard 20 ft. shipping container, the

pilot hydrogen fuel cell unit will replace a diesel 

generator currently powering refrigerated containers

both in port and while being transported on water by

barges along routes between Honolulu and other

Harbors by Young Brothers, a local shipper of goods

within Hawaii.

“The Maritime Administration continues to fund inno-

vative projects that support the U.S. maritime indus-

try’s shift towards cleaner and more-sustainable power

sources,” said Maritime Administrator Paul ‘Chip’

Jaenichen. “This hydrogen fuel cell deployment project

has the potential to reduce not just emissions, but

costs to shippers, all while preserving the precious

maritime environment.”

During the six-month deployment period, performance

feedback and data will be recorded to determine the

environmental, energy, and cost savings from the

hydrogen fuel cell unit. Upon completion of testing,

Sandia National Laboratories will analyze the opera-

tional, safety, and cost performance data to develop a

business case for using hydrogen fuel cells for marine

use.
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ovie magic sometimes turns into technological 
reality. In October more than 300 new Toyota Mirai
owners, Mirai dealers and special guests watched
actors Michael J. Fox and Christopher Lloyd bring a
famous trash-into-fuel scene from “Back to the 

Future Part II” into the present. 

The occasion: a celebration to mark the U.S. arrival of To-
yota’s Mirai hydrogen fuel cell vehicle — a modern, real-life
version of Doc Brown’s trash-fueled technology. The “Fueled
by the Future” video debuted at the event is the last in the
“Fueled By Everything” online video series demonstrating hy-
drogen fuel’s potential to be sourced from almost anything,
including solar, wind and trash.

October 21 marked the official on-sale date of the Mirai, the
same date that was “the future” in the storied Universal 
franchise. More than 2,000 people so far have requested to
buy a Mirai in California, where it is first available. The party 
celebrated those trailblazers with food, décor and 
conversation inspired by the “Back to the Future” vision of
2015. New owners representing each of the dealership 

First hydrogen Toyota Mirai 
owners get a jump on the future

M

Hydrogen fuel cell vehicle’s arrival celebrated with “Back To The Future” bash and video release.
October 21 marked the official on-sale date of the Mirai, the same date that was “the future” in
the storied Universal franchise.

locations in Southern and Northern California received 
ceremonial keys. They will be behind the wheel soon.

“A piece of the future is now a reality with the Toyota Mirai,”
Lloyd said. “Compared to some other technologies predicted
in the film, like rehydrated pizza or self-tying shoes, this 
technology has the real potential to change the world.”

While drivers can’t exactly throw soda cans and banana peels 
into the Mirai fuel tank and expect to cruise the roads of 
California, organic waste can decompose and produce biogas
at landfills. This gas can be purified into and converted into 
hydrogen for fuel. The only emission from the Mirai’s tailpipe
is water.

“This moment celebrated the intersection between the U.S.
arrival of the Mirai and the 30th anniversary of an iconic
film,” said Bill Fay, Toyota division group vice president and
general manager. “We were thrilled to mark the occasion with
a video featuring the film’s original stars Michael J. Fox and 
Christopher Lloyd, reminding our first Mirai owners that they
will be driving a future we could only dream of 30 years ago.”

OEM
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Green Fleets

nne Arundel County 

students boarded the first

school bus fueled by 

propane autogas in the

state of Maryland. The Blue Bird Vision

Propane bus, from contractor Jubb’s Bus

Service, Inc., went into operation for

the 2015-16 school year.

“With the rising costs of diesel 

maintenance and our interest in 

incorporating green technologies, it was

time to explore our options,” said

Randall Jubb, president of Jubb’s Bus

Service, Inc. “We are the first contractor

in Maryland to offer a school bus fue-

led by emissions-reducing propane

autogas to an area school district —

and we have plans to transition 20 

percent of our fleet to autogas in the

future.”

The new Blue Bird Type C bus, 

equipped with a Ford 6.8L V10 engine,

replaces an older diesel bus. A propane

autogas fuel system manufactured by

ROUSH CleanTech powers the bus.

Historically, propane autogas costs

about 50 percent less than diesel per

gallon and reduces maintenance costs

due to its clean-operating properties.

Currently, Jubb’s Bus Service, Inc., pays

almost 45 percent less for propane

autogas compared with diesel. Sharp

Energy installed an onsite autogas fuel

station with 1,000-gallon capacity. The

infrastructure can expand to 4,000

gallons as the need arises.

