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Signs of the Times



Main Messages To Take Away Today
• Energy security, environment and economics are driving the 

market to use of alternative fuels and technologies

• Variety of light-, medium- and heavy-duty NGVs ARE available 
with performance and reliability now equal to and/or exceeding 
that of comparable gasoline and diesel vehicles

• New tax credits supplement existing grants – all of which 
improve NGVs’ payback and life-cycle cost advantages

• Multiple fueling options exist

• Resources are available to facilitate your specification, 
purchase and deployment of NGVs and fueling infrastructure



Market Driver: AQ and Emissions Requirements

• Air quality issues gaining added political traction as 
health toll and economic impact is tallied
– NAAQS and State Implementation Plans (SIPs)
– Large % of population lives in non-compliance areas; 

improvements made, new EPA emissions benchmarks
• 320+ counties likely to be deemed non-compliance by 2010 
• Absenteeism, lost productivity, healthcare costs

– Gradual improvements to LDVs over many years; trucking 
interests fought HDV requirements – now on fast track

– Tightening EPA HDV emissions requirements create trade-
offs in HDV performance and increase O&O costs



EPA’s HD Engine Emissions and Fuel Requirements
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The Price of Progress: OUCH!
Complexity, Confusion and Cost

Fuel Exhaust

EGR

NOx
After-

Treatment

Urea

Water +
Additives

or

Electric
Power

Reductant

Platinum
and/ or
Cerium

or

or

or

Fuel Processing Engine Design
Modifications

Exhaust
After-treatment

Alt. Fuels

or

HCCI

PM
After-

Treatment

Combustion
Chamber
Design

Low Pressure

EGR

High Pressure



The Emissions Hurdles for Fleet Operators
Impact of EPA’s 2004, 2007 and 2010 Requirements

• Diesel performance trade-offs were required to achieve 2004 
emissions benchmarks and again in 2007
– 2004 diesels: decreased fuel economy (3-6%), decreased 

power/performance; further declines in 2007; what’s next?  
– Complex exhaust after-treatment technologies are expensive and 

maintenance intensive
– Maintenance requires additional specialized equipment 

• Diesel’s unresolved dilemmas
– ULSD: lack of sufficient refining capacity; cost; distribution contamination
– Achieving the 2010 NOx  reduction (SCR w urea? -- Costly/complex)



Market Driver: GHG and Global Warming
• Carbon reduction policies and strategies emerging in national and 

international debate
– CA implementing low carbon fuel standard, others states following
– Wells-to-wheels studies and other impact studies cast doubt on 

benefits and long-term viability of farm-based bio-fuels but they do 
have role in short-term; R&D into energy crops is critical

– Renewables will likely play increasingly important role but 
displacement potential will remain limited for decades

• NGVs offer 20-29% reduced greenhouse gas emissions, 
depending on vehicle and duty-cycle
– LDVs offer ~26-29%, HDVs provide ~20-23%



Market Driver: Global Energy Demand

• Global oil supply-demand imbalance 
getting worse - pushes fuel prices up
– US = 5% of world pop but 25% of oil use
– Asian economies compete for oil supply 
– New oil discoveries lag growth
– Barrel of oil topped $135 last week!
– Traditionally ratio between MCF and 

barrel was 6-to-1. Now @ 13-to-1 and 
still growing!

• OUCH! - Diesel is already over $5 in 
some areas and gasoline is over $4 –
not expected to decrease much - if any!

Traffic in Shanghai China: 
Chinese vehicle ownership 
per capita is equal to where  
US was in 1913!





Diversifying America’s
Transportation Fuel Portfolio

• Many Alternative Fuels and Vehicles Needed
– Electricity

• All-electric
• Hybrids, PHEVs

– Bio-diesel (B100) and blends
– Ethanol

• E85  (limited production/distribution – majority is in midwest market)
• Oxidant additive to gasoline (e.g. E10 gasoline – perhaps  to be increased)

– Propane
– Natural Gas

• CNG and LNG
– Hydrogen

• Internal combustion engines (H/CNG blends like Hythane)
• Fuel cells (eventually)



Natural Gas and the Hydrogen Future

• Natural gas and NGVs are the logical energy
pathway and technology bridge to the
hydrogen transportation energy future
– Natural gas is 87-95% Methane
– Methane is CH4 - 80% Hydrogen
– Reform at station or on-board
– H/CNG blending in ICE engines 

precursor to wider use of H2
• “Hythane” - sweet-spot for optimal 

energy density, emissions benefits
– Market acceptance of gaseous fuel compression, 

storage vessels, engine maintenance
– NGV industry is spearheading Codes & Standards development

• Still a LONG way to go before H2 vehicles are commercially 
viable and represent  significant impact
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“Factoids” About Natural Gas

• Compressed Natural Gas (CNG)
– Delivered via local utility pipeline
– Compressed at stations and stored

and/or distributed directly to vehicles
– Onboard 3600psi vehicle cylinders

(older units are 3000psi, few 2400psi)



