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Vehicle Fuels and the 1990 Clean Air Act

Vehicle Fuels and Clean Air

Gasolineand diesel fuel areboth produced from crudeoil, that is, petroleum. Together, gasoline
and diesdl fuel power 99 percent of thiscountry’smotor vehiclefleet.

Past effortsto reduce vehicle emissionstook petroleum fuelsasagiven and focused on the devel -
opment of sophisticated engine and vehicleemission control systemsinvolving catalytic converters,
on-board computers, and other hardware. It isbecoming apparent, however, that fuel composition
andtypearedso critica factorsin the clean vehicleequation.

The Clean Air Act of 1990 explicitly recognizesthat changesinfuelsaswell asin vehicletechnology
must play aroleinreducing air pollutionfrom motor vehicles.

Why the Interest in New Fuels?

Therecognition that fuel sare significant opened up aninteresting debate about the rel ative merits of
petroleum and nonpetroleum fuels. Petroleum fuelshave many advantagesasvehiclefuds. Oil can
still be discovered and pumped from the ground in many parts of theworld for aslittleastenor
twenty centsper gallon. Gasolineand diesdl fuel pack moreenergy per gallon than other fuels.
Most important, our country’svast trangportation infrastructure (refineries, pipeines, servicesta
tions, vehicleassembly plants, etc.) hasbeen designed and optimized for petroleum fuels.

Onthe other hand, petroleum fuel shave certain drawbacks. Emissionsof reactive hydrocarbons,
carbon monoxide, and oxidesof nitrogen from gasolineand diesel vehiclescontributesignificantly to
theair pollution that plaguesmost large American cities. Carbon dioxide emissionsfrom petroleum
fuel combustion add to the atmospheric buildup of greenhouse gases and the potential for global
warming. TheUnited Statesconsumesfar moreoil than it can produce domestically, leading to
concernsover our energy and national security.

Thereareseverd dternative(i.e., nonpetroleum) fuels, such asmethanol, ethanol, natura gas,
propane, electricity, and hydrogen, that could reduce vehicle emissionsof conventiona and green-
house pollutantsand could be produced from domestic feedstocks. Unfortunately, to varying
degrees, atransitionto one or more of thesefuels could decrease vehiclerange and increasethe
overd| cost of the U.S. transportation system, particularly during thetransition wheninfrastructure
modificationswould be necessary.
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Clean Fud Provisions of the Clean Air Act of 1990

The Clean Air Act stopped short of mandating the sale or use of aternativefuels. But the Act
includessevera programsthat will require cleaner fuelsand will open up thefuel market to
nonpetroleum gasolineadditives. Theseinclude provisionsthat forcemodificationsin gasoline
composition and that establish more stringent emission standardsfor vehiclesin certain polluted
areas. Therearefivemajor fuel-related provisionsof the 1990 Clean Air Act:

Oxygenated Fuels

The oxygenated fuelsprovision affects 31 metropolitan areasthat have high levelsof carbon
monoxide pollution (see chart). Since November 1992, gasolinesold inthewinter inthese
areasmust contain aminimum of 2.7 percent oxygen. The oxygen hel psvehiclesburnfuel
more completely. this program hasreduced vehicle carbon monoxide emissionsby 15t0 20
percent.

Fuel additivessupply theextraoxygen for oxygenated gasolines. Themost common additives
areethanol and methyl tertiary butyl ether (MTBE), amethanol derivative. Theseadditivesare
being used in about athird of the nation’sgasoline, displacing 100,000 to 200,000 barrel s per
day of oil. The oxygen additive added afew centsper gallonto the cost of gasoline.

Reformulated Gasoline

Thereformulated gasoline requirement appliesto gasoline sold year-round in the nine metropoli-
tan areaswith the most severe ozone pollution (seechart). Beginningin 1995, reformulated
gasoline specificationsinclude aminimum oxygen content of 2 percent and amaximum 1 percent
benzene content. Heavy metal additivesare prohibited. Overall emission performance stan-
dardsfor reformul ated gasolinecall for at least 15 percent hydrocarbon and toxic emission
reductionsby 1995 and at least 20 to 25 percent reductions of hydrocarbonsand toxic emis-
sionsheginningintheyear 2000.

In addition to the use of oxygenatesto boost fuel oxygen content, it isexpected that refineries
will haveto restrict or delete certain high-volatility compounds, aromatics, ol efins, and sulfur
fromgasoline.

