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Presentation Overview 
 Natural gas supplies 

 Natural gas 
vehicles/engines 

 Infrastructure/station 
availability and resources 



US natural gas 
(NG) reserves have 
grown dramatically 
in the past decade 
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Wet gas 

Nearly doubling 
estimated 
technically 
recoverable 
resources 



NG price has stabilized as new sources come on line 
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Shale/tight 
sands offset 
declines in 
conventional 
supplies 

Source: U.S. Energy Information Administration 



CNG costs ~$1.50/gal equivalent less than 
diesel nationally; ~$2 less in Mountain West 

 

5 Source: Clean Cities: Alternative Fuel Price Report, Jan. 2011. 
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In addition to fossil NG, renewable natural gas 
(RNG) can be produced from  

 Landfills (LFG)  
 Organic matter 

from plants or 
animals 

 Wastewater  
 Food waste 

 



RNG sources are plentiful & largely untapped 
 Large sources of organic waste 

– Landfills with ≥ 2.5 million m3 waste-in-place & LFG collection systems 
– Dairy farms with ≥ 500 head; swine farms with ≥ 2000 head 
– Wastewater treatment (WWT) plants serving ≥ 50,000 people ( ≥ 5 MMGPD inflow) 
– Food services, food processors and other industrial sources 

 Vast majority of operational projects produce electricity  
 Half of candidate large landfills recover LFG, ~2% of dairy/swine farms and 

~10% of large WWT plants recover gas; little data on other wastes 

Candidate  
Sites 
 510 Electricity 
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Candidate   
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Electricity or 
direct use 

 140 

RNG  
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Large Landfills 
~1040 

Livestock Operations 
~7000 

WWT Plants  
~1100 

Food Scraps 
??? 



EPA/CARB 2010-certified engines 
are increasingly available* 
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Manufacturer Displacement 
(model) 

Engine Type 
(hp) 

Application 

Cummins-Westport  8.9 L  
(ISL G) 

SI Stoichiometric/high 
EGR w/3-way catalyst 

(250-320) 

Refuse truck 
Transit/school 
Street sweeper 
Yard hostler 

Doosan Infracore 
America 

11 L 
(GX 12-S) 

SI Lean burn with SCR 
(285) 

Refuse truck 
Transit bus 

Emission Solutions 7.6 L  
(Phoenix NG) 

SI Stoichiometric 
(176-275)  

School/shuttle 
Work truck 

Westport 
Innovations 

15 L (GX) 
(95% LNG/5%LSD)  

HPDI Pilot Ignition  
(400-450) 

Work truck 
Line-haul truck 

*Certified conversions are also available through Baytech, and BAF Technologies.  

   Navistar and Clean Air Power plan to modify MaxxForce 13 engines for line-haul dual-fuel applications. 

   Source: Rood-Werpy et al., Natural Gas Vehicles: Barriers, Status and Opportunities, ANL/ESD/10-4, August 2010. 



NG Information Resources are available on 
DOE/Clean Cities-Sponsored Web Sites 

Clean Cities  

AFDC 

FuelEconomy.gov 



Especially the Alternative Fuels and Advanced 
Vehicles Data Center (AFDC) 

Access all of the tools and information at http://www.afdc.energy.gov/afdc/info_resources.html 

http://www.afdc.energy.gov/stations/m/
http://www.afdc.energy.gov/afdc/locator/stations/
http://www.afdc.energy.gov/afdc/fuels/stations_counts.html
http://www.afdc.energy.gov/afdc/states/
http://www.afdc.energy.gov/afdc/incentives_laws.html
http://rpm.nrel.gov/transatlas/launch/
http://www.afdc.energy.gov/afdc/fleets/fleet_experiences.html
http://www.afdc.energy.gov/cleancities/progs/coalition_locations.php
http://www.afdc.energy.gov/afdc/related_links.html
http://www.afdc.energy.gov/afdc/progs/pubs.php
http://www.transportation.anl.gov/modeling_simulation/GREET/footprint_calculator.html
http://www.afdc.energy.gov/afdc/vehicles/natural_gas_calculator.html
http://www.afdc.energy.gov/afdc/vehicles/search/heavy/


Which provides an NG station locator for 
user-specified locations 
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Recovery Act funding is putting ~370 new 
alternative fuel stations into operation 

More than 2,000 alternative fuel refueling or charging stations will be installed or upgraded  

1,564 electric charging stations, 122 CNG stations and 9 LNG/LCNG stations 
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NG, RNG and RNG blends have significant 
GHG reductions relative to gasoline  

 Results shown are WTW for light trucks averaging 17.3 mpge 
 Dotted lines separate gasoline/ethanol, natural gas, diesel  and H2 fuels 
 Percent reductions are relative to a gasoline reference pathway 

Source: Argonne National Laboratory, GREET model 



Thank you 

 
mmintz@anl.gov 
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