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1. INTRODUCTION

The main text of the Generic Environmental Impact Statement on Uranium Milling (NUREG-0511) is
concerned with the impacts that would result from operation of a "model mill" in a “model
region.” The model region is designed to be a composite of the six uranium-producing regions in
the United States. These regions are the Northern Rocky Mountains, the Western Great Plains,
the Wyoming Basin, the Southern Rocky Mountains, the Colorado Plateau, and the Texas Coastal
Plains. This supplement was prepared to present a description of many of the characteristics of
these six regions. Many of the properties are quite different for the different regions, and
knowledge of the variability, or the lack of it, for the different _haracteristics is essential
if one wishes to apply the discussion of the model mill and mode) region to actual or potential
mill sites in the individual uranium-producing regions.

The topics discussed in this supplement parallel those of the main document, this arrangement
allows easy comparison of any of the regions with the model region. In addition, an attempt has
been made to present enough data that this document may be used as a source of information about
the uranium-milling regions of the United States.

1.1 THE SIX REGIONS

The uranium-bearing part of the United States has been divided into six regions (see Fig. 1.1).
Except for one (Wyoming Basin), each region consists of part or all of a physiographic province
and includes the main uranium resource areas in the province. The Northern Rocky Mountains
region corresponds to the northwestern part of the Northern Rocky Mountains physiographic province
and includes the uranium resource areas of eastern Washington, northern Idaho and extreme western
Montana. The Western Great Plains region is a western part of the Great Plains province and
includes the uranium mineralization areas of extreme eastern Wyoming and Montana, the western
Dakotas, and south central Colorado. The Wyoming Basin region (the exception) includes all of
the Wyoming Basin province and the Powder River Basin, which is part of the Great Plains physio-
graphic province. It includes uranium resource areas of Wyoming, northwestern Colorado, and
southern Montana. The Southern Rocky Mountains and Colorado Plateau regions coincide with the
corresponding physiographic provinces. The Southern Rocky Mountains region includes uranium
mineralization areas in Colorade, southern Wyoming, and northern New Mexico. The Colorado
Plateau region includes uranium resource areas in Utah, Colorado, New Mexico, and Arizona.
Finally, the Texas Coas®al Plains region is a small part of the western edge of the Coastal
Plains physiographic province and includes uranium mineralization areas in Texas.

The regions and their relation to the physiographic provinces can be seen in Figure 1,1. Further
details of the uranium mineralization areas are shown in Figure 6.5.

1.2 ORG NIZATION

This document is organized so that a particular characteristic (e.q., groundwater, is discussed
for each of the six regions in a single chapter. Often a chapter will have an introduction which
contains some general aspects of the characteristic being discussed. In the first nine chapters,
physical characteristics of the six regions and, where appropriate, their use or alteration by
human activities are discussed. In the next two chapters, the terrestrial and aquatic biota of
the regions are described. In the next four chapters, sociological aspects of the six regions
are discussed. A chapter on the radiological background in the six regions concludes the report.
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2. CLIMATE

In the following sections, a brief description is presented of various aspects of the climates
of the six uranium-milling regions. Much of the information is contained in tables abstracted
from larger collections of data listed in the references; these sources may be consulted for
more extensive information. The joint frequency distributions for wind speeds and directions
are included because they are needed for the calculation of dispersion of airborne contaminants,
The discussions of the climates are limited to general remarks about regional characteristics,
including seasonal variations in temperature, precipitation, and severe weather.

A1l of the regions are characterized by distinct seasons and large variations in temperature
throughout the year. Total precipitation, defined as the sum of all types of precipitation
expressed as an equivalent amount of liquid water, varies widely over the regions, as does that
fraction which falls as snow. Nevertheless, in all cases, the annual evaporative potential
exceeds the annual precipitation; thus, all six regions are classified as arid or semiarid, even
those in which precipitation is substantial.