Thenine-city base requirement will reformul ate 22 percent of the country’sgasoline supply and
di splace between 100,000 and 350,000 barrels per day of oil. However, the Clean Air Act
permitsother polluted cities (up to 87 acrossthe country) to voluntarily jointhe program, which
could result inreformulating morethan half of thenation’sgasoline. Again, thepriceof gasoline
isprojected torise by afew centsper gallon.

CaliforniaPilot Program
Thisprogram setslower hydrocarbon emission standards (relativeto carsinthegeneral U.S.
market) for aset number of new passenger carsand light truckssoldin Californiabeginningin
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1996. Thestandardsdrop still lower beginningin 2001, when anew nitrogen oxide standard
alsotakeseffect. The salesrequirement is 150,000 vehiclesper year in 1996 through 1998
and 300,000 vehicles per year thereafter.

It appearsthat reformulated gasolinewill likely bethefuel of choiceto meet theCalifornia
standards (possibly combined with some engine modificationsand additional emission control
hardware such asan dlectrically heated catalytic converter). Alcohal flexiblefue vehicles
(which can operate on acohol or gasolineor any blend of thetwo) are another possibility.
Cdliforniamust mandate availability of any fuel necessary to operate clean-fueled vehicles.
Other statesmay adopt California’s vehicle standards.

Clean-Fuel Fleet VehicleProgram

Thisprovision appliesto fleetsin 23 metropolitan areas around the country that have high ozone
and/or carbon monoxide pollution (seechart). Likethe CaliforniaPilot Program, thefleet
program requiresvehiclesthat are cleaner than those for saleinthegeneral U.S. market. A
portion of new cars, light trucks, and medium-duty trucks purchased by fleetswill need to meet
thelower hydrocarbon and nitrogen oxide emission standardsbeginning in 1998. Individual
statesmust ensurethat appropriatefuel sareavailablefor clean-fueled fleet vehicles.

Itisexpected that vehicles operating on reformul ated gasolinewill be ableto meet the lower
standards, though somefleetsmay consider fuel ssuch asnatural gasor propanewhich can
offer cost savings. All inall, thisprogramwill affect approximately 35,000 fleetsand should
result inabout onemillion clean-fueled vehiclesby 2010.

Transit BusProvisions

The particulate matter emission standard for transit busenginesis progressively tightened in both
1993 and 1994. Althoughitisexpected that redesigned diesel busenginesequipped with
cataystswill be ableto meet these standards, sometransit operators are expected to consider
dternativefuelssuch asmethanol and natura gas.

Beginningin 1994, EPA must evaluate whether busesare continuing to emit low level sof
particulate matter in actual service. If not, EPA must establish alow-polluting fuelsrequirement
beginning inthelate 1990sthat would affect new trangit busesin all citieswith popul ations of
750,000 or more. Thisrequirement could result inwidespread substitution of aternativefuels
for diesel inthenation’strangit busfleet.

For More Information:

The Office of Mobile Sources is the national center for research and policy on air
pollution from highway and off-highway motor vehicles and equipment. You

can write to us at the EPA National \ehicle and Fuel Emissions Laboratory,

2565 Plymouth Road, Ann Arbor, Ml 48105. Our phone number is (313) 668-4333.
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Cities Affected by Clean Fuels Provisions of the Clean Air Act

Anchorage, AK

Bakersfield, CA (San Joaquin Valley)
Baton Rouge, LA

Boston-Lawrence-Worcester, MA-NH

Colorado Springs, CO
Duluth, MN-WI
Fairbanks, AK

Fresno, CA (San

Southeast Desert, CA
Springfield, MA

Syracuse, NY

Washington, DC-MD-VA

METROPOLITAN AREA POLLUTANT CATEGORY * CONTROL PROGRAM **
Carbon Ozone Reformulated | Oxygenated Clean
Monoxide Gasoline t Fuels Fleets 11

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Serious

Serious

Serious

*

1990 Clean Air Act classification. The metropolitan area generally includes suburbs and nearby towns.

** If a low-polluting transit bus fuels program is necessary, it would affect all cities with populations of 750,000 or more.
t Other ozone nonattainment areas are expected to opt in to this program.

11 States may opt out of the fleets program by substituting other programs that yield equivalent emission reductions.
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