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Some Notable Dates:
Pre-1992  MTBE used primarily as lead substitute (gasoline octane enhancer) starting in late 1970s
1992 Winter oxyfuel program begins in areas with CO air quality problems: 2.7%-wt oxygen required
1995 Reformulated gasoline begins in areas with ozone air quality problems:  2.0%-wt oxygen req’d
1999 Blue Ribbon Panel recommends reducing or phasing out MTBE due to water quality impacts
2000 EPA considers eliminating or limiting use of MTBE under TSCA Section 6
2005 Energy Policy Act eliminates fuel oxygenate requirements
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• Every fuel choice has trade-offs: 
§ No perfect fuel or additive

• Need multi-media perspective:
§ Cannot limit focus to only one objective

• Consider full life cycle of fuel or additive:
§ Other aspects besides use, including secondary by-p roducts

• Evaluate fuel options comparatively:
§ How is one choice better and/or worse than an alter native?

• Consider all environmental impacts, not just health :
§ Ecological and aesthetic (e.g. taste/odor) effects also important
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But is it possible to avert new problems?



“Compared to gasoline, the ethers MTBE and ETBE have 
relatively large aqueous solubilities and would likely leach 
more rapidly through soil and groundwater.  Also, limited 
data suggest that ethers may be persistent in sub-surface 
environments.”

“Very little is known about emissions and releases from 
MTBE and ETBE storage and distribution, making this area 
an appropriate target for research.  Effects on existing 
equipment and controls…need to be evaluated.”

Source:  U.S. EPA (1992 )
“Alternative Fuels Research Strategy” 

(EPA 600/AP-02/002, CASAC Review Draft)



What the Alternative Fuels 
Research Strategy Demonstrated

• It is possible to anticipate problems

• Problems can be identified qualitatively as well as  
quantitatively

• Need to use multi-disciplinary, integrative approac h

• Need to reach judgments, go beyond stating research  
needs
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CEA  � LC + RA

LC = Product Life Cycle framework
RA = Risk Assessment paradigm

For more detail:  Davis, J.M. & Thomas, V.M. (2006) 
Systematic approach to evaluating trade-offs among 
fuel options.  Annals N.Y. Academy Sciences, 1076: 
498-515



!

 
���"
 ����#����	��� $�
�	�%�����

���	��
 &



�����!����"���
����'"��



�
	$��		�		����

DoseDose --ResponseResponse
AssessmentAssessment

Hazard Hazard 
IdentificationIdentification

RiskRisk
CharacterizationCharacterization

ExposureExposure
AssessmentAssessment
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• MTBE
§ “Reference point” for comparisons
§ Still produced in U.S., worldwide

• Ethanol
§ Various reasons cited for use as fuel/additive
§ Use has increased and expected to grow

• No oxygenate
§ Allowed under Energy Policy Act of 2005
§ Formulation must compensate for volume loss
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Taking The Next Step: 
Reaching Judgments

• CEA process requires broad sampling of experts 

and stakeholders
§ Diversity of perspectives

§ Structured discussion (see next slide)

§ Transparency

• Outcomes more qualitative than quantitative
§ Build on LCA and other analyses but not limited to quantitative data

§ Identify trade-offs between options rather than det ermine single choice

• Iterative
§ Reexamine issues periodically (cf. Adaptive Managem ent)



Structured Discussion 
and Decision Process

• Independent viewpoints, yet interactive

• Formal collective judgment methods, e.g.:
§ Delphi process

§ Multi-criteria decision analysis

§ Expert elicitation, etc.

• Identify key objectives:
§ Risk management strategies

§ Monitoring / data collection 

§ Research needs
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• Biofuels
§ Ethanol, biodiesel (could focus on feedstock choices)

• Metal additives
§ Manganese, platinum, iron, cerium, etc.

• Fuel cells
§ Hydrogen, methanol, natural gas

• Conventional vs. hybrid technology
• Other new technology

§ Nanomaterials