2.1 NORTHERN ROCKY MOUNTAINS

The climate of the Northern Rocky Mountains region is semiarid. Seasons are distinct, with
cold, coastal-type winters and mild, dry summers. Spring and fall are transition seasons, with
warm days and cool nights. Daily weather is dominated by air masses causing large variations in
temperatures, cloud cover, and precipitation. Temperatures vary from summer highs near 38°C
(100°F) to winter lows near -29°C (-20°F).' The prevailing winds are southwesterly to westerly
(Table 2.1)* and strong winds are frequent (Table 2.2).°

The average annual pracipitation ranges fro 30 to 50 cm (12 to 20 inches), and large variations
occur in monthly and seasonal totals. Approximately 707 of the total annual precipitation falls
from the first of Octaber to the end of March, about half of this ic in the form of snow. The
mean and maximum monthly total precipiteion and snowfall for Spokane are listed in Table 2.3,
Annual evaporation potential exceeds annual precipitation, the former ranging between 100 and
160 ¢m (40 to 65 inches).” Winter storms, with snowfall, low temperatures, and high winds,
occur occasfonally; summer thunderstorms are infrequent and relatively mild. Tornadoes are
rare. Those that do occur tend to be notably smaller, shorter-lived, and less destructive than
tornadoes occurring farther east.

2.2 WESTERN GREAT PLAINS

The climate of the Western Great Plains region is continental, The seasons are distinct, with
harsh winters and hot summers. Spring and fall have warm days and cool nights. The daily
weather is dominated by high and low pressure centers (with attendant frontal systems) that
cross the area. Temperatures vary from summer highs near 38°C (100°F) to winter lows near
-34°C (-30°F).' Prevailing winds are northwesterly (Table 2.4).° Strong winds are frequent
throughout the year (Table 2.5).°

The average annual precipitation ranges from 40 to 60 cm (16 to 24 inches). Spring and summer
precipitation is uften derived from thunderstorms (Table 2.6). Annual evaporation potential,
which averages 100 to 150 cm (40 to 60 inches), exceeds precipitation.” Winter storms, with
snowfall, low temperatures, and high winds, cccur occasionally. Summer thunderstorms, occasion-
ally accompanied by hail and high winds, occur frequently. Tornadoes are rare and seldom cause
extensive damage.

2.3 WYOMING BASIN

The climate of the Wyoming Basin region is semiarid. Seasons are distinct, with mild summers
and harsh winters. Daily weather is dominated by high- and low-pressure centers. Temperatures
vary from summer highs near 38°C (100°F) to winter lows near -40°C (-40°F).! The prevailing
winds are from the west to southwest, and the speeds are quite high (Table 2.7).7 Strong winds
are fairly frequent throughout the year (Table 2.8).%
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Table 2.1. Joint Frequency of Annual Average Wind Speed and Direction for
Spokane, Washington, 1967-1971

_Speed, meters/second”

Direction 04.;5 1.6-3.2 3.3-5.1 5.2-8.2 8.3-10.8 >10.8 Total
N 0.6% 1.7% 1.1% 0.2% 0.1% 0.0 3.73
NNE 0.5 ¥ 1.3 0.3 0.0 0.0 3.8
NE 0.8 1.5 4.5 0.4 0.1 0.0 9.3
ENE 0.9 4.3 5.3 0.5 0.1 0.0 na
E 1.1 3.4 1.8 0.3 0.0 0.0 6.3
ESE 0.5 1.8 1.3 0.2 0.0 0.0 3.8
SE 0.3 1.6 1.8 0.4 0.0 0.0 4.1
SSE 0.4 1.9 8.3 6.7 0.1 0.0 B.4
S 0.9 k - 5.7 &5 0.3 0.0 12.6
SSW 0.3 1.4 3.4 4.4 1.3 0.1 10.7
SW 0.5 1.8 3.9 4.6 1.6 0.4 12.8
WK 0.6 | 7% 2.2 1.8 0.6 0.3 6.8
-~ 0.5 1.0 0.9 0.6 0.1 0. 3.2
WNW 0.3 0.5 0.3 0.3 0.0 0.0 1.4
NW 0.1 0.3 0.4 0.0 0.0 0.0 0.8
NNwW 0.1 0.3 0.4 0.4 0.0 0.0 | 4%

Total 8.4% 29.7% 39.3% 17.6% 4.1% 0.9%

3onversion: One meter per second = 2.237 miles per hour.

b2,31. calm is proportionately distributed among the 16 directions in the 0-1.5 m/s column. For
each direction the proportionality factor is the frequency of occurrence of the 0-3.2 m/s wind
speed in the given direction divided by the frequency of occurrence of the 0-3.2 m/s wind
speed for all directions.