“We are proud to partner with a 

forward-thinking company like Jubb’s

Bus Service, Inc.,” said Brian Carney,

group account director for ROUSH

CleanTech. “They’re joining over 500

other school districts nationwide 

experiencing the benefits of propane

autogas technology: lowering operating

costs, maintenance costs and 

emissions.”

The propane autogas bus will reduce

nitrogen oxide emissions by over 1,200

pounds and more than 30 pounds of

particulate matter each year compared

with the diesel bus it is replacing.

Propane autogas also reduces 

hydrocarbon emissions and virtually 

eliminates particulate matter, when

compared with conventionally fueled

school buses.

“Blue Bird provides school bus 

contractors with innovative and 

cost-effective green transportation 

solutions for its school district 

customers,” said Phil Horlock, president

and CEO of Blue Bird Corporation. 

“Through its research, Jubb’s Bus

Service, Inc., decided that Blue Bird’s

Vision Propane bus is the best choice

for reducing fuel and maintenance costs

while providing cleaner air for the 

community.”

A

Maryland’s first propane autogas
bus starts operations
A ROUSH CleanTech propane autogas fuel system powers Jubb's Bus Service, Inc.'s new Blue
Bird Vision school bus, which went into operation for the 2015-16 school year.
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Michigan’s largest fleet of propane buses 

Beginning this school year, many Detroit Public Schools students have riden to and from school in cleaner-operating

buses fueled by propane autogas. The 35 alternative-fueled Blue Bird Vision Propane buses will lower costs while

improving the environment by reducing Detroit’s carbon footprint. This is the largest fleet of propane autogas school

buses in the state of Michigan.

“The use of propane autogas school buses is a step in the right direction to significantly decrease vehicle emissions

and improve the air quality for our students. This also provides opportunities for students and the community to

observe and learn first-hand about alternative transportation technologies,” said James Minnick, executive director of

DPS Office of Student Transportation. “This environmentally friendly green initiative has also resulted in having a bus

fleet that is 30 percent brand new.”

ABC Student Transportation, Detroit Public Schools’ transportation provider, chose buses fueled by propane autogas

because of the buses’ advanced technology, environmental benefits, and fuel and maintenance cost reductions, 

according to ABC Student Transportation president Charlie Grant.

“The adoption of propane autogas buses shows ABC Student Transportation’s commitment to implement buses 

powered by a fuel that is cleaner for Detroit’s students and the community, lowers operating costs, and is domestically

produced,” said Phil Horlock, president and CEO of Blue Bird. “This is a great example of how the city of Detroit is

being innovative in everything they do.”

The new Blue Bird buses are equipped with an efficient Ford 6.8L V10 engine powered by ROUSH CleanTech propane

autogas fuel systems. Historically, propane autogas costs about 50 percent less than diesel per gallon and reduces

maintenance costs due to its clean-operating properties. Currently, ABC pays 74 cents per gallon for propane autogas

compared with around $3.00 per gallon for diesel.

In addition to fuel cost savings, the 35 propane autogas bus fleet will emit 12,445 fewer pounds of nitrogen oxide and

111 less pounds of particulate matter each year compared with the diesel buses they are replacing. Propane autogas

also reduces hydrocarbon emissions and virtually eliminates particulate matter, when compared with conventionally

fueled school buses. To fuel the buses, ABC installed a station with a 12,000-gallon propane tank near its facility on

Westwood Street.
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First solar-powered charging station 
for electric vehicles opens in Georgia

Infrastructure & Fueling

eorgia’s first solar charging station for electric

vehicles was unveiled in October at the Georgia

Visitor Information Center on Interstate 85 near

the state line. Kia Motors and the Ray C. Anderson

Foundation partnered to create the charging station.

“We really put the first stake in the ground when we 

partnered with Georgia Conservancy, Georgia Tech College of

Architecture, and Perkins and Will,” said Harriet Langford, Ray

C. Anderson Foundation trustee. “We wanted to just make it

the smartest, safest, cleanest highway. … They gave us an 

unbelievable blueprint, a finished product that can go out to

the world and be a model for any highway that we have. And

among some of the first people we met were our friends from

Kia.”

Sam Wellborn, Georgia Department of Transportation District 3

board member, said the charging station was an accomplish-

ment for the state.

“This is a red-letter day, a day to remember, not just for DOT

but for all of us in Georgia,” Wellborn said. “This is the first

tangible thing we have done among many, many things we

are going to do in this corridor in the years ahead. And I 

really think this is going to be a model for our state and for

our nation to see what can happen when you have people

like Harriet (Langford) and the whole Ray Anderson family

working on making this corridor special.”