“Factoids” About Natural Gas

• Liquefied Natural Gas (LNG)
– Cryogenically cooled to -259F

at limited number of production plants
– Stored in liquid form and shipped to

end-users via tankers
– Preferred by heavy-duty fleets due to

its energy density, space requirements



“Factoids” About Natural Gas

• Natural gas is abundant domestic fuel
– 97-98% from North America

(~85% US, ~13% Canada, ~2-3% imported LNG)

– Well-developed distribution infrastructure
(290K miles of interstate pipeline provides gas to
1.2 million miles of LDC distribution lines)

– American fuel = American jobs
– Consistent buffer of supply in proved

reserves, technology improvements keep
expanding recoverable base; 100-150 yrs

• Growing interest in renewable bio-methane
– Landfills, sewage, animal/agri-waste
– Energy crops – R&D into cellulosic biogas



• Natural gas is an inherently clean fuel
– Natural gas is mostly methane: one carbon atom
– (Diesel – C14H30;  Gasoline – C8H18; Propane – C3H8)

– Less NOx, soot and greenhouse gases
than petroleum fuels

• Natural gas is very safe
– Lighter than air… dissipates when released
– High ignition temperature: 1000-1100F
– Limited range of air/fuel combustion ratio (5-15%)
– Colorless, odorless, non-toxic substance
– Doesn’t leak into groundwater 
– Comprehensive fuel tank, vehicle and station design/mfg 

codes & standards 

“Factoids” About Natural Gas

Methane
Molecule



• NGVs are proven and reliable 
– Now over 7 million NGVs in use worldwide 
– About 95,000 - 100,000 operating on US roads
– 11,000+ transit buses, ~2800 refuse trucks, 3000 school buses, 12-

14,000 MDVs in shuttle and wide variety of work truck applications

• NGVs are quiet
– 80-90% lower db level than diesel

• NGV life-cycle costs are lower
– Fuel costs are far lower!
– Maintenance costs are =/< than gasoline or diesel vehicles
– Life-Cycle cost advantage improves with new federal tax credits

Benefits of NGVs



NGVs Are a “Good Fit” for Many Fleet Applications

• Local/State Government
– All Depts.

• Airports
– Terminal Buses, Hotel/Parking 

Shuttles, Taxis, Door-to-Door

• Refuse
– Collection-Recycling/Transfer

• Transit
– Buses, Maintenance, Supervisors

• School Districts
– Buses, Admin. staff, Maintenance

• “Short-Haul” Delivery
– Food & Bev., Port-Rail, Linen Svc,

• Utilities
– Gas/Electric/Water, Communications



Discussion – Q & A



Natural Gas Vehicles
(“You’ve come a long way baby”)



Natural Gas Powered Engines and Vehicles

• American Honda –Civic GX

• BAF Technologies (Ford)
– 4.6L (Crown Vic/Gr. Marquis/Town Car)
– 5.4L (E350 passenger and cargo vans; 

F150/250/350  pick-ups trucks + C/C)

– 6.8L (E-450 cutaway)

• Baytech Corporation (GM)
– 6.0L L/M/HDVs (Pick-ups, vans, cutaways,

W3500 CF, Isuzu NPR, Workhorse W42 ) 
– 8.1L (HD pick-ups, C4500/-8500 Topkick; 

W4500,  Isuzu NPR HD, Workhorse W62

• FuelTek (Ford)
– 5.4L F250/350 pick-ups + C/C

IMPCO (GM)
6.0L LDVs (pick-ups, vans)

• Cummins Westport
– 5.9L “B Gas Plus” – 195-230hp

(Shuttles, sweepers, work trucks)
– 8.9L “ISL-G” – 250-320hp 

(Refuse, bus and work trucks)

• Emission Solutions Inc.
– 7.6L Phoenix NG – 175-265hp

(re-power for Int’l DT466 platforms)
– 9.0L 300-330Hp engine certs are in 

process, due in 2008

• Westport Innovations Inc
– 15L “ISX-Gas” – 400/450hp





American Honda Civic GX
(See Barry Carr Presentation for more on American Honda)

• Roomy, well appointed –
natural gas version of Civic LX

• 1.8L 4-cylinder engine
• 8 GGE tank: 200-240 mile range
• American-made – Mfrd. in Ohio
• Great for sales reps, couriers, 

route/job supervisors, social service 
workers, code officials, individuals

• Honda views NGVs and fueling 
technology as pathway/enabling 
technology to H2 transportation 
future.
(“Good, Better, Best, Ultimate” 
marketing campaign)

• Fuel cell vehicles already in early 
market test (FCX “Clarity”)… still 
a long road to commercialization.



