
AIR QUALITY
M O U N TAINS.  EVEN H UM AN HEALTH IS  AT

RISK .  M OST  P OLLUT ION OR IGINATES OUT-

SIDE  THE  PAR K AND IS  C REATED  B Y POW E R

PLANTS,  INDUSTRY,  AND MOTOR  VEHIC LES .
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RE S E A R C H and monitoring conducted

in Great Smoky Mountains National Park has

shown that airborne pollutants emitted from

mostly outside the Smokies are degrading park

resources and visitor enjoyment. The burning

of fossil fuels—coal, oil, and gasoline—causes

most of the pollution. Inade-

quate pollution control equip-

ment in many power plants, 

factories, and motor vehicles 

is the primary problem. 

Wind currents moving 

toward the southern 

Appalachians transport air 

pollutants from urban areas, 

industrial sites, and power 

plants located both near and 

far. The height and physical 

structure of the mountains, 

combined with predominant 

weather patterns, tend to trap 

and concentrate human-made 

pollutants in and around the national park. 

SHRINKING VIEWS AND 
PA RTICLE POLLUTION
Views from scenic overlooks at the park have

been seriously degraded over the last 60 years

by man-made pollution. Since 1948, based on

regional airport records, average visibility in the

southern Appalachians has decreased 40% in

winter and 80% in summer. These degradations

in visibility not only affect how far one can see

from an overlook, they also reduce how well one

can see. Pollution causes 

colors to appear washed 

out and obscures landscape

fe a t u res. Pollution typically

appears as a uniform     

whitish haze, different    

from the natural blue mist-

like clouds for which the

Smokies were named.

The burning of high-

sulfur coal produces tiny

airborne sulfate particles

which scatter light and 

degrade visibility.

Visitors seldom see 

distant mountain ridges

during the summer because of this regional

haze. Annual average visibility at the park is 33

miles, compared to natural unpolluted condi-

tions of 113 miles. During severe haze episodes,

visibility has been reduced to under one mile.
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Summer sulfate particle concentrations and

summer visibilty have shown improvement over

the past decade. Coal burning electricity-gener-

ating power plants remain the source of most

sulfates.

In a 1996 survey, 74% of summer visitors to

the Smokies said clean air was “extremely

important” to them during their visit; 84% said

scenic views were “extremely important.”

GROUND-LEVEL OZONE
POLLUTION THREAT E N S
PEOPLE, PLANTS
Another air quality problem, ozone pollution,

threatens human health and park plants. Not to

be confused with the naturally occurring, bene-

ficial ozone layer which filters the sun’s ultravio-

let rays, ground level ozone is a colorless gas

created when nitrogen oxides mix with volatile

organic compounds in the presence of sunlight.

Power plants, motor vehicles, and factories are

the main producers of nitrogen oxides. Most

ozone pollution originates outside the park and

travels to the Smokies on prevailing winds dur-

ing the summer months.

Ozone exposures in the park are among the

highest in the East and have exceeded levels

that threaten human health on over 300 days

since 1990. On average, ozone levels over the

ridgetops of the park can be up to two times

higher than in nearby cities, including

Knoxville and Atlanta. 

Ozone is a respiratory irritant for humans.

Research shows that ozone can cause coughing,

sinus inflammation, chest pains, scratchy

throat, even permanent lung damage and

reduced immune system functions. Children,

the elderly, people with existing health prob-

lems, and active adults are most vulnerable.

Ozone levels are injuring trees and other

park plants. Thirty species of plants showed leaf

damage after being exposed to controlled ozone

levels similar to those that occur in the park. 

To further quantify ozone injury to plants,

permanent monitoring plots were set up in the

DU RING S UMM ER , OZONE  POLLU TION MAY BE WORSE  ON T HE  APPA L ACHIAN TRAIL
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protecting, and enhancing air quality. The 1977

amendments designated all national parks that

exceed 6,000 acres as mandatory Class I areas

worthy of the greatest degree of air quality 

protection under the Act. Also under the Act,

Congress mandates the federal land manager

(Department of Interior Assistant Secretary for

Fish, Wildlife, and Parks) to “protect air quali-

ty-related values,” including visibility, flora,

fauna, surface water, ecosystems, and historic

resources. It further directs the land manager to

“assume an aggressive role in protecting the air

quality values of land areas under his jurisdic-

tion... In cases of doubt the land manager

should err on the side of protecting the air

quality-related values unimpaired for the enjoy-

ment of future generations.”

FINDING SOLUTIONS
Recent analysis shows that park air quality is

improving for haze, particles, ozone, and acid

rain. The Park Service is optimistic that park air

quality will continue to improve over the next

decade because of existing and new air quality

regulations and other actions, including:

• An Environmental Protection Agency (EPA)

program took effect in 2004 that reduced nitro-

gen oxides in most eastern states by 30%. The

Tennessee Valley Authority (TVA) installed

nitrogen oxide emission controls on the two

power plants closest to the park, which reduced

emissions by 71%. This lead to less ozone 

pollution and nitrogen deposition in the park.