Wellborn also said that there are plans to spend $30 million

to upgrade all eight of the state’s welcome centers and the

state’s 17 visitor centers.

“I am so excited to hear about the change of attitude regar-

ding all of these rest stops and welcome centers,” said Tim

Echols, Georgia public service commissioner. “Putting a high

quality charger here … is really the first of its kind, that I

know of, anywhere at a rest stop and a welcome center.

That’s so exciting.”

Randy Jackson, senior vice president of human resources and

administration for Kia Motors Manufacturing Georgia, talked

about partnering with the Ray C. Anderson Foundation to try

and set an example for others to follow.

“This idea was discussed and it was a wonderful idea.” 

Jackson said. “Most things do start with a good idea, and you

end up with a good result. And today is a great result. … I’m

glad I’m able to stand here today on behalf of Kia and all of

our team members and be a partner and try and set an 

example for others to follow in this event.”

West Point Mayor Drew Ferguson talked about working 

together to make great things happen.

“That’s one of the hallmarks of this west Georgia region is

that we have incredible teamwork and incredible commitment

to making our community better and our state better,” 

Ferguson said. 

“I don’t want to talk about what’s happened so far, what I

want to talk about is the future and how 

exciting this project can be, not only for Troup County but

also for the state of Georgia in being a world leader in 

  sustainable highway development.”

He added that the project is not “just about the product that

gets put on the ground,” but taking innovative ideas to boost

the economy, create jobs and promote sustainability in the

community.

“It is really, really exciting that we have an opportunity to talk

about things or talk about ideas and technologies that we

don’t even know yet exist,” Ferguson said. “And to be able to

have those things develop right here in our community is a

special opportunity.”

According to a fact sheet provided by the Ray C. Anderson

Foundation, the solar charger is a level three “quick charge”

station. It is capable of providing an 80 percent battery

charge in less than 45 minutes.

Hannah Solar LLC installed the station. It is the first of its

kind to be installed at a visitor’s information center in the

Southeast.

G
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roterra announced it has 

expanded its Catalyst 

platform to accommodate 

increased customer demand

for advanced mass transit buses, by 

introducing a new 35-foot vehicle based

on the same technology platform as its

current 40-foot Catalyst vehicle. Closely

tracking the broader transportation

trend towards advanced safety systems,

the new 35-foot Catalyst electric bus

provides customers with nimble 

maneuvering and enhanced automated

features, including collision avoidance

and traction control in a smaller model

for dense urban areas, building on the

performance of the 40-foot Catalyst

vehicle.

Proterra is also announcing that Dallas

Area Rapid Transit will be the first 

customer to receive seven, 35-foot 

Catalyst FC buses and two overhead

semi-autonomous fast chargers. The

seven buses will reduce DART’s 

emissions footprint while providing a

clean, quiet ride for the agency’s

250,000 daily riders. “We believe in

staying at the forefront of transit, so

Proterra’s high performance zero-

emission electric buses were an easy

decision for us to make. These buses

will give our riders and drivers the

most modern bus transit experience on

the road,” said DART president and

executive director Gary Thomas.

Built from the ground-up to be 

completely optimized as an EV, the 

Catalyst is the only purpose-built bus

in its class, recently proving its 

industry-leading performance by 

breaking four national records with the

40-foot vehicle in efficiency, 

gradeability, weight and acceleration at

the Altoona Bus Research and Testing

Center. “The modular approach we have

taken with the Catalyst design enables

us to stay at the forefront of innovation

and enable our customers to optimize

their fleets over the average 12-year life

of the bus,” said John Sleconich, Chief

Engineer at Proterra. “Road safety is 

paramount to our design, so we’ve 

integrated a collision avoidance system

that offers both safety benefits as well

as potential customer savings.”

The modular configuration is a part of

Proterra’s tech-centric approach to 

electrifying mass transit routes across

the United States. It offers customers

the flexibility to change or upgrade the

energy storage and charging systems as

their transit needs evolve. By choosing

from two base vehicle sizes, then 

configuring each bus with the right type

of energy storage and charging 

systems, transit agencies can meet

each route’s daily range 

requirements, remain adaptable to 

future changes, eliminate fossil fuel

emissions in their communities and

ultimately save money over the 

lifetime of their vehicles.