Light-Duty NGV Availability

Impact of EPA OBD II on retrofit-conversion SVMs

• 1994: EPA sets certification requirements for CNG.
– OEMs use of ECMs; concern about conversion emissions
– SVMs given alternative option (Memo 1A Option 3).
– Dozens of “kit manufacturers” leave market (this is “good”)

• 2002: Option 3 phased out
– SVMs must meet full certification requirements; very costly, technically 

difficult , requires expertise and $$$ equipment
– Only 4-5 SVMs had technical + financial resources to remain

• 2006: OBD II goes into effect for LDVs
– Presently, 4 SVMs have certified LDVs (BAF, Baytech, FuelTek, Impco)
– Expecting at two more EPA certs in near future (Focus, Impala/Malibu)



BAF Technologies
• CARB SULEV /EPA ULEV cert for 4.6L 

Ford/Lincoln/Mercury sedans
– Crown Vic, Lincoln Town Car, Mercury Grand Marquis

• EPA/CARB cert for 6.8L E450 cutaway:
– BAF Cal-Comp system

• CARB SULEV/EPA ULEV cert for 5.4L E350 
extended passenger/ cargo van (9600+#)

• EPA/CARB cert for 5.4L F150/250/350 pick-
ups and F-series cab-chassis 



BAF Technologies

Rome New York Fontana, CaliforniaFresno, California

Upfit Locations

Headquarters

Dallas, Texas

• Vehicle sales thru dealers; BAF will work with/assist dealer

• Vehicle service thru BAF, dealer, service shop or customer

• Warranty: 3 years or 36,000 miles on major components (Ford, GM)
(OEM component replacement for failures due to gaseous fuel on a properly 
maintained engine for the period remaining on the OEM warranty)



Baytech Corporation
6.0L GM LDV, MDV Examples (all CARB)

Chevy or GMC 1500/2500 Series

Express/Savana Van

Chevy or GMC 3500 Series

Express/Savana Van

Chevy or GMC 3500/4500 
Series Van Cutaway

Chevy or GMC 2500HD, 
3500 Series Cab & Chassis 

Isuzu NPR

(shown w Tymco 210 sweeper)
Workhorse  Chassis step-van

(<14,000#)

Chevy or GMC 3500/4500 
Series Cab & Chassis

Chevy or GMC 1500, 2500HD 
Series Silverado/Sierra 



Baytech Corporation
6.0L + 8.1L GM HDV Examples

Isuzu NPR HD w 6.0L or 8.1L

GM engine 

Workhorse  Chassis  6.0L or 
8.1L GM engine 

GMC 6500/7500/8500 Series 

with 8.1L GM engine 

GMC 4500/5500 Series 

with 8.1L GM engine 



Baytech Corporation

• Sequential multi-port injection 

• Engine retrofit and fueling 
systems installed by QSRs

•Some GM dealers

•Independent performance shop

• Service provided by installer 
or – in cases where customer 
has skilled M&O staff - Baytech 
trains customer

• Ex: UPS, several utility cos.



FuelTek
• Recently (mid-May 2008) received EPA certification for  5.4L Ford 

F250/350 bi-fuel pick-up trucks and cab-chassis models (no 
dedicated systems yet).

• Installs systems at their corporate facility in Colorado AND is setting 
up QSRs in some markets, including several Ford dealers

IMPCO
• Received EPA certification in January 08 for  6.0L GM bi-fuel system 

for pick-ups, cab-chasses and passenger/cargo vans (no dedicated 
systems yet).

• Still establishing installation/service network to include selected 
QSRs and (possibly) performance motor shop network… more on 
CVEF and NGVAmerica web sites as info becomes available



Emission Solutions Inc.

• 7.6L NG Phoenix (S.I.N.G. engine)
– 175-265 Hp /460-820 ft-lb torque
– .8NOx / .01PM (.2 NOx unit in 

certification; due in 3rd Q 2008)
– Based on International’s 

DT466/MaxxForce DT block used in 
Int’l/Navistar trucks, buses.

• Food/beverage delivery, refuse 
trucks, school buses, utility/public 
works trucks (crew trucks, etc)
– Anheuser Busch, Silver Eagle Dist., 

Manhattan Beer, Sysco Foods
– Tulsa Public Schools
– Smithtown NY, Kansas City



Emission Solutions Inc.
• Engine change-out program 

available on older DT466-equipped 
trucks/buses and new MaxxForce 
DT trucks
– Remanufactured DT466 block with new, 

cryogenically treated parts
– Operational unit is returned ready to roll-

out within 5-7 days 

• Certification of 9.0L NG Phoenix is 
underway – due out  3rd Q, 2008
– 330 Hp / up to 1200 ft-lb torque
– Based on Int’l DT 530/570/MaxxForce10 
– Emissions target (.2 NOx / .01PM)

Out with the OLD…

In with the NEW! 