• The EPA issued the Clean Air In t e r s t a t e

Rule and the Clean Air Me rc u ry Rule in 2005

for eastern states which will lower electric

utility emissions of sulfur dioxide, nitro g e n

oxides, and merc u ry by 73%, 61%, and 70%,
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park. In general, researchers found that ozone

exposure and damage to plants are worse at the

higher elevations. They also documented that

up to 90% of black cherry trees and tall milk-

weed plants in numerous park locations show

leaf symptoms of ozone damage. Some of the

other plants that show ozone leaf symptoms

include tuliptree, sassafras, winged-sumac,

blackberry, and cutleaf coneflower.

ACID RAIN, ACID CLOUDS,
AND NITROGEN OV E R L O A D
Plants and animals in the park are also threat-

ened by airborne sulfur and nitrogen pollution.

The park receives the highest sulfur and nitro-

gen deposition of any monitored national park.

These pollutants fall to the ground not only as

acid rain, but also as acidic dry particles, gases,

snow and cloud water. The average acidity (pH)

of rainfall in the park is 4.7, more acidic than

natural rainfall (5.0-5.6). Clouds with acidity as

low as 2.0 pH bathe the high elevation forests

above during much of the growing season. 

Research shows that certain high elevation

soils in the park are receiving so much airborne

nitrogen that they are suffering from advanced

nitrogen saturation. This condition limits the

availability of forest nutrients, especially calci-

um, to plants and causes the release of toxic

aluminum that can hurt vegetation (red spruce)

and streamlife (brook trout). Mountain streams

and forest soils are being acidified to the point

that the health of the park’s high elevation

ecosystems is in jeopardy.

FEDERAL MANDATES FOR
CLEAN AIR
Congress passed the Clean Air Act in 1970,

establishing national policy for preserving, 

ACID RAIN, ACID CLOU DS,  AND DRY DEPOSI TION COMBINE  TO DUMP OVER  150  POU NDS OF  S ULFAT E  

AND NITR AT E PER ACRE  ANNU ALLY  ON HIGH EL EVAT ION S ITES  IN  THE  GREAT  S MOKY MOUNTA I N S .



re s p e c t i ve l y, by 2015. Pollution would be

capped at the reduced levels providing 

long-term protection against air quality 

d e t e r i o r a t i o n .

• TVA announced in 2001 that they will be

installing sulfur dioxide controls (scrubbers) on

the two power plants closest

to the park by 2010, which

will reduce sulfur dioxide

emissions from those plants

by over 90% and improve

the park’s air quality by 

lessening haze, particle 

pollution, and acid rain.

• The EPA issued the Clean

Air Diesel Rule in 2005 that

will cut nitrogen oxide

emissions from non-road

c o n s t ruction and agricultural

and industrial diesel-pow-

ered equipment by more that

90% by 2015. This rule will

also remove 99% of the sulfur in diesel by

2010.

• The Park Service is collaborating with various

regulatory agencies to develop visibility, parti-

cle, and ozone protection plans for the park by

2007-2008. These plans will ensure that public

health standards are attained by 2009-2010 and

reasonable progress goals for visibility improve-

ments are achieved by 2018.     

PARK SERVICE POSITION
It is the position of the National Park Service

that new emission permits for industries and

utilities in the region that will adversely impact

the park should be granted only when “best

available control technology” is planned and
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G R E AT  S MOKY MOUNTAINS  NATI ON AL  PARK HAS BEEN DESIGNATED A “CLASS  ONE ” AREA 

WO RTHY OF  THE  GR EATES T DEGR EE  OF A IR QU ALIT Y  PROT ECTION UNDER THE  CLEAN AIR  AC T.
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when offset reductions are taken to prevent any

net increase in pollutants and impacts. The

Park Service also supports the strictest possible

regulations on vehicle and other emissions

which contribute to the problem.

The Park Service is working with state and

local agencies, EPA, TVA,

industry, and public inter-

ests to monitor air quality,

increase public awareness,

and develop a comprehen-

sive plan to remedy existing

and prevent future adverse

impacts. Measures include

emission offset programs,

improved control technolo-

gy, and determination of

emission caps and govern-

ment health and welfare

s t a n d a rds for multiple 

pollutants. To remedy air

pollution problems and

re s t o re re s o u rces at the park, additional 

reductions of nitrogen and sulfur emissions are

necessary.

W H AT YOU CAN DO:
• Conserve electricity at home and at work

• Use energy-efficient appliances and cleaner

forms of transportation and fuels

• Keep your vehicles in good operating

condition and drive less.

For more information, contact:

Superintendent, Great Smoky Mountains

National Park, 107 Park Headquarters Road, 

Gatlinburg, TN 37738 (865) 436-1200, or

h t t p : / / w w w 2 . n a t u re . n p s . g ov / a i r / We b C a m s / p a rk s

/grsmcam/grsmcam.cfm

The National Pa rk Se rvice has been monitoring

air quality in the park for more than 26 ye a r s .


