

















VISIBILITY IN SCENIC AREAS

Air pollution can impair visibility —and not just in
cities. Reduced visibility affects many of our best
known and most treasured national parks and
wilderness areas, such as Grand Canyon, Yosemite,
Yellowstone, Mount Rainier, Shenandoah, and Great
Smoky Mountains national parks, and the Mount Hood
and Okefenokee wilderness areas, as well as urban
areas. Visibility impairment results from the scattering
and absorption of light by air pollution, including
particles and gases. This limits the distance we can see
and can also degrade the color, clarity, and contrast of
those views. The same fine particles that are linked to
serious health effects and premature death can also
significantly affect visibility.

Some particles that contribute to visibility impairment
are emitted directly into the atmosphere from their
sources, such as dust from roads or elemental carbon
(soot) from wood combustion. In other cases, particles
form in the atmosphere from primary gaseous
emissions such as sulfates (formed from SO, emissions
from power plants and other industrial facilities) and
nitrates (formed from NO_emissions from power
plants, automobiles, and other types of combustion
sources).

EPA monitors visibility trends, defined by the Regional
Haze Rule, in 155 of the 156 mandatory Class I areas
(certain national parks and wilderness areas meeting
the criteria established in the 1977 Clean Air Act
amendments). The Regional Haze Rule requires states
to identify the most effective means of preserving
conditions in Class I areas when visibility is at its

best—based on the best 20 percent visibility days—
and to gradually improve visibility when it is most
impaired —based on the worst 20 percent visibility
days. Trends in visibility for the annual 20 percent

best and worst visibility days are shown in Figure 37.
Several locations showed improving visibility
(decreasing haze) for the best visibility days at eastern
national park and wilderness monitoring sites (Acadia,
Moosehorn, Lye Brook, Dolly Sods, and Shenandoah),
and one location showed improvement for the worst
visibility days (Great Smoky Mountains). The western
U.S., which has most of the Class I areas, showed
improvement at 24 locations for the best visibility
days. Mount Rainer and Redwoods also showed
improvement on the worst visibility days. Only one
location —Petrified Forest, Ariz.—showed a notable
degradation in visibility (increasing haze) for the worst
days.

In 2001, EPA promoted the establishment of five
Regional Planning Organizations (RPOs) to serve as
centers for conducting the coordinated Regional Haze
Rule technical assessments and policy development
required of states and tribes in concert with federal
land managers and other stakeholders in five regions
of the U.S. More detailed information concerning
measured visibility levels, as well as links to all five
RPOs, are available at the Visibility Information
Exchange Web Site (VIEWS) at
http://vista.cira.colostate.edu/views/.

For more information about EPA’s Regional Haze
Program, visit http://www.epa.gov/visibility.

These photographs taken at Grand Canyon National Park show how visibility can differ. PM, , concentrations were 0.2 pug/m® (left) and

37.3 pg/m’® (right).

(Source: http://vista.cira.colostate.edu/improve/Publications/GrayLit/NPSSpeciallmages/Updated %20NPS%20Special %20Images.pdf)
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20% Best Days
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Figure 37. Trends in visibility (haze index in deciviews) on the 20 percent best and worst visibility days, 1996-2005.

(Source: hitp://www.nature.nps.gov/air)

Note: Visibility trends using a haze index for the annual average for the 20 percent best and worst visibility days are based on aerosol
measurements collected at Interagency Monitoring of Protected Visual Environments (IMPROVE) monitoring sites. The haze index is measured
in deciviews (dv), a visibility metric based on the light extinction coefficient that expresses incremental changes in perceived visibility. Sites

having at least six years of complete data were used.
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CLIMATE CHANGE
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Climate and ground-level air quality are 8000 -
closely coupled within the atmosphere and
Earth system. For example, ground-level
ozone is a greenhouse gas (GHG). Particle 6000
pollution can influence global and regional
climate by scattering or absorbing incoming
solar radiation, and by changing cloud
formation processes and cloud cover. And
climate changes have effects on air quality.
For example, warming of the atmosphere
increases the formation of ground-level 2000 -
ozone, while increases in cloud cover tend to
decrease ozone formation.
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Figure 38 shows the trends in domestic 0
GHG emissions over time in the U.S. The

dominant gas emitted is carbon dioxide

(mostly from fossil fuel combustion). Figure 38. Domestic greenhouse gas emissions in teragrams of
Total U.S. GHG emissions increased carbon dioxide equivalents (Tg CO, eq), 1990-2005. (Source:

16 percent between 1990 and 2005. The hitp://epa.gov/climatechange/emissions/usinventoryreport.html)

. Notes: A teragram is equal to 1 million metric tons. Emissions in the figure
Intergovernmental Panel on th,late Cha'nge include fluorocarbons (HFCs, PFCs) and sulfur hexafluoride (SF6).
has concluded that the Earth’s climate will

continue to warm as global GHG emissions
increase.
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Research is under way that will provide an
improved understanding of the connections
between air quality and climate change.
Using estimates from a computer model that
assumes continued growth in global GHG
emissions, Figure 39 shows

how ground-level ozone in the eastern U.S.
may increase from current levels given
future climate change. For particle pollution,
the interrelationships of climate and
concentrations are more complex.

For more information about emissions and
trends in GHGs, visit http://www.ipcc.ch/
and http://www.epa.gov/climatechange/

Increase in Summer
Daily 8-Hr Max Qzone

emissions/usinventoryreport.html. For o <4%
information about what EPA is doing to ® 4108%
O 8t012%

address climate change, visit
http://www.epa.gov/climatechange/.
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Figure 39. Predicted increases in summertime daily maximum
8-hour ozone concentrations between the 1990s and 2050s.

(Source: Bell, M., et al. Climate change, ambient ozone, and health
in 50 U.S. cities. Climatic Change, Vol. 82, Numbers 1-2, May 2007,
pp. 61-76)
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International Transport of Air Pollution

While domestic sources of emissions are the primary cause of air pollution in our country, the U.S. is both an importer and
exporter of air pollution. Air pollution flows across boundaries — not only between the U.S. and our closest neighbors, Canada
and Mexico, but also between North America, Europe, and Asia, and to some extent, between North America, Africa, and
Central and South America.

Economic growth, in conjunction with increased emissions of particle pollution, mercury, and ozone precursors in developing
countries, may increase background levels of these pollutants in the U.S. EPA and other agencies are working via treaties and
international cooperative efforts to address the international transport of air pollution. For information about the Task Force on
Hemispheric Transport of Air Pollution, an international panel on which EPA serves, visit http://www.htap.org/.

The figure below illustrates how pollution can move. In the summer of 2004, NASA researchers sampled a variety of trace
gases and aerosols (tiny particles suspended in the air) across North America. During this time, wildfires in western Canada
and eastern Alaska were burning more acres than at any time in the previous 50 years. Smoke from these fires traveled
eastward and southward, reaching as far as the U.S. Gulf Coast.
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This figure shows, for July 12-26, 2004, the total amount of carbon monoxide, one of the pollutants emitted by wildfires,
as measured by the Measurements of Pollution in the Troposphere (MOPITT) instrument aboard NASA’s Terra Satellite.

High levels of pollution are indicated by yellow and red colors, and blue indicates low pollution levels. (Source: National
Center for Atmospheric Research/NASA)
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TERMINOLOGY

AQI Air Quality Index

AQS Air Quality System

CAA Clean Air Act

CAIR Clean Air Interstate Rule

CASTNET  Clean Air Status and Trends Network

CcoO carbon monoxide

dv deciviews

EC elemental carbon

EPA U.S. Environmental Protection Agency

FRM Federal Reference Method

GHG greenhouse gas

HFCs hydrofluorocarbons

IMPROVE  Interagency Monitoring of Protected Visual Environments
MOPITT Measurements of Pollution in the Troposphere
NAAQS National Ambient Air Quality Standards
NASA National Aeronautics and Space Administration
NATTS National Air Toxics Trends Stations