• 5.9L B Gas Plus
•195-230 Hp; 1.8NOx

•8.9L ISL-G
•250-260-280-300-320 Hp; 0.2 NOX / .01 PM
(Meets 2010 EPA Emissions mandate)

•Primary/sole supplier to OEMs in
•Refuse collection trucks (Crane Carrier, Autocar, 
Condor, Peterbilt)

•Buses, shuttles, trolleys (NABI, New Flyer, Orion, 
Thomas,  Blue Bird, variety of shuttle/trolley upfitters using 
FCC MB55 chassis)

•Sweepers (Elgin, Tymco, Schwarze, Allianz-Johnston)

•Work /Vocational Trucks (Sterling L series; 
Freightliner Custom Chassis MT45/55; Ottawa; Capacity)

Cummins Westport Inc
(See Bill Boyce Presentation for more on Cummins Westport Inc Engines and applications)



Westport Innovations, Inc.

• ISX-G
– Based on Cummins ISX platform

– 15L engine, 400-450 HP

– High-Pressure Direct Injection (HPDI) 
technology: 3% diesel pilot fuel, 97% 
natural gas (LNG)

– CARB certification @ .8NOx

• Kenworth now offering  ISX-G in T800; 
Initial units are being built for Long 
Beach/LA Ports’ fleets (LNG)

• Field test being conducted on 4 
Peterbilt trucks in Wal*Mart fleet

Kenworth T800



Discussion – Q &  A



CNG Station Sizing/Design

Development, Ownership and Operations

Component Costs of CNG



CNG Station Types
• Time-fill

Gas is compressed and dispensed slowly directly to 
vehicles’ onboard storage tank. Lower cost station 
investment. Best for fleets that return to central lot and 
sit idle overnight or for extended periods.

• Fast-fill
Similar to liquid fueling station, same fill rates and 
times. A MUST for public access. Also good for larger 
fleets where fueling turn-around time is short.

• Combo-fill capability
Comprises both time-fill and fast-fill.  Often good for 
fleets that can fuel on time-fill but need occasional “top 
off”



Vehicles connect to time-fill dispensers as they return to the yard.
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A  total fill cycle will usually require 4-6 min / vehicle. Buffers are 
generally used in situations where many large vehicles are fueled in 
rapid succession. Individual applications may differ from this illustration.

Buffer 
Storage

Gas
Dryer

Temperature
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NG Utility 
Main

Compressors

CNG

Buffered Fast-Fill Fueling Station



CNG Fuel Station Options

• Offsite – use existing public access station (either full public 
access or limited public access)
– Development usually driven by anchor fleet and/or the ability to “pool” 

multiple fleets to generate sufficient throughput to warrant investment
– Station may be operated by independent retailer, utility or another fleet

• Onsite - private access only for the fleet operator
– Many existing large fleets (e.g., transit, refuse) or fleets with restricted 

access sites (e.g., federal property such as military bases) still operate 
private-access-only stations.

• Onsite - with public access “outside the fence”
– New trend: public access pump installed at fleet location - located 

adjacent to or “outside the fence” of fleet’s secure fueling area. Takes 
advantage of economies of scale, promotes greater public network



CNG Station Development and
Ownership-Operations Options: #1

• Fleet owns & operates station
– Fleet takes responsibility for building then 

operating their own station

– Some large fleets opt for this but many do not 
have experience nor want responsibility for 
station operations and maintenance

– Applies to most small-to-mid sized fleets that 
do not have offsite options nearby.  Fuel 
throughput does not meet the threshold 
required by independents to create economics 
w/o grants to offset investment cost



CNG Station Development and
Ownership-Operations Options: #2

• Fleet owns/leases station but contracts out 
operations for a fee (e.g. GGE basis)
– Option used by many large fleets that need/desire 

ownership of their own station equipment but want to 
reduce risk, assure best O&M practices, etc

– Contract is often (but not always) awarded to the firm 
that builds station; usually a 5-7yr contract.

– Some fleets that initially Own & Operate their own 
stations decide that they want to delegate to others –
put out RFP for O&M contract

– Decision weighs pros/cons of “leaving $ on table” 
versus potential downtime risks, maintaining parts 
inventories, updated training of techs, etc



CNG Station Development and
Ownership-Operations Options: #3

• Fleet outsources station O/O&M entirely via 
independent fuel provider 
– Fleet serves as anchor for independent operator’s 

station, contracts long term fuel agreement with set 
price(s) and expected throughput for duration.

– One stop shop. All capital investment and O&M risks 
borne by independent fuel provider while fleet 
focuses on core competencies.

– Fleet usually provides low-cost lease for property –
important to making deal work - land is costly!

– Often allows fuel provider option to create pubic 
access as well – sometimes a “royalty” paid back to 
fleet for retail sales from premises



CNG Station Design Considerations

• Station Size and Design Considerations
– Number of vehicles per day
– Fueling pattern of vehicles
– Maximum daily flow
– Maximum hourly flow
– Available back-up fueling, redundancy?
– Metering/Data/Payment needs
– Amount of space available
– Funding available



CNG Station Design/Cost Considerations

• Land purchase or lease cost
– Location:

• Urban/Suburban?  Proximity to major  roads/ 
thoroughfares and competition with other 
commercial businesses for prime locations

• Traffic access?

