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• “Criteria Air Pollutants”
• Visibility/Haze
• Airborne Toxins

• Climate Instability/Global Warming

Air Pollution Control In Vermont:



National Ambient Air Quality Standards

§ 109 CAA: “… to protect human health..”

six air contaminants:

Carbon Monoxide (CO)

Sulfur Dioxide (SO2)
Lead (Pb)
Nitrogen Dioxide (NO2)
Particulate Matter (PM)

Ozone (O3)



PM2.5 -- Visibility/Haze:







Ozone Three-Year Averages of Annual
Fourth Maximum Daily Maximum 8-Hour Averages
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Bennington Rounded 3-Year Average of Annual 4th
Maximum; The Official Compliance Determination
(Design Value)

Underhill Rounded 3-Year Average of Annual 4th
Maximum; The Official Compliance Determination
(Design Value)

Data rounded to two decimal 
places as required to determine 
compliance.

National standard of 0.08 parts per million

Ozone in Vermont: 



Air Toxics:

Levels of certain 
Toxic Air 
Pollutants do 
exceed state 
standards and 
recognized risk 
levels.



Air Toxics:

Benzene Concentrations in Vermont
1993 to 2003
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Air Toxics:

Diesel Smoke is –

Noxious,

Toxic,

Carcinogenic, and 

Very small in size



Improving Air Quality

Therefore if the Public Policy of Vermont is to:
• Remain in Attainment of National Ambient Air Quality 

Standards
• Improve Visibility
• Reduce levels of Airborne Toxins
• Manage Greenhouse Gases

We Need a Four Part Strategy:

Improved Air Quality = “Clean Cars” + “Good Maintenance” 
+ “Clean Fuels” + “Efficient Use”



John German American Honda Motor Co. NAMVECC, April 3, 2001

PZEV ATPZEV ZEV

Air Pollution Control In Vermont: “Clean Cars”



Oxygen SensorOxygen Sensor

O2 Sensor Control Operation:

1) Air Flow Sensor

2) Engine

3) O2 Sensor

4) Catalytic Converter

5) Fuel Injectors

6) Control Unit

US — Sensor Voltage

UV — Valve Actuation Voltage

VF — Injected Fuel Quantity

Air Pollution Control In Vermont: “Clean Cars”



1. Ceramic material coated with catalytically active substances

2. Retaining material

3. Housing

Catalytic Converter

Air Pollution Control In Vermont: “Clean Cars”



Ben Knight Honda R&D



Charles Shulock, CARB
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Steve Albu, CARB



Dr. Peter Hofbauer



Hybrid Electric 
Vehicles

for example, Toyota Prius

Fuel Economy: 52 City/45Highway/48Combined

Emissions: 89% fewer smog forming emissions than 
most new cars. SULEV ATPZEV



Ben Knight Honda R&D



Dr. Andy Frank, UC Davis
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Dr. Andy Frank, UC Davis



Fuel Cell Cars

Issues:

•Efficiency

•Water Management/Cold 
Weather

•Where will the H2 come from?



Diesels



Emissions Certification (g/mi):

EPA: Tier2 Bin 10

HC CO NOx PM

0.156 4.2 0.6 0.08

Air Pollution Control In Vermont: “Clean Cars”

Emissions Certification (g/mi):

CA: ATPZEV/SULEV

HC CO NOx PM

0.01 1.0 0.02 0.01

30x



Emissions Certification (g/mi):

CA: LEV        = EPA: Tier 2 Bin 5

HC CO NOx PM

0.09 4.2 0.07 0.01

Air Pollution Control In Vermont: “Clean Cars”

Emissions Certification (g/mi):

CA: ATPZEV/SULEV

HC CO NOx PM

0.01 1.0 0.02 0.01

For Model Year 2007/8



S. Chaterjee, Johnson Mathley Corp.



Air Pollution Control In Vermont: “Good Maintenance”

OBDII



• Unleaded Gasoline

• Oxygenated Gasoline

• Reformulated Gasoline/Low Sulfur

• Reformulated Diesel/Low Sulfur

Air Pollution Control In Vermont: “Clean Fuels”

Clean Fuels

…



Alternative Fuels

•Natural Gas

•Propane

•Ethanol

•Bio Diesel

•Electricity

•Hydrogen

Air Pollution Control In Vermont: “Clean Fuels”



Air Products
fueling station

Proton Energy
hydrogen generator

Grid

2005 Toyota Prius
Converted to H2BED Wind Turbine 

(next door)

Compression and storage

Energy FlowEnergy Flow

Air Pollution Control In Vermont: “Clean Fuels”

Alternative Fuels: EVermont Sustainable Transportation Project



Air Pollution Control In Vermont: “Efficient Use”









Air Pollution Control In Vermont:

In conclusion:

Clean Vehicles

+ Good Maintenance

+ Clean Fuels

+ Efficient Use

= Improved Air Quality



Air Pollution Control In Vermont:

Thank you for this opportunity to talk with about air quality 
in Vermont.

Harold Garabedian
Vermont Agency of Natural Resources
103 south Main Street, Bldg. 3 South
Waterbury, VT 05671-0402
Tel: 802-241-3849

harold.garabedian@state.vt.us

http://www.anr.state.vt.us/air/


