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Background: 
 
B.S. from The Ohio State University in Natural Resource, 
Environmental Sciences 
 
20 years general business including transportation, 
switched careers to align with degree 
 
4 years with US DOE, Clean Cities program working with 
all alternative fuels; Biodiesel, CNG, Ethanol, EV, Propane 
 
4 years with Ariel working exclusively on CNG as a 
transportation fuel  
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Over a decade of experience in transportation and alternative fuels.  
 
Last 8 years focused on fleet and station adoption of alternative fuels, 
educating fleet operators and owners on alternative fuel technology and 
viable adoption processes. 
 



At the end of the day ………. 
 
 
    ………. If it doesn’t make cents,  
 
    
     ………. it doesn’t make sense!  
 



CNG Overview 
 
Why is it here to stay? 
 
Why is it important? 





















Ohio production  
of shale gas is very  
cost competitive.  
 
This increases the stability  
of the retail price of natural 
gas as a motor fuel making 
it more price stable than 
gasoline or diesel 
 



Why is CNG more price 
stable than traditional 
liquid fuels? 
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So
ur

ce
:  

U
.S

. E
ne

rg
y 

In
fo

rm
at

io
n 

A
dm

in
is

tr
at

io
n 

http://playbook.aga.org/


So the fuel, Ohio shale natural gas, is here to stay for a long time. 
 
It is not going away anytime soon! 



Shale gas is here to stay. CNG is here to stay.  
 
Why is this important geopolitically? 



Energy security, stopping money from flowing out of 
our country, ripple affect within our producing regions. 



Study - economic impact: 



•Every million dollars of oil and gas extracted produces $66,000 in wage income, $61,000 in royalty 
payments, and 0.78 jobs within the county.  
 
 

•Outside the immediate county but within the region, the economic impacts are over three times 
larger. Within 100 miles of the new production, one million dollars generates $243,000 in wages, 
$117,000 in royalties, and 2.49 jobs.  
 
 

•Over a third of the fracking revenue stays within the regional economy.  
 

•Our results suggest new oil and gas extraction led to an increase in aggregate US employment of 
725,000 and a 0.5 percent decrease in the unemployment rate during the Great Recession



But what happens when our money doesn’t stay home? 



And what happens to the money leaving our country? Indoor ski resort 
in Dubai … or worse …  



How many more snowflakes do you want to buy? 
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So we understand CNG important and here to stay, 
…. Now what?  





Public CNG 
stations in USA 



Public CNG 
stations in Ohio 



Public & Private 
CNG stations in 
Ohio 



Some CNG users/providers in Ohio: 
 
 
 

 
 
 



Or you can build your own: 
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Besides securing fuel supply, one needs to 
evaluate your fleet need.  
 
First, confirm which is a better fit, CNG or LNG 





http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPSLyoaOickCFQXtJgodWCkNiQ&url=http://www.forbes.com/companies/loves-travel-stops-country-stores/&bvm=bv.107406026,d.eWE&psig=AFQjCNGh0mS3uisU6885xvrl_eOFZnuXlA&ust=1447356706307516




Love’s runs side by 
side 18 month CNG vs 
LNG comparison 



Case Study Excerpt from: 
 
 
 
 
 
Exclusive Ariel CNG User 
 
 





Why does  
 
 
 
 
 
Care? 
 
 







Marysville, Ohio  
CNG station – Public/Private 
 
Honda uses CNG for own 
vehicles. It’s vendors 
eventually will be required 
to use CNG as Honda 
campus will be diesel free! 



Why does Honda care? 
 

 







So, as shown with                         and                             …  
 
CNG has emerged as the fuel of choice for OTR and most 
off road applications. 



LNG does seem to be a better fit for: 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCP231-W68sgCFQhiJgodYcMF5g&url=http://www.lngworldnews.com/veka-group-deen-shipping-reveal-inland-lng-carrier-ship-design-the-netherlands/&psig=AFQjCNFkR7nHVTz1A0t9m-esJjAX8FzWmA&ust=1446578420152286
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMaLke668sgCFUIzJgod7yEKNg&url=http://www.lngworldnews.com/low-gas-demand-sees-lng-tankers-parked-around-singapore/&psig=AFQjCNFkR7nHVTz1A0t9m-esJjAX8FzWmA&ust=1446578420152286


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCL33hL258sgCFcZGJgodELsGKQ&url=http://www.wearethepractitioners.com/library/the-practitioner/2014/02/24/natural-gas-trains&psig=AFQjCNHOHoipOs2UMZS1segr5sLsaux4gg&ust=1446578052483808




So what is the practical different between CNG and 
LNG for OTR logistics? 
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Cryogenic – 
Ever freeze 
a flower in 
liquid 
nitrogen? 



Boil-off ~ 
kind of like 
this …. But 
starting at  
-258 
degrees 
Fahrenheit  
 
So even if you froze 
your tanks to Zero 
degrees… 



So for OTR or Off 
Road, CNG has been 
chosen nearly 90%+ 
of the time over LNG 
(especially now as diesel is 
the same cost as or less 
than LNG). 
 
 



So, once you’ve secured your fuel supply and 
you’ve identified CNG is a better fit …. 
 



Evaluating your specific fleet need and vehicle 
availability.  
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But where do 
you start? 



When evaluating your own 
fleet, start with vehicles that 
use the most fuel.  
 
Gallons consumed is your 
most important data. Miles 
traveled or hours run are 
less important.  
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The more gallons 
consumed the more 
your fleet will save.  
 
