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1990 CAAA Section 211(b) 
requirements:

– Registration of Fuels and Fuel 
Additives

– Testing of health effects and 
exposure

API manages a 211(b) Research Group



1220 L Street, NW  •  Washington, DC 20005-4070  •  www.api.org 3

Health Effects Testing and Exposure 
Assessment

• Testing per final negotiated and approved program 
(1998)

• Specific Protocols Developed by Research Group 
and Approved by EPA
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211b Research Group

• Testing On “Baseline” Gasoline And Additives 

• Testing Gasoline With Six Specific Oxygenates 
ØMethyl Tertiary Butyl Ether (MTBE)
ØEthyl Tertiary Butyl Ether (ETBE)
ØTertiary Amyl Methyl Ether (TAME)
ØEthanol
ØT-butyl Alcohol (TBA)
ØDi-isopropyl Ether (DIPE)

• Literature reviews submitted to EPA in 1997
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Health Effects Testing Objectives

• Assess and compare the toxicity of the 
evaporative emissions of base gasoline and 
gasoline containing 6 different oxygenates.

• Develop new pharmacokinetic data on the pure 
oxygenates which can be used with existing PK 
data by the EPA to develop PBPK models.



1220 L Street, NW  •  Washington, DC 20005-4070  •  www.api.org 6

Inhalation Toxicology Studies On Vapor Condensates

Ø 90-day Subchronic Study
Ø Neurotoxicity Evaluation 
Ø Immunotoxicity Assay
Ø Glial Fibrillary Acidic Protein Assay (GFAP)
Ø In Vivo Micronucleus Assay
Ø In Vivo Sister Chromatid Exchange Assay
Ø Developmental Study – One Or Two Species
Ø Reproduction Study – One Or Two Generation
Ø Carcinogenicity Study – Baseline Gasoline And Gasoline 

With MTBE  
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Toxicology

• All In-life Portion Of Toxicology Studies Are Complete
– Inhalation Exposures Conducted Up To One-half The 

Lower Explosive Limit (20,000 mg/M3 Or 
Approximately 6600 ppm)

• Two Final Toxicology Reports Accepted By EPA
– 25 Other Reports Are In Review

• Pharmacokinetic Studies Are On-going
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Exposure Assessment - Objectives

• During both summer and winter, in high-end 
microenvironments in 3 Cities with different fuel 
types (Baseline Gasoline, MTBE RFG, EtOH
RFG)
– Measure airborne concentrations of selected 

automobile emissions
– Measure several biomarkers in breath samples 

of exposed subjects
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211b Population Exposure 
Study

High-End Microenvironments Three Fuel Types Monitored Species

Plan Components

Key Goal:  Apportion Exposure Between Evaporative 
Emissions And Combustion Emissions
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High-End Microenvironments

In Car Cabin
1. Congested freeway 
2. Urban canyon 
3. During Refueling 
4. Underground garage
5. Congested toll plaza
6. In a tunnel 
13. Trailing high-emitter 

vehicle 

Outside Car
7. Self-serve refueling
8. Congested street 

sidewalk
9. Congested street bus 

stop
10. Surface parking lot
11. Underground garage 
12. Toll booth worker
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Three Fuel Types

Baseline Fuel
Atlanta, GA

winter
summer

MTBE RFG
Houston, TX

winter
summer

Ethanol RFG
Chicago, IL

winter
summer

Three Fuel Types
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Timeline and Data Availability
Health Effects

• Toxicity testing - 2000 – 2005
• ADME/PK – 2006 - 2008

Exposure Assessment – 2002 – 2007?

Reports submitted to the 211(b) docket 
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EPAct 2005 amends CAA Section 
211(b) requirements:

– Manufacturers to test health and 
environmental effects

– EPA to study health, air, and 
water quality effects of various 
oxygenates and EtOH blendstock
by mid-2007
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Does not address Alternative Fuels 
(E85, Methanol, etc)
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Other Ambient Data
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California Statewide Air Monitoring Network 
For Benzene



1220 L Street, NW  •  Washington, DC 20005-4070  •  www.api.org 19

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

Co
nc

en
tra

tio
n 

(p
pb

)

Marine Vessel 
Loading

Petroleum Refineries

Houston Ship Channel 
Benzene Trends
(HRM Network Average)

Rule Effective Date

Benzene 
Storage 
Vessels

1989    1990                                           1994    1995                                                             2001      2002                  2004

Benzene Transfer 
Operations

SOCMI Hazardous 
Organic NESHAP

Gasoline Distribution

MSAT1 Ethylene 
Manufacturing

Petroleum 
Refineries-
CCUs,CRUs, 
SRUs

Internal Combustion 
Engines

Combustion Turbines

Boiler and Process 
Heaters

Benzene Waste 
Operations NESHAP

Does not address Alternative Fuels (E85, Methanol, etc)



1220 L Street, NW  •  Washington, DC 20005-4070  •  www.api.org 20

Thank you

feldman@api.org


