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What About the Future?
Thanks to legislation such as the Clean Air Act and
its amendments, the levels of most air pollutants in
Shenandoah National Park have declined since monitoring began in the early 1980s. Great progress has been
made.
The good news for the park is that:
• Acid rain and ozone in the air have declined for two
decades and are expected to continue to do so.
• Visibility is getting slightly better.
• Data collected on impacts in Shenandoah have been
used to press for regional air pollution reductions.
The bad news is that:
• Shenandoah still experiences some of the highest
air pollution levels of any national park.
• Most of the natural visual range is lost to haze from
air pollution.
• Levels of acidity in many streams are harmful to fish
and some species of aquatic insects that are necessary for a healthy ecosystem.
• Continued ozone exposure may cause damage to plant
foliage and reduce plant growth and survival.
• Some of the damages that have occurred will only
be partially reversible over the next century.
• In order to restore park resources to relatively clean
conditions, further reductions in regional emissions
of air pollutants will be required.
The National Park Service is engaged in improving
and protecting air quality in the national parks by
reviewing industry emissions permits, fostering scientific monitoring of resource conditions in the parks,
and encouraging responsible energy use.

What Can You Do to Help?
Everyday decisions affect levels of air pollution in
Shenandoah and other protected lands. Efforts to reduce the amount you drive and the energy you use will
translate directly into changes in regional air pollution
levels. The future of this park and other highly valued
natural areas will be affected by the choices you make.
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Why We Care About the Air
The National Park Service has a responsibility to protect
sensitive resources in Shenandoah National Park from
the adverse effects of air pollution.

Why We Care
About the Air
SHENANDOAH
N AT I O N A L PA R K

“Humankind has not woven the web of life. We
are but one thread within it. Whatever we do to the
web, we do to ourselves. All things are bound together.
All things connect.”
Attributed to Chief Seattle, 1855
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atmosphere. The light scattering that occurs from natural
air molecules is responsible for the blueness of the sky.
Too much light scattering from gasses and particles causes
haze, which affects how far we can see. On average, haze
from pollution at Shenandoah reduces the distance we can
see by nearly 80%.

Effects of Air Pollution on Natural Environments

Background
Shenandoah National Park, located in the Blue Ridge
Mountains in Virginia, contains exceptional natural
features and awe-inspiring views from Skyline Drive and
the Appalachian Trail. However, the environment is not
pristine; Shenandoah receives more air pollution than
almost every other national park, and natural resources
in this park are threatened. Some damage has occurred
and more is predicted unless air pollution decreases.

Types of Air Pollution in Shenandoah
Three primary categories of air pollution may harm the
natural resources in Shenandoah National Park:
• airborne nitrogen, sulfur, and mercury deposits
• ground-level ozone1
• haze
Nitrogen, sulfur, and mercury enter the air as emissions
from power plants, industry, motor vehicles, and agriculture. These pollutants then deposit to the Earth’s
surface, for example as “acid rain”. Ground-level ozone
forms over the park when air pollutants react chemically
in the atmosphere in the presence of sunlight. Smoke,
dust, humidity, and air pollution all contribute to haze.
Visibility gets worse when these gases and particles increase the scattering and absorption of visible light in the
1

Ozone that forms near ground level is a pollutant; ozone in the upper atmosphere (stratosphere) occurs naturally and helps to protect
the Earth from the damaging effects of ultraviolet radiation.

Air pollutants, including
nitrogen, sulfur, mercury,
and ozone, can cause a
wide range of impacts
on sensitive resources.
Nitrogen pollution acts as
a fertilizer, making it easier
for some plants to flourish
and harder for others to
compete. Acid rain can
acidify (decrease pH) both Injury to a black cherry tree caused by
soil and water and change ozone in Shenandoah National Park.
the plant and fish species
that live there. Streams in Shenandoah that are now acidified contain fewer species of fish and certain insects (including mayflies, which are important fish food) as compared
with streams that have not acidified. Mercury can accumulate to high levels in some fish and wildlife, and can be toxic
to humans and wildlife species at the top of the food web.
High concentrations of ground-level ozone can damage forest ecosystems, vegetation, and even human health.

Chemical/Physical
Effects of Air Pollution

Threatened or
Affected Resources

• Stream acidity

• Fish and other aquatic
life forms

• Soil acidity, high air
ozone concentration

• Health and survival of
plants

• Nitrogen fertilization of
plants

• Increases in weedy species, loss of native species

• Atmospheric haze

• Views of the mountains
and valleys

Effects of air pollution on
streams, soils, and vegetation accumulate over
time, and may persist into
the future for centuries.
In some cases, sensitive
species that suffer damage from air pollution are
slowly replaced by more
tolerant species, causing a shift in the mix of
species within a stream
or plant community. Such
subtle changes can develop over many decades. Small streams can be damaged by
acids from air pollution.
Air pollution effects on
streams are complex and variable. As a result, similar
amounts of acid rain have acidified some streams in the
park and left others relatively unchanged. Many fish can
no longer survive in these acidified streams.
Calcium stored in the soil can counteract the acidification effects of air pollution. However, the natural
calcium supply gradually declines over time as acidifying pollutants continue to be deposited. Eventually, the
acids from sulfur and nitrogen deposits will acidify sensitive streams. With a reduced calcium supply, streams
are expected to acidify more in the future than they
have so far. This means that the effects are not totally
reversible, and that some damage may persist even if we
stop all air pollution today.
What Air Pollution Means to Your Park Visit
• Increased haze and decreased ability to see across
the valley to distant landscapes
• Damage to vulnerable plants
• Loss of all fish in some streams, and loss of some
species of fish and other life forms in other streams
• Disruption of the functioning of natural ecosystems
• Ozone levels that occasionally exceed human
health standards - ask about park health advisories

