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Mandatory PSD Class I areas in the vicinity of Freedom
Mine include Theodore Roosevelt National Park (3 units)
and the Lostwood Wilderness Area in North Dakota. Class
I areas in Montana include the Medicine Lakes Wilderness
Area, and Fort Peck Indian Reservation. The Freedom Mine
region and remaining Indian Reservations in Montana and
the Dakotas are classified as PSD Class II.

Our analysis compares potential air quality impacts from
the proposed Alternatives to applicable ambient air quality
standards and PSD increments. Comparisons to the PSD
Class I and II increments are intended to evaluate a thresh-
old of concern for potential impacts, and do not represent a
regulatory PSD Increment Consumption Analysis. Even
though most of the development activities would occur
within areas designated PSD Class II, potential impacts on
regional Class I areas are evaluated.

Regional Haze Regulations

Visibility impairment is an indicator of air pollutant con-
centration. Visibility can be defined as the distance one can
perceive color, contrast and detail. Fine particulate matter
(PM2.5) is the main cause of visibility impairment. Visual
range, one of several ways to express visibility, is the fur-
thest distance a person can distinguish a dark landscape fea-
ture from a light background like the sky. Without human
caused visibility impairment, natural visual range would
average about 150 miles in the western United States and
about 70 miles in the eastern United States.

The Regional Haze Regulations were developed by the EPA
in response to the Clean Air Act Amendments of 1990. They
are intended to maintain and improve visibility in PSD Class
I areas across the United States, so that visibility is these
areas is returned to natural conditions.

Climate and Meteorology

The climate of the Freedom Mine area is classified as mid-
latitude semi-arid steppe (Trewartha and Horn, 1980). Steppe
climate is characterized by large seasonal variations in tem-
perature (for example, cold winters and warm summers) and
by precipitation levels that are low but still sufficient to sup-
port grasses.

Weather data for the Freedom Mine area are available from
the State ambient monitoring station located in Beulah, North
Dakota. Beulah is at an elevation of 1,785 feet and is about
nine miles southeast of the proposed WMA.

Temperature

Annual temperature normals are 43o F in Beulah, North
Dakota. Summer highs are usually in the 80’s and winter
lows are generally in the single digits.

North Dakota temperature data are available for the past 40
years (1961 through 2000). These data show little overall
warming or cooling in Beulah, North Dakota (NOAA, 1992
and 2002).

Precipitation

Mean annual precipitation is 17 inches in Beulah. Data from
the National Oceanographic and Atmospheric Administra-
tion (NOAA) show very slight drying from the period be-
tween 1961 and 1990 to the period between 1971 and 2000.
(NOAA, 1992 and 2002).

Dispersion

Atmospheric stability is a measure of the atmosphere’s ca-
pacity to disperse pollutants. Although stability data are not
available for the Freedom Mine project area, they are avail-
able for the Bismarck International Airport, about 70 miles
to the southeast. These data indicate that annual dispersion
at Bismarck is high (stability classes A, B and C) less than
15% of the time, low (stability classes E and F) about 30%
of the time, and fair (stability class D) about 57% of the
time (EPA, 1992).

Wind Velocity

Windy conditions are common due to the passage of mid-
latitude cyclones and associated fronts compounded by the
lack of physical barriers. Prevailing winds are from the north-
northwest at an average speed of 12 miles per hour. Winds
from the east and southeast are also commonplace.
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Table 3.2

PSD Increments


Pollutant 
Averaging 

Time 

PSD Increment 
Class I Class II 

µg/m3 ppm µg/m3 ppm 

Nitrogen Dioxide 
NO2 

Sulfur Dioxide 
SO2 

Particulate Matter 
PM10 

Annual 

3 hour 
24 hour 
Annual 

24 hour 
Annual 

2.5 0.0013 

25 0.0096 
5 0.0019 
2 0.0008 

8 
4 

25 0.013 

512 0.1956 
91 0.0348 
20 0.0076 

30 
17 
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