– Size of property
• Required space for equipment footprint
• Required space for  expected vehicle traffic 

(including # of islands and vehicle entry/exit)
• Setbacks from surrounding property?

– Available utility services
• Gas volumes/pressure and moisture content
• Sufficient electric service
• Upgrades necessary? Cost?



CNG Station Design/Cost Considerations

• Site development, permitting and 
construction cost
– Existing fuel site remediation?
– Roadway/traffic signal improvements?
– Local codes / regulations and permitting 

processes and fees
– Fencing, lighting, signage requirements and 

restrictions
– Construction labor availability and cost;

• Union/non-union?
• Local/regional health of construction industry 

and availability of skilled tradesmen



CNG Station Design/Cost Considerations
• Fueling equipment needs/costs

– Compression:
• Hp and sizing, peak flow rates, inlet gas psi, electric drive 

or gas engine drive, amount of storage, controls

– Natural gas dryers: 
• Projected volume and flow rates, inlet gas pressure and 

moisture content, manual vs automated regeneration

– CNG Storage:

• Is it needed? If so, what is balance between compression 
capacity and storage needs, peak requirements, cascade 
vs buffer, type of storage containers, available space

– Dispensers:
• Number and type to meet expected  vehicle types/counts

– Fuel metering/data capture, payment:
• Is it needed, CCs/pmt cards, training ? video (e.g. in CA)?



Components of CNG Cost

• Gas Bill: $1.445 – 1.585/gge
– Gas Commodity: 124,800Btu/gge (roughly 8gge/Mcf):  $9.00/Mcf = $1.125/gge

Gas is drawn from wells, gathered, “pooled” and cleaned/stripped of impurities and 
“heavy” gases, then transported to “hubs” where it is available on the commodities 
market

– Pipeline transportation to utility’s city gate: ($2.00/Mcf) = $.25/gge
Interstate pipelines transport the gas to local distribution companies (LDC). This 
service includes assigning capacity to the LDC for their needs throughout year, 
making storage capacity available, transporting the gas to the LDC’s “city gate”

– Local gas company service (fee to transport gas to customer meter): $.07-.15
The LDC contracts with the producers/pipelines for their short-term and long-term 
gas, delivery to the gate. They deliver to you (customer) and provide related 
services (planning, purchasing, meter set, customer service, invoicing). 

– State/local gross receipts/use taxes and/or special assessments: $.00-.10
Not related to gas service – another form of taxation, assessed by local or state 
utility commission thru LDC’s bill.  Some states waive gross receipts/sales taxes on 
NGV meters (e.g., Wisconsin).



Components of CNG Cost
• Gas Bill: $1.445 – 1.585

• Gas Commodity: 124,800Btu/gge (roughly 8gge/Mcf):  $9.00/Mcf = $1.125/gge
• Pipeline transportation to utility’s city gate: ($2.00/Mcf) = $.25/gge)
• Local gas company service (fee to transport gas to customer meter): $.07-.15
• State special assessments and local municipal use taxes: $.00-.10

• Electric compression costs (estimated @ 1Kw/gge): $.09 -.15/gge
• Once gas is delivered to the customer’s meter, it has to be compressed.

• In most stations other than some very large ones, electric motors are used.  
Some very large stations use natural gas engine driven compressors (e.g., 
some transit agencies)

• Be sure to factor in both KWH consumption and  KW demand



Components of CNG Cost
• Gas Bill: $1.445 – 1.585

• Gas Commodity: 124,800Btu/gge (roughly 8gge/Mcf):  $9.00/Mcf = $1.125/gge
• Pipeline transportation to utility’s city gate: ($2.00/Mcf) = $.25/gge)
• Local gas company service (fee to transport gas to customer meter): $.07-.15
• State special assessments and local municipal use taxes: $.00-.10

• Electric compression costs (estimated @ 1Kw/gge): $.09 -.15/gge

• Maintenance/Repair/Service fund: $.15-30/gge
• All CNG stations require regular preventative maintenance/service and occasional 

rebuilds of compressors and replacement of other parts.  It is only fair to include 
these costs in a true apples-to-apple comparison to petroleum fuel because these 
maintenance costs are part of the price you pay the retailer or include in your own 
budgets.

