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Air Pollution

155 miles  6% of days     31 miles  45% of days

Three major types of air pollution

Â Haze ïSulfur Oxides combining with moisture in the air

Â Acid Deposition ïNOx and SOx, dry and wet

Â Ground Level Ozone ïNitrogen Oxides reacting with sunlight and 
VOCôs

Source: NPS data



Class I Area Designation

ÂClean Air Act affords greatest amount of protection to 

Class I areas (National Parks > 6,000 acres & 

Wilderness Areas designated prior to 1977 > 5,000 

acres) 

Â 48 NPS areas are Class I (including GRSM)

ÂClass I areas require responsibilities
ÂFederal Land Manager has ñaffirmative responsibilityò, too take 

ñactive roleò, and ñerr on the side of protectionò

Â Federal Land Managers expected to know the condition of natural 

resources and air quality



Natural Factors that Predispose 

Resources to Air Pollution

Â Frequent and severe air stagnation events

ÂAbundant solar radiation that increases chemical 

reactivity

Â Topography, higher winds, more clouds

ÂAbundant rainfall and humidity 

ÂSubstantial natural emissions (VOCs) from trees that 

react with nitrogen oxides to form ozone

Â Low acid neutralizing capacity in streams



Affected Sources Under the Acid Rain Program

GSMNP

Power Plants Regulated under the Clean Air Act



Acid Deposition Effects to

Aquatic and Terrestrial

Resources at GRSM



Annual Average pH (1990-2000)



Volume Weighted Wet Sulfate Concentrations at 

GRSM (NADP) vs. Total Annual TVA SO2 Emissions
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Annual Mean Weighted Wet Sulate and Nitrate 

Concentrations (NADP-TN11 Elkmont) 

0

0.5

1

1.5

2

2.5
1
9
8
1

1
9
8
2

1
9
8
3

1
9
8
4

1
9
8
5

1
9
8
6

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
7

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

m
g

/l

Sulfate

Nitrate

* CAIR (additional reductions for GRSM by 2015) = 50% S, 48% N

5-Year Trends in pH            
NADP: GSMNP-Elkmont
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Acid deposition of SOx in the Smokies is equal to about 
200 railroad tank car spills of sulfuric acid each year

Source: Dr. Bruce Robinson, UT



Noland Divide High-Elevation 

Ecosystem (N-Saturated)

Typical Low-Elevation

 Ecosystem (N-Limited)

Deposition

28 kg/ha/year

Deposition

8 kg/ha/year

System Retention

7 kg/ha/year

Loss

21 kg/ha/year

System Retention

~7 kg/ha/year

Loss

<1 kg/ha/year

Nitrogen Saturation





Concerns with Acid Deposition

ÂHighest deposition of N and S in North America 

with N increasing

ÂPrecipitation 10 times as acidic as normal (4.5 pH)

ÂAverage ñcloudò or ñfogò at Clingmans Dome has 

pH of 3.6 (~100 times acidic as normal rainwater)

ÂNitrogen saturated soils in spruce-fir ecosystem

Â Loss of soil nutrients (calcium, magnesium)