NCAR National Center for Atmospheric Research
NCore National Core Monitoring Network

NEI National Emissions Inventory

NH, ammonia

NO nitric oxide

NO, oxides of nitrogen

NO, nitrogen dioxide

O, ground-level ozone

OoCM organic carbon mass

Pb lead

PFCs perfluorinated compounds

PM particulate matter

PM, particulate matter (fine) 2.5 um or less in size
PM,, particulate matter 10 um or less in size

ppm parts per million

SF, sulfur hexafluoride

SIP state implementation plan

SO, sulfur oxides

SO, sulfur dioxide

UATMP Urban Air Toxics Monitoring Program

pm micrometers

ug/m? micrograms per cubic meter

VOC volatile organic compound
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WEB SITES

1999 National-Scale Air Toxics Assessment: http://www.epa.gov/ttn/atw/natal999
Acid Rain Program: http://www.epa.gov/airmarkets/progsregs/arp/index.html
Acid Rain Program 2006 Progress Report: http://www.epa.gov/airmarket/progress/arp06.html
Air Quality Index: http://www.airnow.gov

Air Quality System: http://www.epa.gov/ttn/airs/airsaqs

Air Quality Trends: http://www.epa.gov/airtrends

Air Toxics Monitoring: http://www.epa.gov/ttn/amtic

Air Trends Design Values: http://www.epa.gov/air/airtrends/values.html

Clean Air Status and Trends Network (CASTNET): http://www.epa.gov/castnet
Clean Air Interstate Rule: http://www.epa.gov/cair

Climate change: http://www.epa.gov/climatechange/

Emissions: http://www.epa.gov/ttn/chief/

Emissions and trends in greenhouse gases:
http://www.ipcc.ch
http://www.epa.gov/climatechange/emissions/usinventoryreport.html

EPA Monitoring Network: http://www.epa.gov/ttn/amtic

Health and Ecological Effects: http://www.epa.gov/air/urbanair

Local air quality trends: http://www.epa.gov/airtrends/where.html
Local trends in ozone levels: http://www.epa.gov/airtrends/ozone.html

National Air Monitoring Strategy Information:
http://www.epa.gov/ttn/amtic/monstratdoc.html

National Ambient Air Quality Standards:
http://www.epa.gov/ttn/naaqs/
http://www.epa.gov/air/criteria.html

National Atmospheric Deposition Program: http://nadp.sws.uiuc.edu/

National Core Monitoring Network, “DRAFT National Ambient Air Monitoring Strategy”:
http://www.epa.gov/ttn/amtic/files/ambient/monitorstrat/naamstrat2005.pdf

National Park Service: http://www.nature.nps.gov/air

NO,_ Budget Program Under the NO_SIP Call: http://www.epa.gov/airmarkets/progsregs/nox/sip.html
Office of Air and Radiation: http://www.epa.gov/air

Office of Air Quality Planning and Standards: http://www.epa.gov/air/oaqps

Office of Atmospheric Progams: http://www.epa.gov/air/oap.html

Office of Transportation and Air Quality: http://www.epa.gov/otaq

Regional Haze Program: http://www.epa.gov/visibility

Review of the National Ambient Air Quality Standards for Particulate Matter:
http://epa.gov/ttnnaaqs/standards/pm/data/pmstaffpaper_20051221.pdf

Task Force on Hemispheric Transport of Air Pollution: http://www.htap.org

The Particle Pollution Report - Current Understanding of Air Quality and Emissions Through 2003:
http://www.epa.gov/air/airtrends/aqtrnd04/pm.html

Trends in ozone adjusted for weather conditions: http://www.epa.gov/airtrends/weather.html
Visibility Information Exchange Web Site (VIEWS): http://vista.cira.colostate.edu/views/
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