• Cost per gge will vary based on total throughput (generally, larger throughput = 
less cost/gge)

• In-house capabilities and/or contracted service



Components of CNG Cost
• Gas Bill: $1.445 – 1.585

• Gas Commodity: 124,800Btu/gge (roughly 8gge/Mcf):  $9.00/Mcf = $1.125/gge
• Pipeline transportation to utility’s city gate: ($2.00/Mcf) = $.25/gge)
• Local gas company service (fee to transport gas to customer meter): $.07-.15
• State special assessments and local municipal use taxes: $.00-.10

• Electric compression costs (estimated @ 1Kw/gge): $.09 -.15/gge
• Maintenance/Repair/Service fund: $.15-30/gge

• Capital amortization of equipment: $.35-.60/gge (simple calc)
• Station cost divided by total gge over life of equipment 
• Depreciation term will affect this cost (10 yrs; 7 yrs; 5 yrs)
• Ex: 80,000 gge/year x 10 yrs = 800,000gge; if station cost is $400K, then $.50/gge
• Utilization factor is important (how much capacity of the station is actually utilized)



Components of CNG Cost
• Gas Bill: $1.445 – 1.585
• Electric compression costs (estimated @ 1Kw/gge): $.09 -.15/gge
• Maintenance/Repair/Service fund: $.15-30/gge
• Capital amortization of equipment: $.35-.60/gge

• State motor fuel excise tax: $.08-30 (varies widely from state to state)
• Often same as petroleum fuels; some states apply lower tax to alt fuels
• WI motor fuels excise tax = $.247
• IL motor fuels excise tax = $.201 (+ .05 for  City of Chicago + .06 for Cook County!)
• IN motor fuels excise tax =$.180

• Federal motor fuels excise tax credit of $.50/gge
– Tax exempt  fuel sales reap full benefit of $.50/gge 
– Taxable fuel sales: Pay  $.183 fed tax, apply  $.50/gge credit; net $.317/gge credit



Components of CNG Cost
• Gas Bill: $1.445 – 1.585
• Electric compression costs (estimated @ 1Kw/gge): $.09 -.15/gge
• Maintenance/Repair/Service fund: $.15-30/gge
• Capital amortization of equipment: $.35-.60/gge
• State motor fuel excise tax: $.08-30 (varies widely from state to state)
• Federal motor fuels excise tax credit of $.50/gge

– Tax exempt  fuel sales reap full benefit of $.50/gge 
– Taxable fuel sales: Pay  $.183 fed tax, apply  $.50/gge credit; net $.317/gge credit

• Tax exempt makes/uses their own fuel: $1.65 – 2.20/gge
• Taxable fuel sales: $2.10 – 2.65 (~$.45 state/fed taxes added to fuel cost)

(This price assumes no grants for equipment, no profit margin, 10-year equipment 
depreciation of capital amortization; your retailer’s price will vary depending on equipment 
investment, depreciation period, margin, other factors including land cost.)



Discussion – Q  &  A



NGV Tax Incentives and Grants



Natural Gas Vehicle Incentives

• Federal Tax Incentives
• Federal Grants:

• DOT Congestion Mitigation &  Air Quality (CMAQ) grant
• DOE State Energy Program (Clean Cities) grants
• EPA  Supplemental Environment Project and DERA 

(“National Clean Diesel Campaign” +  “Clean School Bus 
USA” program grants)

• FTA Clean Fuels Grants for Transit projects

• State Grants and Tax Incentives:
• Work with your Clean Cities Coalitions and EPA Regional 

Collaborative representatives to stay informed
(see Clean Cities and EPA Presentations for more on available IL, IN and WI grants/incentives)



Federal Tax Credits and
How to Take Advantage of Them

• Three-Legged Stool
–Fuel Station Tax Credits (little impact)
–Vehicle Tax Credits (good impact)
–Motor Fuels Excise Tax Credits (most impact)



Fuel Station Tax Credit
IRS Form 8911

• Equal to 30 %  of cost of alt refueling 
equipment placed in service that year, up to
$30,000
– Incentive may be taken on multiple stations per company
– Up to $1,000 for home refueling appliances
– Existing $100,000 tax deduction for refueling property 

repealed

• Credit may be taken by seller if buyer is tax 
exempt entity (in consideration for price 
reduction)

• Credit is effective on equipment placed in 
service after December 31, 2005 and expires 
on December 31, 2009 (legislation extending)



Vehicle Purchase Tax Incentive
IRS Form 8910

• A income tax credit to the buyer of a new, dedicated 
alternative fuel vehicle:
– 50 percent of the incremental cost of the vehicle; 

incremental cost cap based on four GVW ranges
– An additional 30 percent if the vehicle meets 

certain tighter emission standards.
– Tax credit goes may be taken by seller if the buyer 

is a tax-exempt entity
(continued)



• Credits range from $ 2,500 to $ 32,000 depending on vehicle 
weight
– $ 2,500-$ 4,000 for vehicles up to 8,500 lbs. (incremental cost cap : $ 

5K)
– $ 5,000-$ 8,000 for vehicles between 8,501-14,000 lbs. (icc: $10K)
– $ 12,500-$ 20,000 for vehicles between 14,001-26,000 lbs. (icc: $ 25K)
– $ 20,000-$ 32,000 for vehicles over 26,000 lbs. (icc: $ 40K)

• Credit is effective for vehicles placed in service after December 
31, 2005 and currently set to expire on 12-31-10.  Extensions 
of this credit are in various bills currently under consideration 
by Congress.