Table 2.2. Mean and Maximum W» d Speeds and Directions for Spokane, Washington, 1967-1971

Mean Max imum
Speed, " Cpeed, s
Month meters/second Direction meters/second Direction
January 4.0 NE 26 SW
February 4.1 SSW 24 SW
March 4.3 SSW 24 SW
April 4.4 SW 22 SW
May 3.2 SSW 22 SW
June 3.9 SSW 17 SW
July 3.7 SW 19 SW
August 3.6 SW 17 SW
September 3.6 NE 17 SW
October - SSW 25 SW
November 3.7 NE 24 SW
December 3.9 NE 23 SW

3Conversion: One meter per second = 2.237 miles per hour.
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Table 2.3. Mean and Maximum Precipitation and Snowfall
for Spokane, Washington, 1967-1971

Precipitation, cn®'®  _Snowfall, cn®

Month Mean Maximum Mean Ma ximum
January 6.27 12.60 47.8 144.5
February 4.27 10.01 19.8 72.4
March 3.89 9.53 12.2 38.9
April 2.84 7.82 15 16.8
May 3.n 14,50 0.5 8.9
June 3.45 7.77 T T
July 1.02 4.06 - -
August 1.47 4,39 - -
September 2. 5.21 - -
October 3.61 1.63 1.5 15.5
November 5.59 12.95 14.7 62.7
December 6.02 13.03 390 106.7

Ar0tal precipitation of all types, in equivalent centi-
meters of ligquid water.

bConvcrsion: 2.54 centimeters = 1 inch.
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Table 2.4, Joint Frequency of Annuval Average Wind Speed and Direction for
Rapid City, South Dakota, 1967-1971

Speed, meters/second”
Direction 0-1 s" 1.6-3.2 3.3-5.1 5.2-8.2 8.3-10.8 210.8 Total

N 0.9% 1.85 3.6¢ 3.8% 1.6% 0.5%  12.2%
NNE 0.7 1.0 1.4 0.7 0.1 0.0 3.9
NE 0.6 0.8 1.0 0.3 0.0 0.0 2.7
ENE 0.7 1.0 0.9 0.2 0.0 0.0 2.8
£ 1.4 2.4 1.7 0.5 0.1 0.0 6.1
ESE 1.0 1.8 1.8 0.8 0.1 0.0 5.5
St 1.1 2.6 3.0 1.6 0.3 0.0 8.6
SSE 0.7 1.7 2.4 2.0 0.5 0.1 7.4
5 1.0 1.6 1.4 1.3 0.7 0.1 6.1
SSW 0.4 0.8 0.5 0.2 0.1 0.0 2.0
W 0.3 0.5 2.4 0.2 0.1 0.0 1.5
WSW 0.4 0.9 0.5 0.3 0.1 0.0 2.2
W 0.9 2.0 1.7 0.5 0.2 0.1 5.5

' WhW 0.9 2.1 2.9 0.7 0.4 0.2 7.2
™ 0.6 1.5 2.2 2.2 1.5 1.8 9.8
NNW 0.7 1.4 2.9 4.8 3.9 2.8 16.5
Total 12.3% 26.0% 28.3% 20.1% 9.7 5.6%

Conversion: One meter per second = 2.237 miles per hour.
"s.u calm is proportionately distributed among the 16 directions.

Table 2.5. Mean and Maximum Wind Speeds and Directions for
Rapid City, South Dakota, 1967-1971

Mean Ma ximum
Specd, Speed,

Month meters/second Direction meters/second” Direction
January 4.7 NNW 29 SW
February 4.9 NNW 26 NW
March 5.6 NNW 29 W
April 5.9 NNW 21 NW
May 5.5 NNW 25 NW
June 4.8 NNW 25 NW
July 4.4 NNW 30 SW
August 4.6 NNW 29 N
September 4.9 NNW 27 NW
October 5.0 NNW 26 NW
November 4.9 NNW 26 NW
December 4.6 NNW 27 W
3conversion: One meter per second = 2.237 miles per hour.
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for Rapid City, South Dakota, 1967-1971

Table 2.6. Mean and Maximui: Precipitation and Snowfall

Precipitation, cn®'t Snowfall, cn®
Month Mean Maximum Mean Max imun

January 1.19 4.50 13.7 61.0
February 1.45 6.25 16.3 60.2
March 2.51 7.67 23.6 78.0
April 5.3 13.11 16.0 77.7
May 7.14 18.67 3.2 29.5
June 9.32 17.78 0.3 9.1
July 5.33 15.57 - -
August 3.73 11.18 - -
September 3.10 10.01 0.3 5.1
Oc tober 2.18 5.72 4.6 25.9
November 1.22 - 10.4 32.0
December 0.99 4.19 11.9 45.5

