Natural Gas for East Tennessee Automobiles?
By Jonathan Overly


Natural gas.  The renewable fuel.

That’s not the way most people think of natural gas, since the majority of natural gas that used nationally and internationally—whether it’s for electric power generation, heating or transportation—isn’t the renewable kind, but the fossil fuel kind.  But it can be recovered from landfill gas as methane (which constitutes about 90% of natural gas).  That presents an opportunity to capture and use what would otherwise be lost energy.  And some are seeing this opportunity and taking it.

In Tennessee, TVA’s Green Power Switch program utilizes methane gas in Memphis to produce electricity (four megawatts, to be exact).  This is just one way that’s been found to utilize wastes that were previously disposed, or in this case, most likely burnt off.  Yes, in many cases, we Americans still take such off gasses and literally burn it for now producible good, so that it is not a hazard to those that work around it.  This is one way to start turning wastes into usable products.

Another example of such action is the state of New York.  After doing their homework by looking at the particulars of the main alternative fuels, the state of New York selected natural gas as their alternative fuel of choice for their state fleet.  Part of that decision making involved realizing the amount of natural gas they could produce from their landfills and turning that into road fuel.  Since their decision in 1999, the state has invested a significant amount of money into moving their state fleet toward greater natural gas use.  Here’s some statistics from their effort:
· There are now over 1,400 state-owned AFVs (alternative fuel vehicles) and over 50 commercial compressed natural gas (CNG) stations in operation in the state.1
· Executive Order 111 requires that New York state agencies must purchase 100% of their light-duty vehicles as AFVs by 2010.2
· The mass transit systems in New York have a combined total of 2,300 AFVs planned through 2004.3
· NYSERDA, the New York State Energy Research and Development Authority, is using approximately $6 million of federal Congestion Mitigation and Air Quality Program (CMAQ) funds to support the introduction of natural gas, electric and hybrid-electric vehicles in New York City, including heavy-duty trucks, delivery vehicles and taxis.
· Through their Clean Cities program in New York City, the city already has over 200 CNG taxis.


The main reasons natural gas was selected as the fuel of choice for New York appear to be 1) the access the state has to the natural gas, 2) the potential to harvest a substantial amount through landfill gas capture, and 3) the cleanliness of the fuel (arguably the cleanest of the alternative fuels).  New York is the fourth largest user of natural gas in the U.S. and is the second largest point of entry for imported natural gas.  New York is the third most populous state in the U.S. and landfills abound to serve them, like Fresh Kills, the largest landfill on the planet, which is close to complete closure (meaning it could be tapped for gas capture).  Certainly last but not least, the fuel-cycle vehicle emission reductions of natural gas, which includes extraction, processing, transportation and use, are significant (see the table).

	Fuel Cycle Natural Gas Emissions as Compared to Gasoline

(equivalent unit is distance – from GREET)

	Pollutant 
	% reduction

	Total greenhouse gases
	-15.0%

	Volatile organic compounds
	-83.0%

	Carbon monoxide
	-20.3%

	Nitrogen oxides
	-8.7%

	Sulfur dioxide
	-88.5%



Within the transportation sector, CNG is the most common way natural gas is consumed, although liquefied natural gas (LNG) is used in some vehicles.  [CNG is natural gas compressed to between 3,000-5,000 psi (most commonly 3,600 psi), while LNG is natural gas cooled to minus 260ºF at atmospheric pressure, at which point it condenses into a liquid.]  Internationally, CNG has been in use as a transportation fuel since Italy began using it during World War II.  The conditions during the war made Italy look to domestic resources for fuels, which for them at the time was natural gas.  In the ensuing years, countries like Argentina, Pakistan, Brazil, the U.S., Venezuela, Egypt, China, South Korea and the Ukraine have all ramped up their use of natural gas as a transportation fuel.  In some countries like Argentina and India, use of CNG is really growing.  Argentina has made big strides towards its use due to their realization that they had much more domestic quantities of natural gas than petroleum.  India has made moves toward natural gas due to the increasing pollution levels there, and the fact that natural gas was the cleanest choice.

In the U.S., CNG vehicles had their start in California around 1970 with natural gas companies selling conversion kits for gasoline-powered vehicles.  It was in the early to mid-1980s that the market for natural gas vehicles (NGVs) began to grow as fleets other than natural gas providers began using the fuel (mostly in bi-fuel configurations).  The Energy Information Administration Web site (www.eia.doe.gov) shows that there were about 120,000 CNG vehicles in use in the U.S. in 2002, and estimates that the number will be around 140,000 for 2004.  Some of the major users of NGVs are city busing systems, like Los Angeles, New York and Dallas.

