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NATURAL GAS - TRANSPORTATION  

FUEL OF THE FUTURE? 
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KEY MESSAGES 

• Clean Opportunities exist for Marine, Rail, Heavy 

Duty Long Haul Trucks and Light Duty NGVs  

• Natural Gas Delivered Cost will determine the 

extent of transportation market opportunities 

• A major selling point is that the cost of LNG can 

be <$2.50/DGe* including taxes 

• Natural gas has less carbon, so less CO2, but 

Methane (CH4) does have a significant GWP  

(so leaks do matter) 

• Natural Gas can be CNG, LNG, … Or? 

2 *DGe = Distillate Gallon Equivalent, ~129,000 btu/gallon 
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FUEL COST MATTERS TO HIGH CONSUMPTION USERS 

http://www.cleanskies.org/wp-content/uploads/2012/04/Marine_Vessels_Final_forweb.pdf 
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OWNER/OPERATOR/REGULATOR METRICS 

• Fuel Suitability – Support operational mission? 

• Range – Fuel space and weight considerations 

• Infrastructure – Is fuel widely available? 

• Safety – Any significant new safety issues? 

• Capital Cost – Can higher Capex be recovered? 

• Fuel Cost – Will Opex savings support ROI? 

• Criteria Pollutants – Clean? Tier 4? 

• EPACT – Domestic Fuel? 

• LCFS/RFS – Low Carbon Intensity? Renewable? 

• Energy Efficiency – Improved Fuel Economy? 

 
4 
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DO WE HAVE LNG MARINE ENGINES? YES 

CRRMN158.CPG, 2012 Tier 3 CoC issued 8/14/12 

http://www.rolls-royce.com/marine/news/2012/120904_epa_approval.jsp 
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LIQUEFIED NATURAL GAS (PIPELINE CONNECTED) 

6 
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LNG TRUCK NATURAL GAS (TRUCK CONNECTED) 

7 http://www.cleanenergyfuels.com/buildingamerica.html 
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LNG COST EIA AEO APRIL 2012 EARLY RELEASE 

8 ~$1.00/therm x 1.29 DGE + $0.55 tax = $1.84 DGe + Delivery 
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NATURAL GAS COMMODITY VS DELIVERED PRODUCT 
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• Limited market data 

exists for LNG because 

consumption is low and 

there is no spot market  

• Low U.S. LNG export 

capacity means world 

prices are not currently a 

US price driver 

 

• Shale gas extraction has dramatically reduced natural gas price 

volatility and shifted the long-term price trend 

• LNG prices are however driven by commodity price plus potentially 

significant processing and transport costs for new infrastructure 

 

To be conservative ~$1.51/therm x 1.29 DGE + $0.55 tax = $2.50 DGe  
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LNG, GOOD ROI = HIGH CONSUMPTION 

10 
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CLEAN CRITERIA POLLUTANT STANDARDS 

11 http://www.cleanskies.org/wp-content/uploads/2012/04/Marine_Vessels_Final_forweb.pdf 
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NORTH AMERICAN ECA IS SO2 AND NOX 

Image Provided by DNV 
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LEAKS MATTER, BUT MOSTLY UPSTREAM, WILL IMPROVE 

13 
MJB&A for CATF, 22feb12, 2012 GREET high est. 
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COMPRESSED NATURAL GAS (CNG) 

• Gas at ambient temperature and pressure 

• Similar: Compressed Hydrogen 

• Stored as compressed Gas @ 3,000/3,600 psi 

• ~$2.28/DGe 

• ~5% energy loss for compression 

• Sold as Therm (100,000 btu), DGe (129,000 btu) 

• Need 6x as much space as distillate (range issues) 

• Low Capex Vehicle, Medium Capex Infrastructure 

• Must refuel more often (high leakage) 

• Vehicle leaks are low (sealed pressure cylinders) 

• Vehicle exhaust leaks low (catalyst) 

 
 

 

 

 

 

 

14 
*Prices include $0.55 tax which is not applicable to non-road marine 
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LIQUEFIED NATURAL GAS (LNG) 

• Gas at ambient temperature and pressure 

• Similar: Liquefied Hydrogen, Alt: LPG, DME (low P) 

• Stored as cryogenic Liquid @ -160C  

• ~$2.50/DGe (current estimate) 

• ~20% energy loss for liquefaction 

• Sold as Gallon (75,000 btu) 

• Need 2x as much space as distillate (same weight) 

• Medium Capex Vehicle, Medium Capex Infrastructure 

• Refuel less often (low leakage) 

• Vehicle leaks are medium (only modest pressure) 

• Vehicle exhaust leaks low (catalyst) 

15 
*Prices include $0.55 tax which is not applicable to non-road marine 
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NATURAL GAS DERIVED LIQUID (NOT NGLS) 

• Liquid at ambient temperature and pressure 

• Methanol, Ethanol (OHs),FT Diesel, MTG (drop in) 

• Stored as a Liquid 

• ~$2.50/DGe* (for Methanol), Others More $ 

• ~30% energy loss for syngas conversion 

• Sold as Gallon (55,000 btu for Methanol) 

• Need 2.2x as much space as distillate (2x weight) 

• Low Capex Vehicle, Low Capex Infrastructure 

• Refuel leaks are low (vapor recovery) 

• Vehicle leaks are low(vapor recovery) 

• Vehicle exhaust leaks low (catalyst) 

16 
*Prices include $0.55 tax which is not applicable to non-road marine 
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NATURAL GAS AND BIOMASS CAN BE ANYTHING… 

L. Bromberg, W.K. Cheng, Sloan Automotive Lab, MIT, 28nov12 

Less Efficient, Lower Yields  <------------------------------------------------------------------- >More Efficient, Higher Yields 
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18 T. Balon, MJ Bradley & Associates LLC, Internal analysis, dark-better 

ANALYSIS MATRIX, 2012, 2025, 2050 
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M.J. BRADLEY & ASSOCIATES LLC 

Concord, MA 

Headquarters 

47 Junction Square Drive 

Concord, Massachusetts 

United States 

Tel: 978 369 5533 

Fax: 978 369 7712 

www.mjbradley.com 

  

Manchester, NH 

 

1000 Elm Street, 2nd Floor 

Manchester, New Hampshire 

United States 

Tel: 603 647 5746 

Fax: 603 647 0929 

  

Washington, DC 

 

325 7th Street NW, Suite 225 

Washington, DC 

United States 

Tel: Phone 202 525 5770 

Fax: 202 525 5774 

 

  

tbalon@mjbradley.com 