Miles or hours are 
indicators but actual 
fuel consumption is 
your best data point. 
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This represents 
your savings. 
 
Total gallons 
consumed X 
dollars per 
gallon saved!  



Monday, 
November 9th  
In Ohio 



Transportation Topics has the national average price of diesel at $2.48 



For OTR 
Vehicles  
 ~ based on 3350 
gallons/yr 
consumption 



For OTR 
Vehicles  
 ~ based on 
17,000 gallons/yr 
consumption 



Fleet managers/owners – here’s your low hanging fruit: 
 
Look at your top third consuming pieces of equipment 
and see if there is a CNG offering!  
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If there is a CNG offering, then its simply a math equation, 
gallons used multiplied by savings per gallon.  
 
How much do you save a year versus how much does it cost to 
purchase? 
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This is why using someone else’s CNG station can make so 
much sense if you are wanting to deploy only a handful of 
natural gas vehicles (NGV’s), eliminated station cost in your 
ROI calculation.  
 
 



City of 
Dublin 

Marengo 
Obetz 

Lodi 



Public & Private 
CNG stations in 
Ohio 



Evaluating if CNG is right for your fleet: 
 
Opportunity cost (how much to buy and use CNG) 
 
Opportunity return (how long until I get my money  
back and am saving/making money) 
 
ROI = Opportunity Return – Opportunity cost 
 
Start with using others fueling stations, using your 
highest fuel consuming vehicles 
 
 
 
 



Now lets look 
at CNG 
vehicles. 
 
 



 Light Duty CNG 

 Medium to Heavy Duty CNG 

 Heavy Duty On Road CNG  





Some off 
road 
examples. 
 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLCTlJnp5cgCFUI5PgodxwEB-A&url=http://www.fleetsandfuels.com/fuels/lng/2012/09/caterpillar-embraces-natural-gas/&psig=AFQjCNECxjuVsqXD8TknjyUmZ_jFcryNWw&ust=1446144090450789
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJ_cqeDe5cgCFUnJPgodGf8Jrg&url=http://gas2.org/2014/08/27/kenworth-adds-cng-option-t880-trucks/&psig=AFQjCNEuT05GPqnna8A_MmgHFvU1wyVsqA&ust=1446141249275885


Dedicated - only runs on one fuel. In this context CNG.   
  
 
Bi Fuel – runs on two fuels at different times. In this context gasoline is the base fuel. The 
vehicle starts up on either gasoline or CNG depending on the technology. Runs on CNG 
and when it runs out switches over automatically or manual back to gasoline. 
 
 
Dual Fuel – run on two fuels at the SAME time. Typically Diesel engine that is fogged with 
CNG either generically in air intake or directly into cylinder. When CNG runs out, vehicle 
runs as dedicated diesel engine.     

Range Anxiety, a thing of the past!  



Dedicated     Bi Fuel 
 
 
 
 
 
    



Dedicated/Bi Fuel     Bi Fuel 
 
 
 
 
 
    



Dedicated     Bi Fuel 
 
 
 
 
 
    



Dedicated     Bi Fuel 
 
 
 
 
 
    



Dedicated    Dual Fuel 
 
 
 
 
 
    



What about off road vehicles? 



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCO--8p7f5cgCFcM4PgodKLMDTg&url=http://www.recyclingproductnews.com/company/585/freightliner-trucks&psig=AFQjCNGlvIJtPHTmxM8uUe6BdHnz9O5SyQ&ust=1446141534916961


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNTZ1Mzp5cgCFYV6PgodG8AJ2g&url=http://www.fuelspace.org/blog/2014/10/2/ngv-industry-2014&psig=AFQjCNECxjuVsqXD8TknjyUmZ_jFcryNWw&ust=1446144090450789


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJ_cqeDe5cgCFUnJPgodGf8Jrg&url=http://gas2.org/2014/08/27/kenworth-adds-cng-option-t880-trucks/&psig=AFQjCNEuT05GPqnna8A_MmgHFvU1wyVsqA&ust=1446141249275885


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCP2K15Le5cgCFcJpPgodZj4LQQ&url=http://www.worktruckonline.com/channel/fuel-management/news/story/2014/07/fleet-of-cng-dump-trucks-ready-for-service.aspx&psig=AFQjCNEuT05GPqnna8A_MmgHFvU1wyVsqA&ust=1446141249275885


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJniioDq5cgCFct0Pgod1msOdQ&url=http://www.fleetsandfuels.com/fuels/cng/2015/04/ups-1400-cng-trucks-15-stations/&psig=AFQjCNFQD_RiC6Slnob9o4gbwTHu729-UA&ust=1446143930219690






What about incremental cost? 

$5,000 

$10,000 

$50,000 

$100,000 
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Let’s get sidetracked!  



Honda Example Funding 



www.epa.ohio.gov/oeef/En
vironmentalEducation.asp
x#131364255-whats-new 
 
 
 
Google search “Ohio EPA” 
and “DERG”  
 

http://www.epa.ohio.gov/oeef/EnvironmentalEducation.aspx
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http://www.epa.ohio.gov/oeef/EnvironmentalEducation.aspx


Honda Example 
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So, you’ve hear about                          and  
 
….. And now ….. Smith Dairy. 
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~ 1 million gallons of 
diesel consumed a year 
 
Goal is to be diesel free 
saving $1.50/gallon 
 
Can your company 
used $1,500,000 
savings per year? 
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