In East Tennessee, a couple of fleets currently use natural gas as a transportation fuel.  That includes Knoxville Utilities Board, which has a fleet of about 70 dedicated and bi-fuel CNG vehicles.  (Dedicated NGVs run on CNG alone while the bi-fuels have two tanks, one for CNG and one for gasoline, and can switch back and forth.  The reason for bi-fuel is that a vehicle that needs to travel out of a service area where CNG is provided can do that when necessary.)  Additionally, two smaller CNG fleets are the cities of Sevierville and Gatlinburg.  Sevierville has two CNG trucks (both F-150s) and Gatlinburg has three Crown Victoria police cruisers that run on CNG.  Both of these fleets have been added within the last two years while KUB’s fleet has been running on CNG for roughly 10 years.

There are several other things that are important to know about the use of natural gas as a transportation fuel.  First, for the entire U.S., if the use of natural gas as a transportation fuel were to increase 100 fold, it would total to only about 8% of the total amount of natural gas consumed nationally—the current consumption of natural gas for transportation fuel is only 0.08%.  Most natural gas in the U.S. is consumed by industry to produce heat, electricity or as a chemical feedstock, with secondary and tertiary consumption in residences for heat and for electric power generation, respectively.  Natural gas’ use as a vehicle fuel falls in fifth place, and is only a sliver of the fourth place consumer, commercial heating.

Second, even though Americans have seen the price of natural gas rise significantly in the past several years, in most cases, natural gas can be cheaper than gasoline on an energy equivalent basis!  Looking at the pretax fuel price, a recent edition (6-24-04) of the “Alternative Fuels Index” revealed gasoline to nationally average $1.28/gallon while natural gas averaged $1.15/gge (gasoline-gallon-equivalent – comparing equal amounts of energy not volume).  While this uses the currently high gasoline price, it also uses the currently high natural gas base price, but does not include compression and shipping, which could make these more even.  However, gas prices are predicted by many to stay high and many natural gas contracts are negotiable, as some purchasers will solicit bids from multiple fuel providers.  This brings competition into the process and has many times over allowed natural gas to come in at a price that is less than or equal to gasoline on an energy equivalent basis for fleets.

Third, infrastructure for natural gas is quite expensive, although this is beginning to come down as technology advances.  Public station systems can be in the $100,000-$300,000 range, which is much more expensive than the equivalent fuel delivery system for gasoline, propane, biodiesel or even electricity.  FuelMaker, one manufacturer of natural gas compression, storage and dispensing equipment, is planning to later this year begin selling a home use system that will take natural gas off your home line and be able to fill your car overnight.  This could be a time saver as it could eliminate your need to go to the “gas” station.  FuelMaker is hoping to price the unit at under $1,000.

Fourth, you can either purchase a vehicle designed to run on natural gas or convert a gasoline vehicle to run on natural gas.  Over the years, the conversion kits and companies that convert vehicles have come a long way in technology.  Many of the problems that were identified with conversion systems in earlier years have been solved.  If you choose to buy an original equipment manufacturer (OEM) NGV, right now you can buy one from General Motors (which offers about 10 different NGVs) or from Honda (the Civic GX).

Thus, in summary, natural gas’ primary con is expensive infrastructure, but it offers a slew of benefits:
· Significantly cleaner than gasoline and diesel counterparts; helps with nonattainment for ozone and particulates and reduces direct toxic emissions like those to children on school buses

· Can be produced renewably

· Helps break addiction to petroleum, move toward more variety in fuel choices

· Helps with segue to hydrogen economy, in showing people how a gaseous fuel can be safer (due to likelihood of hydrogen vehicles storing the fuel as a compressed gas; doesn’t pool on ground when spilt, most CNG containers are safer than gasoline tanks).  Natural gas can even be blended with hydrogen to create hythane, a fuel that is cleaner than natural gas alone but costs less than hydrogen

The ETCFC is working to try and develop alternative fuel refueling infrastructure, but this has to be done in concert with finding fleets that are interested in doing something significantly cleaner for the community and their country.  And with the energy cost issues that are hitting our country now (price of crude oil today, 8/5/04, just hit an all-time high of $44.41), and the future for petroleum showing higher prices and diminishing quantities, more and more fleets are looking at alternative fuels like natural gas.
This article is the 6th in a series of 6 articles discussing alternative fuels growth in East Tennessee.  If you like to learn more about natural gas as a transportation fuel, contact Jonathan Overly with the ETCFC (865-974-3625; jgoverly@utk.edu). 
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