%total precipitation of all types in equivalent centi-
meters of liquid water.

b

Conversion: 2.54 centimeters = 1 incnh.
Table 2.7. Joint Frequency of Annual Average Wind Speed and Direction for
Casper, Wyoming, 1966-1975
Speed, meters/second”

Direction 0-1 .Sb 1.6-3.2 3.3-5.1 5.2-8.2 8.3-10.8 >16.8 Total
N 0.4% 1.5% 1.42 0.8% 0. 3% 0.1% 4.5%
NNE 0.4 1.9 <8 2.1 0.6 0.1 73
NE 0.2 1.0 1.4 1.0 0.2 0.1 3.9
ENE 0.2 0.9 13 0.6 0.1 0.0 2.9
E 0.4 3 1:¥ 1.2 0.2 0.1 4.9
ESE 0.2 0.7 0.7 0.4 0.1 0.0 2.1
SE 0.2 0.6 0.5 0.2 0.0 0.0 y0
SSE 0.2 0.7 0.4 0.1 0.0 0.0 1.4
S 0.2 0.7 0.4 0.1 0.0 0.0 1.7
SSW 0.2 0.9 1.8 4.5 4.3 2.4 14.1
SW 0.2 0.9 2.8 6.3 4.5 2.1 16.8
WSW 0.4 1.2 5.2 4.8 2.0 0.9 15.0
W 0.8 2.9 4.5 2.8 1.0 0.6 12,6
WNW 0.3 [ 1.0 0.9 0.3 0.1 3.9
b 0.2 1.1 1.0 0.5 0.2 0.0 3.0
"NW 0.4 1.8 1.3 0.6 0.2 0.1 4.5

Total 4.9 19.9% 27.4% 27.1% 14.1% 6.6%
®Conversion: One mete~ per second = 2.237 miles per hour.

®2.2% calm is proport 1ately distributed among the 16 di: actions.
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Table 2.8. Mean and Maximum Wind Speeds and Directions for Casper, Wyoming, 1966-1975

Mean Max imum
Speed, Speed,

Month meters/second Direction meters/second® Direction
January 7.6 SW 26 SSW
February 6.8 SW 26 SW
March 6.4 SW 36 WSW
April 5.8 WSW 24 WSKW
May 5.3 WSW 26 NW
June 5.0 WSW 23 N
July 4.5 WSW 23 WSW
August 4.7 SW 22 WSW
September 5.0 WSW 24 NW
October 5.5 SW 25 WSW
November 6.5 SW 22 WoW
December 7.2 SW 28 oSW

3conversion: One meter per second = 2.237 miles per hour.

Average annual precipitation ranges from 30 to 40 cm (12 to 16 inches); much of this is received
during the period May-July in the form of wet snow and rain. The mean and maximum monthly total
precipitation and snowfall for Casper are listed in Table 2.9. Annual evaporation potential
exceeds precipitation, averaging 100 to 180 cm (40 to 70 inches).* Winter storms are common.
Thunderstorms, occasionally spawning tornadoes, are frequent in spring and summer. The torna-
goes tend to be notably smaller, shorter-lived, and less destructive than tornadoes occuring
arther east.

2.4 SOUTHERN ROCKY MOUNTAINS

The climate o€ the Southern Rocky Mountains region is typical of that occurring in mountainous
terrain, with .evere winters and showery summecrs. Spring and fall usually include warm days and
cool nights. Daily weather is influenced by elevation, which is responsible fur large daily
fluctuations in t wmperatures, Temperature decreases and precipitation increases with increasing
altitude. Summer .ighs are neas 32°C (90°F) and winter lows near -51°C {-60°F).' Prevailing
winds are from the .uth and the speeds are quite high. Representative data on wind speed and
direction, for Denver, Colorado, are given in Table .10.7 Strong winds are frequent throughout
the year (Tahle 2,11).%°

Average annual precipitation ranges from 25 to 80 cm (10 to 32 inches), and large variations
occur in monthly and seasonal totals. Late spring and summer precipitation is normally derived
from scattered thunderstorms. The mean and maximum monthly total precipitation and snowfall for
Denver are listed in Table 2.12. Annual evaporation potential exceeds 