“The overwhelming success of our

40-foot Catalyst bus continues to

drive new demand. We’re pleased to

have Dallas as our first customer as

they redefine their urban core and 

invest in a Smart City vision, 

prioritizing infrastructure, mobility,

and connected living,” said Ryan

Popple, CEO of Proterra. “With Texas’

growing wind capacity, we’re pleased

to provide a complementary clean

mobility solution that will help Dallas

improve its local air quality and 

reduce greenhouse gas emissions.”

Proterra expands Catalyst™ 
EV bus platform to meet
mass transit market’s demand

P

OEM

First customer, Dallas Area Rapid Transit (DART), adds seven new 35-foot Catalyst buses. Built
from the ground-up to be completely optimized as an EV, the Catalyst is the only purpose-built
bus in its class.
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Iran 4.068.632 4.062.580 6.036 16 2.268 2.233 35 8,48% 730,00 749,39 March 2015
China 3.994.350 2.587.288 1.025.531 331.531 50.000 6.502 6.302 200 2.91324,32% 9 3810,03 October 2014
Pakistan 3.700.000 3.520.000 180.000 2.997 2.997 11,21% 642,60 August 2014
Argentina 2.487.349 2.487.349 1.939 1.939 7,25% 32 239,80 447,72 July 2014
India 1.800.000 500.000 300.000 200.000 800.000 936 936 3,50% 163,21 1190,00 December 2013
Brazil 1.781.102 1.781.102 1.805 1.805 6,75% 7 144,53 320,60 June 2014
Italy 885.300 880.000 2.300 3.000 1.060 1.010 50 3,96% 100 80,00 167,70 December 2014
Colombia 500.000 462.871 27.469 9.660 800 800 2,99% 3 45,00 173,45 October 2014
Thailand 466.845 393.315 17.167 54.596 1.767 499 471 28 1,87% 166,29 March 2015
Uzbekistan 450.000 450.000 213 213 50 0,80% 81,00 June 2013
Bolivia 300.000 300.000 178 178 0,67% 46 26,28 54,00 August 2014 2013
Armenia 244.000 192.000 17.300 34.700 345 9 336 1,29% 26,53 114,22 December 2011
Bangladesh 220.000 145.304 10.000 27.000 37.696 585 585 2,19% 13 91,55 79,64 April 2013
Egypt 207.617 205.000 2.270 347 181 177 4 0,68% 57,11 43,73 September 2014
Peru 183.786 183.775 11 237 237 0,89% 18,56 33,11 June 2014
Ukraine 170.000 8.036 102.216 59.748 325 133 192 1,22% 8 52,00 355,89 March 2014
USA 152.300 87.000 42.600 22.700 1.615 873 742 239 6,04% 4.747 77,52 161,62 December 2014
Russia 111.001 105.044 3.182 2.774 1 279 253 26 600 1,04% 4 36,00 30,67 December 2014
Germany 98.172 95.708 1735 176 553 921 849 72 1 3,44% 804 18,00 22,60 May 2014
Venezuela 90.000 90.000 166 166 300 0,62% 80 8,15 16,20 June 2011
Georgia 80.600 51.000 6.000 5.000 18.600 100 100 25 0,37% 32,11 November 2013
Bulgaria 61.320 61.197 105 11 7 110 109 1 7 0,41% 15,00 11,34 June 2014
Malaysia 55.999 55.345 594 60 184 182 2 0,69% 10 14,80 11,75 October 2013
Sweden 46.715 43.795 755 2.163 2 213 147 66 0,80% 21 12,00 11,88 September 2014
Japan 42.590 16.564 1.560 22.516 1.950 314 274 40 1,17% 612 25,77 March 2013
South Korea 40.532 8.203 31.069 1.257 3 201 101 100 0,75% 93,00 95,69 November 2014
Myanmar 27.137 23.658 3.475 4 45 45 0,17% 14,69 September 2014
Canada 14.205 11.800 199 6 2.200 89 86 3 0,33% 500 2,84 May 2013
France 13.550 10.050 2.400 1.100 0 311 40 271 11 1,16% 200 6,00 9,89 September 2014
Switzerland 11.640 11.278 173 129 60 167 134 33 3 0,62% 117 1,61 2,66 August 2014
Dominican Republic 10.909 10.909 15 15 100 0,06% 0,09 1,96 June 2013
Tajikistan 10.600 10.600 53 53 0,20% 4,13 1,91 December 2007