• “Conversions” qualify, if retrofit/re-power was done after 
12/31/05

Vehicle Purchase Tax Incentive



Motor Fuels Excise Tax Credit

• The Volumetric Excise Tax Credit for Alternative Fuels (VEETC) 
– JOBS Act of 2004 created VEETC for ethanol and biodiesel
– SAFETEA-LU (“Transportation”) Act of 2005 made CNG, LNG, 

LPG, and hydrogen eligible when those fuels are used in on-road 
vehicles (and some off-road vehicles, such as forklifts)

• A 50 cent motor fuels excise tax credit is paid to the seller:
– Per GGE of CNG or per liquid gallon of LNG

• The credit is applied/paid to eligible recipients without regard to 
the amount of excise tax paid, if any (including tax exempts)

(continued)



• Provision also bumps up excise tax rate on CNG and LNG. 
– CNG excise tax increases from $.0607/GGE to $.183/GGE
– LNG excise tax increases from $.119/LNG gal to $.243/LNG gal

• Credit began October 1, 2006,  Expires on 9-30-09 but 
legislation is expected to extend sunset date

• Tax credit may be taken as excise tax credit, income tax credit, 
or direct payment, depending on circumstances

(continued)

Motor Fuels Excise Tax Credit



How to Apply For Motor Fuels Excise Tax Credit

• All entities that want to recover credit must complete IRS Form 
637, “Application for Registration” (mark “AL” - alternative fueler)

• If you have taxable sales, quarterly (or more often if excise tax 
liability exceeds $2500), file IRS Form 720, “Quarterly Federal 
Excise Tax Return.” Apply credit toward excise tax owed and 
[NEW!] show net credit on same form (Schedule C) for refund 
check!
– IRS 720 report of tax and credit must be done within 30 days of end of Q 

in which transactions occurred. Otherwise, file amended 720 X.

• If you have no taxable sales, then file IRS 8849 and related 
Schedule 3 to recover $.50/GGE refund
– IRS 8849 claim must be filed within end of Q following Q in which the 

credit was earned. Otherwise, file IRS form 4136 at end of year.



Natural Gas Vehicle Incentives

• Federal Grants:
• DOT Congestion Mitigation &  Air Quality (CMAQ) grant

• Fed provides funds to state DOTs to allocate through local/regional 
Metro Planning Organizations (MPOs), e.g. Council of Governments, 
Regional Planning Authority.

• Funds available for areas in “Non-Attainment” or “Maintenance” with 
NAAQS.

• Funds may be used for up to 100% of project (vehicles, station, etc)
• State DOT or local/regional MPO may have further restrictions



Natural Gas Vehicle Incentives

• Federal Grants:
• DOE State Energy Program (Clean Cities) grants

• DOE provides funds via State Energy Offices for Clean Cities-eligible 
projects based on proposals submitted by recogni z ed Clean Cities 
Coalitions.

• Funds may be used toward purchase of alt fuel vehicles, alt fuel 
station equipment, anti-idling equipment, AFV educational outreach 
programs, etc. (OEM and retrofit NGV projects qualify)

• Co-funding/matches are strongly encouraged to leverage CC funds
• More info from your CCCs



Natural Gas Vehicle Incentives

• Federal Grants:
• EPA Supplemental Environmental Projects (SEP) grants

• Often referred to as “penalty fund” grants. Environmental polluter is 
given opportunity to partner with local NGO to “invest/support” 
environmental improvement project instead of paying fine.  Ex: power 
plant partners with regional school district to pay for CNG buses and 
DPF retrofits. “Its like force-feeding a carrot, rather than using a stick”

• No formal solicitations – each SEP is unique
• Work with regional EPA office to learn more about potential 

opportunities within your area



Natural Gas Vehicle Incentives

• Federal Grants:
• Diesel Emission Reduction Act (DERA) program grants

• In Energy Policy Act of 2005, Congress rolled up different diesel 
emissions reduction grant programs – including Clean School Bus USA 
-- into one broad program. Finally got new budget for FY-08;  EPA has 
issued guidance as to allocation $~49 million between programs

• While guidance is a bit confusing because of lack of standardization of 
terms (contact EPA office for clarification of your potential project), 
guidance says funding may be used for Engine Retrofits (dpfs, etc), 
Idle Reduction Technologies, Cleaner Fuel Use, Engine Repowers 
(including natural gas), Engine Upgrades (including natural gas 
conversion systems), Vehicle and Equipment Replacements (including 
natural gas replacement for diesel):

• School Buses have extra bonus program: 2010-compliant engine-
powered school buses qualify for 50% instead of standard 25% (only 
CNG can meet this criterion)



Review of Applicable
Federal and State Grant Programs,

State Tax Incentive Programs 
For Tri-State (IN, IL. WI)  Area



Discussion – Q &  A



Presenting Sponsors



Platinum Sponsor

Gold Sponsors



Silver Sponsors



Lunch

Lunch Presentation

Tony Lindsey – Gas Technology Institute

Shuttles Depart for Tour of 
GTI Fueling Station and Conversion Facilities 

at 1:00pm

GTI Tour 1:15- 2:10, Shuttles Depart GTI at 2:15



Calculating NGV Simple Payback
and

Life-Cycle Cost Savings



Cargo van for courier/contractor

• GVWR: 9300-9600 lbs.

