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PREFACE

The use of oxygenated gasoline was mandated under the Clean Air Act Amendments of

1990 in areas that did not meet the Federal ambient air standard for carbon monoxide (CO).

Motor vehicle emissions are the primary source of ambient CO levels in most areas and CO

is generally seen at its highest levels during the cold weather months.  Oxygenated gasoline

is designed to increase the combustion efficiency of gasoline, thereby reducing CO

emissions.  

The Clean Air Act requires at least a 2.7% oxygen content for gasoline sold in CO

nonattainment areas, and this level of oxygen is typically achieved by the addition of about

15% methyl tertiary butyl ether (MTBE) or about 7.5% ethanol (by volume).  Other fuel

oxygenates that are in use to a lesser extent, or that may potentially be used, include ethyl

tertiary-butyl ether (ETBE), tertiary-amyl methyl ether (TAME), diisopropyl ether (DIPE),

and tertiary-butyl alcohol (TBA).  Fuel oxygenates, especially MTBE and ethanol, also are

used to enhance the octane of conventional gasoline�a practice that started in the late

1970�s and continues today. 

As a result of the amended Clean Air Act, several new areas were required to begin

oxygenated gasoline programs during the winter of 1992-93.  Soon after these programs

were initiated, anecdotal reports of acute health symptoms were received by health

authorities in various areas of the country.  Such health concerns were not anticipated but

have subsequently focused attention on possible health risks associated with using

oxygenated gasoline.  These health concerns have been joined by complaints of reduced

fuel economy and engine performance, as well as the detection of low levels of MTBE in

some samples of ground water. 

In order to address public concerns and to take full advantage of the extensive expertise

across the Federal Government, as well as outside experts where appropriate, the U.S.

Environmental Protection Agency requested the assistance of the Office of Science and

Technology Policy (OSTP), through the Committee on Environment and Natural Resources

(CENR) of the President's National Science and Technology Council (NSTC), to coordinate

a comprehensive assessment of these issues.  Working groups that prepared this evaluation

were comprised of technical and scientific experts from across several Federal agencies, as

well as representatives from State government, industry, and environmental groups.

This assessment is a scientific state-of-understanding report of the fundamental basis and

efficacy of the EPA's winter oxygenated gasoline program.  The assessment considers air

quality, ground water and drinking water quality, fuel economy and engine performance,

and the potential health effects of oxygenated gasoline.  Each of these subjects is addressed

in a separate chapter.  Chapter 4 on �Potential Health Effects of Oxygenated Gasoline� is

based on two recent reports on health effects�one report was prepared by an Interagency

group of health scientists and the second by the Health Effects Institute (HEI) and a panel

of experts.  Complete citations for these reports are listed in the references for Chapter 4.
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Each chapter in this report underwent extensive external peer-review before submission of

the entire report for review by the National Research Council (NRC) of the National

Academy of Sciences.  Findings and comments from the NRC review have been addressed

in this assessment.  The entire assessment was reviewed by the National Science and

Technology Council.
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EXECUTIVE SUMMARY

Purpose and Background

Oxygenates have been used as octane enhancers in gasoline since the late 1970s, due to the

phaseout of lead.  During the 1980s, oxygenates came in to wider use as some States

implemented oxygenated gasoline programs for the control of carbon monoxide (CO)

pollution in cold weather.  People with coronary artery disease are particularly sensitive

to the adverse effects of this air pollutant.  The first winter oxygenated gasoline program

in the United States was implemented in Denver, Colorado in 1988.  The 1990 Clean Air

Act Amendments required the use of oxygenated gasoline in several areas of the country

that failed to attain the National Ambient Air Quality Standard (NAAQS) for CO.  During

the winter months of 1992-1993, many new oxygenated gasoline programs were

implemented to increase combustion efficiency in cold weather and thereby reduce CO

emissions.  

Methyl tertiary-butyl ether (MTBE) has become the most widely used motor vehicle

oxygenate in the U.S., though in some areas, ethanol is the dominant oxygenate used in

motor vehicle fuels.  Other fuel oxygenates that are in use or may potentially be used

include ethyl tertiary-butyl ether (ETBE), tertiary-amyl methyl ether (TAME), diisopropyl

ether (DIPE), tertiary-butyl alcohol (TBA), and methanol.  Because of limitations in

available data, there is less emphasis in this report on these other oxygenates.  The Clean

Air Act requires at least 2.7% by weight oxygen content for gasoline sold in CO

nonattainment areas, and about 15% by volume MTBE or about 7.5% by volume ethanol

to achieve this requirement.

The purpose of this report is to provide a review of the scientific literature on oxygenated

fuels and to assess effects of the winter oxygenated fuels program on air quality, water

quality, fuel economy and engine performance, and public health.  The request from EPA

for this assessment was prompted by public complaints of headaches, nausea, and other

acute symptoms attributed to wintertime use of oxygenated fuels, as well as complaints of

reductions in fuel economy and engine performance.

This report does not specifically examine the reformulated gasoline program, which is

intended to reduce motor vehicle emissions that lead to higher ozone levels during the

summer months and air toxics year round, and which also makes use of fuel oxygenates.

The report identifies areas where the data are too limited to make definitive conclusions

about the costs, benefits, and risks of using oxygenated gasoline in place of conventional

gasoline.  Several research needs on oxygenated gasoline were identified that would reduce

uncertainties and allow a more thorough assessment of human exposure, health risks and

benefits, and environmental effects.

Assessment Findings

Air Quality

�  A general decline in urban concentrations of CO over the past twenty years is attributed

largely to stringent EPA mandated vehicle emission standards and improved vehicle

emission control technology.  This decline and the effects of meteorology must be

accounted for in assessments of air quality benefits of oxygenated gasoline.
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