Austria 8.332 8.100 176 54 2 180 175 5 0,67% 12 13,50 2,03 June 2013
Chile 8.164 8.055 109 15 15 70 0,06% 1 3,20 1,78 December 2011
Netherlands 7.573 6.498 686 386 3 147 140 7 31 0,55% 558 16,80 3,54 June 2014
Czech Republic 8.817 7.950 527 85 255 101 75 26 30 0,38% 130 2,49 3,09 December 2014
Kyrgyzstan 6.000 6.000 6 6 0,02% 0,60 1,08 December 2007
Indonesia 6.300 5.456 572 22 250 46 46 4 0,17% 2,73 December 2014
Hungary 5.118 5.000 86 32 0 19 4 15 10 0,07% 1.500 0,30 1,18 June 2014
Singapore 4.638 4.618 20 3 2 1 0,01% 1,03 0,89124 October 2013
Belarus 4.600 4.600 42 42 0,16% 1,03 0,83 September 2011
United Arab Emirates 4.179 4.129 50 18 17 1 54 0,07% 1 1,05 0,89 December 2014
Spain 3.990 905 1.609 1.322 154 86 38 48 12 0,32% 21 7,84 6,06 December 2013
Turkey 3.850 1.850 2.000 14 8 6 0,05% 35 4,20 6,33 December 2011
Nigeria 3.798 3.452 25 287 34 8 8 10 0,03% 0,93 March 2014
Poland 3.590 3.050 400 40 100 88 26 62 52 0,33% 40 1,60 1,79 September 2014
Trinidad & Tobago 3.535 3.500 35 11 11 22 0,04% 1,80 0,74 January 2015
Australia 3.110 25 2.060 275 750 52 5 47 10 0,19% 130 5,99 June 2013
Mexico 2.620 2.569 51 8 8 0,03% 22 1,37 0,62 May 2012
Moldova 2.200 2.200 24 24 0,09% 0,40 0,40 Septemebr 2011
Iceland 2.016 2.000 2 14 6 5 1 0,02% 1 0,17 0,38 September 2014
Finland 1.800 1.675 75 26 24 26 25 1 1 0,10% 10 0,42 0,55 August 2014
Afghanistan 1.701 300 1 1.400 2 2 0,01% August 2013
Mozambique 1.380 1.216 153 11 5 5 2 0,02% 0,24 0,68 November 2014
Belgium 1.053 1.000 3 37 13 20 16 4 21 0,07% 17 0,22 July 2014
Greece 1.000 280 618 102 0 7 7 7 0,03% 1,33 1,99 September 2014
South Africa 937 800 136 1 3 3 5 0,01% 0,55 September 2014
Serbia 878 792 58 28 0 10 8 2 2 0,04% 3 0,93 0,34 June 2014
Norway 667 124 538 4 1 22 14 8 4 0,08% 2,15 1,64 June 2014
United Kingdom 663 20 3 600 40 22 5 17 5 0,08% 10 3,00 0,49 July 2014
Portugal 586 46 354 86 100 5 1 4 1 0,02% 1,16 1,14 December 2011
Vietnam 462 400 50 12 7 7 0,03% July 2012
Slovakia 426 100 261 65 0 14 10 4 4 0,05% 20 0,80 0,85 September 2014
Lithuania 380 80 300 5 3 2 4 0,02% 5 0,20 0,91 September 2014
Estonia 340 300 30 10 0 5 5 1 0,02% 1 0,15 0,15 September 2014
Croatia 329 219 78 18 14 3 2 1 1 0,01% 0,16 0,29 September 2014
Luxembourg 270 230 39 1 7 6 1 2 0,03% 0,06 0,16 July 2014
Algeria 215 115 100 4 4 0,01% 0,32 September 2014
New Zealand 201 19 61 84 37 14 14 0,05% 0,26 December 2010
Lichtenstein 143 64 61 18 2 1 1 1 0,01% 0,10 0,21 December 2011
Denmark 104 61 26 17 0 7 7 3 0,03% July 2014
Qatar 76 1 75 1 1 0,00% 0,23 September 2013
Slovenia 58 29 24 5 7 2 5 1 0,03% 5 0,090 0,08 June 2014
Tanzania 55 55 1 1 2 0,00% 0,01 August 2013
Macedonia 54 7 47 1 1 3 0,00% 0,02 0,14 January 2011
Ecuador 40 40 1 1 0,00% 0,01 May 2009
Bosnia & Herzegovina 35 34 1 3 2 1 0,01% 2 0,01 September 2014
Tunesia 34 32 2 1 1 0,00% 0,01 December 2007
Latvia 29 29 2 0 2 0,01% 1 0,003 0,01 September 2014
Philippines 20 20 1 1 0,00% 0,06 November 2013
Kazakhstan 20 20 1 1 90 0,00% November 2013
Panama 15 15 0,00% November 2008
Ireland 3 3 9 0,00% 3 0,00 June 2013
Romania 2 2 2 2 0,01% February 2014
Turkmenistan 1 1 0,00% November 2009
Montenegro 1 1 0,00% 0,00 March 2006
Total 22.432.657 18.938.814 1.615.689 781.719 1.096435 26.740 24.236 2500 4723 100% 9.841 2.029 8.936 April 2015
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Alternative Fueling Station Counts by State