– Ford E-350 cargo van
– Chevy/GMC 3500 cargo 

• MPG: 10/12  City/Hwy, 33K miles/year
• Fuel Use: 9-12 gge/day; 3000-3400gge/yr 
• CNG Premium: $15,500

(before fed tax credit)

• Fed Tax Credit: $ 8000 ( > 8500 #  ,  < 14000 # )
• Simple Payback: 1.65 - 1.9 years

(based on  $ 1.50/gge savings  at retail station : $  2.50/gge ( $  4.00 
gas)

• Life-cycle cost advantage: $ 13,250 - 14,000
(depending on use and mpd, cost differential)



Passenger van for Limo

• GVWR: 9300-9600 lbs.

– Ford E-350 passenger van
– Chevy/GMC 3500 passenger van 

• MPG: 10/12  City/Hwy, 50K miles/year
• Fuel Use: 9-12 gge/day; 4100-4500gge/yr 
• CNG Premium: $15,500

(before fed tax credit)

• Fed Tax Credit: $ 8000 ( > 8500 # , < 14000 # )
• Simple Payback: 1.2 -1.4 years

(based on  $  1.50/gge savings at retail station: $  2.50/gge ($ 4.00 
gas)

• Life-cycle cost advantage: $19,000 - 21,500
(depending on use and mpd, cost differential)



Step Van
• Sample Applications

– Pkg. Svc, Bakery/Snack Food, Linen

• GVW-14,000++ lbs.
– Workhorse HD chassis w 8.1L gasoline-derivative

• MPG: 4.0 – 6.5, 75-90mpd x6 days/wk, 26K/year
• Fuel Use: 13-19gge/day; 4050-5800gge/yr 
• CNG Premium: $30,000 (before fed tax credit)

• Fed Tax Credit: $20,000
• Simple Payback: 1.1 - 1.5 years

(based on 1.50 savings/gge at retail station : $ 2.50 ( $ 4.00 gas)

• Simple Payback:  0.8 - 1.3 years 
(based on  $ 1.85  savings/gge  at O &  O station: $ 2.15 (4.00 gas)

• Life-cycle cost savings: $ 50-60,000+ !!!



Utility Crew Cab/Work Truck
Beverage Delivery Truck

• GVW – 26,000+
• Int’l 4000 Series, Sterling L, GMC 7500/8500  

• MPG: 3.5 – 4.75 (depending on application)

• Fuel Use: 14-25 dge/day; 5000-6800 dge/yr 
• CNG Premium: $53,000 (before fed tax credit)

• Fed Tax Credit: $ 32,000
• Simple Payback:  1.6 - 2.2 years 

(based on  $ 2.20 /dge savings for retail: $  2.75/dge ;  $ 4.95 diesel)

• Simple Payback:  1.4 – 1.9 years
(based on 2.55/dge savings for O &  O station:  $ 2.40 dge; ;  $ 4.95 
diesel)

• Life-cycle cost savings: >  $  60,000-70,000+!!!



Refuse Truck
• GVW - 26,000+ lbs.

– Int’l  w DT466; Sterling L Series, Crane Carrier LET, 
Autocar X peditor, Peterbilt LCF 320 , ALF – Condor (all 
with CWI ISL-G engine

• MPG: 2.5 – 3.0 (lots of idle and PTO time)
• Fuel Use: 35-40gge/day; 8500-10,000dge/yr 
• CNG Premium: $55,000 (before fed tax credit)

• Fed Tax Credit: $32,000
• Simple Payback: 1.4 years 

(based on  $ 2.20 savings /dge at retail: $ 2.75 /dge ( $  4.95 diesel)

• Life-cycle cost savings: $  80,000+
• (based on 8-year life)

Just a 3.2 year payback if no tax credit available



Thanks For Your Time and Interest!

Questions?

Discussion



For more information please contact:

Stephe Yborra

Director of Marketing & Communications
NGVAmerica

400 N. Capitol Street, NW - Suite 450
Washington, DC 20001

Director of Market Analysis, Education and Communications
Clean Vehicle Education Foundation

6011 Fords Lake Court
Acworth, GA 30101

syborra@ngvamerica.org / syborra@cleanvehicle.org
(301) 829-2520


