
1Hazy vista in the Appalachians

• New York: 
64% improvement

• Baltimore:
52% improvement

Source: U.S. EPA (2006), comparing 3-year average AQI (early 
1980s to early 2000s)
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What Drives the Need for Better Air 
Pollution Controls in the 

MidAtlantic United States?
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Did You Know?
Air quality is getting better in many 

Eastern U.S. cities
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Discussion

�If air quality is getting better, then why is it 
still a concern? 

�Why do we need better controls for sources 
of air pollutants?
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Air Quality Challenges for 
Mid-Atlantic States

�1997 PM2.5 and ozone standards

�2006 PM2.5 and 2008 ozone standards

�2008 Lead standard

�Regional haze

�Mercury deposition, air toxics, greenhouse 
gases, and ……
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National Ambient Air Quality Standards

Older Version           2006/2008 Version

Ozone 0.08 ppm (8-hour) 0.075 ppm (8-hour)

PM2.5 15 ug/m3 (annual) 15 ug/m3 (annual)
65 ug/m3 (daily) 35 ug/m3 (daily)

Lead 1.5 ug/m3 Between 0.10-0.30 ug/m3

(Proposed) (quarterly) 
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Ozone - Status
� Sources

• Formed in the atmosphere from 
precursors NOX and VOC

� Effects 
• Respiratory stressor 
• Crop and forest damage

� Trends
• U.S. average concentration 

down 20% over past 20 years
• 40+ urban areas routinely 

exceed the 8-hr standard, 
many in the Mid-Atlantic U.S.

• Concentrations found to 
damage human health are set 
progressively lower
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Ozone
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Ozone Precursor: Nitrogen Oxides 
NO2

� Major sources
• Automobiles (gasoline)
• Power plants (coal, natural gas)

� Effects 
• Respiratory problems
• Contribution to ozone formation
• Damages waterways through deposition
• Impairs visibility 

� Trends
• U.S. average concentration down 20%
• All urban areas now in compliance
• Smog and haze persist as problems



11

Particulate Matter
� Particulate matter (PM) 

is complicated by several factors
� Many different particle sizes
� Different sources
� Different composition 

� Two air quality standards
� PM10 (Coarse):  < 10 µm
� PM2.5 (Fine): < 2.5 µm human hair

(100 µm)

10 µm PM

2.5 µm PM
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� Coarse particles, PM10

� NAAQS: 150 µg/m3 (24-hr),
50 µg/m3 (annual)

� Major sources
• Windblown dust
• Earthmoving

� Effects 
• Cardiovascular distress
• Respiratory distress
• Visibility impairment

� Trends
• U.S. average PM10 down 30% 

(over past 20 years)
• While exceedances exist 

elsewhere, the Mid-Atlantic U.S. 
has few problems

Particulate Matter
� Fine particles, PM2.5

� NAAQS: 35 µg/m3 (24-hr),
15 µg/m3 (annual)

� Major sources
• Diesel engines
• Power plants

� Effects 
• Cardiovascular distress
• Respiratory distress
• Visibility impairment

� Trends
• U.S. average PM2.5 is down 10% 

(over past 5 years)
• Numerous areas exceed standard 

in the East, particularly the DC to 
Boston urban corridor
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Particulate Matter
� Formation of PM

� Physical attrition (10-1000 µm)
� Combustion by-products (1-1000 µm)
� Nucleation (0.1-1 µm)

• Homogeneous nucleation: pre-cursor air pollutants forming 
PM in the atmosphere (secondary PM)

– Sulfur dioxide
– Nitrogen dioxide
– Ammonia

• Heterogeneous nucleation: binding to existing particles
– Organics
– Metals
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Particulate Matter
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Ozone & Particulate Matter
� Why are particulate matter and Ozone so 

problematic? What are some of the challenges to 
reducing both of these pollutants?

� Consider that in the Mid-Atlantic U.S., sulfates 
make up as much as 55% of PM2.5; much of this 
comes from power plants. Power plants have 
reduced their sulfur emissions more than 33% in 
this region over the past decade, yet PM2.5
concentrations remain nearly the same. How can 
this be?

source: http://www.epa.gov/airtrends/pm.html
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Sulfur Dioxide - SO2
� Major sources

• Coal and Oil -fired power 
plants

� Effects 
• Respiratory distress 
• Formation of acid deposition 
• Particle formation
• Visibility

� Trends
• U.S. average concentration 

down 
50% over past 20 years

• All urban areas meet standard
• Watersheds in northeast U.S. 

acidified
• Cost of CAIR allowances  

will drive new controls
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Lead

� Some major sources
• Fuels – Aircraft
• Coal combustion
• Smelters, battery manufacturers

� Effects 
• Neurotoxin
• Impairs infant brain development
• Permanent damage

� Trends
• U.S. average down more than 93% over the past 20 years due to changes in 

gasoline formulations
• Some localized hot spots still remain

� Notes
• Inhalation is main exposure route for adults (lead in particulate matter)
• Ingestion is main exposure route for children (lead paint, soil)

Source: US EPA (2006)
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NEW National Ambient Air Quality 
Standards Deadlines

Lead SIP 
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Air Toxics

�MACT – Maximum Achievable Control 
Technology Standards
�Hundreds of MACT Standards

�Cover everything from Wool Fiberglass 

Manufacturing to Iron and Steel Foundaries

�New control requirements on sources and 

pollutants never before considered

�Many facilities are struggling to comply
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Air Toxics – Nebraska Ethanol Plants
� Hazardous Organic NESHAP (HON) Standards

� 98% Control
� 20 PPMV HAP

� Fermentation - Scrubber
� 98% control

• With chemical additives achieve 80 to 90 % control
• W/O C\chemical additives achieve 30 to 35 % control

� 20 ppmv HAP
• –Only 5 of 29 tests less than 20 ppmv
• – Only 4 of 13 sources met this requirement

� Distillation Columns - Scrubber
� 98 % control 

• Inlet/outlet tests not yet conducted
� 20 ppmv of HAP

• Only 1 of 8 tests less than 20 ppmv
• Results range from 17.2 ppmv to 721 ppmv
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Mercury
� Spatial patterns for mercury, in 2004 due to location of 

major mercury sources.  (TRI Data)
Total Mercury Emissions (pounds/year)

source: http://www.epa.gov/triexplorer/
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This Workshop
�Address

�New standards for old pollutants
�New pollutants - MACTS

�Using
�New Technologies
�New Twists on Old Technologies
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Disclaimer and Goal of Meeting
�MARAMA does not endorse any of the 

technologies presented in this workshop.
�The workshop is intended to promote 

discussion among regulators and vendors so 
that each will understand the other’s 
capabilities and challenges in addressing 
emerging needs for better control of air 
pollution.