Alabama 5 25 33 94 / 177 1 2 102 345
Alaska 0 1 0 2 / 3 0 0 7 11
Arizona 78 38 31 320 / 805 1 8 74 1,035
Arkansas 4 16 49 44 / 62 0 0 49 180
California 61 299 102 2,857 / 8,752 18 45 368 9,645
Colorado 18 42 91 283 / 609 1 0 53 814
Connecticut 3 16 4 224 / 460 1 1 21 506
Delaware 1 1 1 24 / 48 1 0 7 59
District of Columbia 7 2 3 69 / 210 0 0 0 222
Florida 18 49 72 681 / 1,490 0 3 61 1,778
Georgia 25 34 51 446 / 1,000 0 3 61 1,174
Hawaii 8 1 3 213 / 488 4 0 4 508
Idaho 3 10 7 26 / 51 0 8 32 111
Illinois 12 51 250 447 / 900 1 1 112 1,327
Indiana 6 31 194 144 / 283 0 1 189 704
Iowa 9 7 212 76 / 153 0 0 30 411
Kansas 7 14 28 133 / 385 0 0 38 472
Kentucky 4 8 68 43 / 86 0 1 52 219
Louisiana 2 24 9 46 / 78 0 1 43 157
Maine 3 2 0 49 / 75 0 0 16 96
Maryland 8 11 36 337 / 731 0 0 21 807
Massachusetts 11 22 6 362 / 867 1 1 35 943
Michigan 11 26 236 313 / 763 3 0 109 1,148
Minnesota 6 20 282 214 / 455 0 0 40 809
Mississippi 4 8 3 31 / 33 0 1 114 163
Missouri 4 22 99 137 / 306 0 0 69 500
Montana 7 2 2 12 / 38 0 0 55 104
Nebraska 3 11 81 28 / 49 0 0 27 171
Nevada 5 8 22 100 / 294 0 2 36 367
New Hampshire 4 3 0 64 / 104 0 0 18 129
New Jersey 5 24 5 174 / 366 0 0 20 420
New Mexico 8 14 11 31 / 75 0 1 48 157
New York 36 89 85 566 / 1,194 2 0 80 1,486
North Carolina 130 40 23 323 / 788 0 1 115 1,097
North Dakota 3 1 52 4 / 5 0 0 23 84
Ohio 12 52 134 175 / 316 1 3 100 618
Oklahoma 5 107 32 39 / 75 0 1 144 364
Oregon 25 15 8 448 / 1,056 0 3 49 1,156
Pennsylvania 5 61 36 264 / 459 1 1 108 671
Rhode Island 6 5 0 66 / 173 0 0 5 189
South Carolina 27 9 69 162 / 290 2 1 56 454
South Dakota 2 0 81 11 / 24 0 0 23 130
Tennessee 36 19 68 379 / 899 0 1 100 1,123
Texas 21 113 153 780 / 1,895 1 15 491 2,689
Utah 3 91 3 93 / 199 0 6 38 340
Vermont 2 3 1 88 / 175 0 0 4 185
Virginia 10 21 18 281 / 706 1 0 75 832
Washington 29 23 21 577 / 1,492 0 0 90 1,655
West Virginia 2 3 9 31 / 67 0 0 16 97
Wisconsin 6 60 158 186 / 325 0 1 60 610
Wyoming 14 12 11 12 / 22 0 0 28 87
Totals by fuel 724 1,566 2,959 12,501 / 30,356 40 111 3,603 39,359

State CNGBiodisel LPGLNGHYElectric *
(stations/charging outlets)

E85
Total **
by State

Total Public and Private Alternative Fueling Station Counts

*Includes legacy chargers,

but does not include

residential electric charging

infrastructure. 

**Totals by States indicate

the total number of stations

for all fuel types combined.

Individual stations are

counted multiple times if the

station offers multiple types

of fuel. For Electric, the total

number of charging outlets

was used in the calculation.
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