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12 CLIMATE

12.1 Climatological Factors

Navajo Mine is located in an arid and semi-arid climatic region within the Colorado Plateau physiographic province
of the Western United States, geographically west of the 100th meridian west longitude. The Permit Area ranges in
elevation from 5,000 to 5,600 feet above sea level. The average annual precipitation is 5.90 inches with an annual
average net evaporation rate of 55 inches (Class A Pan method) (Williams 1986). The average relative humidity

ranges from 33 percent in July to 65 percent in January with an annual average of 45 percent (Navajo Mine).

Navajo Mine has collected climatological data from two onsite meteorological monitoring stations designated Met
Station | and Met Station Il (see Exhibit 12-1 for locations) since 1991. In addition, long term climatological data
are available from other stations in the area, including the New Mexico State University (NMSU) Agriculture

Science Center which provides the most continuous long term data base near the Navajo Mine.

12.1.1 Precipitation

Long term precipitation data is obtained from the NMSU Agriculture Science Center, located nine miles east of the
Navajo Mine (Smeal et. al., 2003). The average annual precipitation for the general area for the last 34 years (1969-
2003) has been 8.10 inches with a minimum of 3.57 inches in 1976 and a maximum of 14.65 inches in 1986.
Automated Navajo Mine precipitation data collected since 1991 and the NMSU data sets are summarized in Table
12-1.

Most precipitation in the region occurs from July through September from localized, high intensity, short duration

thunderstorms.

12.1.2 Temperature
The NMSU site shows temperature extremes were -34 °F in 1961 and 105 °F in 1971. Navajo Mine’s temperature

data for the 2003 calendar year averaged approximately 56.3 °F for Met Station Il. The temperature extremes in
Table 12-2 were based on one-hour averages and were 32.9 °F and 79 °F. The NMSU temperature data are

summarized in Table 12-2 and the 2003 Navajo Mine data is summarized in Table 12-3.

12.1.3 Growing Season

From the NMSU 1957 through 1992 data, the average frost-free growing season is 146 days. The average date of
the last frost (32 °F) is usually May 19" and the first frost is usually October 11". This data is summarized in Table
12-2.

12.1.4 Wind Data
The wind speed and direction data are available from Navajo Mine Met Station | and Met Station 1I. Cumulative

wind roses for both stations are shown in Figure 12-1 and Figure 12-2 for the calendar years 1991 through 2003.

12-1 1/13
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The wind rose data shows hourly average wind speed in meters per second (m/s) and direction. The wind rose
profiles at the Navajo Mine show the prevailing high and low velocity wind directions. Episodic wind events can
reach velocities up to 51 m/s (115 mph). Generally, the highest winds occur in the spring and during summer
thunderstorm events. These high velocity winds are responsible for and can be correlated to the collection of

elevated fugitive dust emission data.

Approximately 75 percent of the wind speed data collected falls between 1.1 to 5.0 meters/second (2.5 to 11 mph)
and comes from the prevailing wind directions SSE, SE, ESE, and E. Approximately, 25 percent of the wind speed
data collected falls within 5.1 to 15.0 m/s (11 to 33 mph) and comes from the opposite NW and NNW directions.

The wind direction patterns shown are different for the two meteorological stations. At Met Station | the
predominant directions are NW-WNW and E-ESE. At Met Station Il the predominant directions are NNW-NW and
SE-SSE. These differences represent effects of the local topography. The northern Met Station | is affected by the
San Juan River Valley drainage winds which account for the shift in the prevailing wind direction to a more easterly
orientation. The Met Station Il wind direction patterns are considered the most representative of the wind direction

patterns in the central (i.e., Hosteen and Barber) and southern (i.e., Lowe and Dixon) areas of the mine.

12.2 Climate Information Collection and Analysis

Navajo Mine meteorological monitoring program was redesigned in the spring of 1991. The two existing three
meter tripods were replaced with two 10 meter towers at the same locations meteorological sensors and data
acquisition systems were replaced. The meteorological equipment is operated in compliance with Prevention of
Significant Deterioration (PSD) Meteorological Program Guidance for Regulatory Model Applications (U.S. EPA

1987). The location of the monitoring stations are shown in Exhibit 12-1.

Each station produces hourly averages of wind speed, wind direction, sigma theta (standard deviation of horizontal
wind direction), temperature, relative humidity, and hourly precipitation totals. The wind, temperature, and
humidity sensors are mounted on the towers at approximately 10 meters (about 33 feet) above ground level. The
precipitation sensor is at ground level. The meteorological data collected at each station is used to document climatic
condition and the identification of sources of natural (i.e., high winds) or mine related fugitive dust. Cumulative
twelve-year wind rose graphic representations of the wind speed and wind direction are shown in Figure 12-1 and

Figure 12-2. Data used for Figure 12-1 and Figure 12-2 are located in Appendix 12.A.
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Navajo Mine Melt 1 - 10 Meter Tower

March 1991 to December 31, 2003
Wind Speed (m's) vs Wind Direction

\;
1400 -1 -

P e sk .
gswy —— e -ft,t,ﬂ
5
E1s01- Eu0l15 Oso1-0.0

O:0r-30 Ci01-3.0 B0.15-1.0

Figure 12-1



Navajo Mine Met 2 - 10 Meter Tower

March 1991 to December 31, 2003
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Table 12-1 Navajo Mine Regional Precipitation Data (inches)

MET | & Il Average Annual  Monthly Monthly

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total Maximum  Minimum
0.86 019 017 106 082 033 108 086 541 1.08 0.17

012 0.14 092 003 1.08 002 046 203 055 036 015 038 6.21 2.03 0.02
151 060 041 016 0.37 004 184 087 08 045 007 6.89 1.84 0.04
003 044 013 026 117 012 039 0.39 110 077 040 036 555 1.17 0.03
032 025 057 091 041 035 017 086 078 0.02 013 047 521 0.91 0.02
011 024 016 010 0.09 091 025 0.62 037 133 031 011 457 1.33 0.09
038 0.08 000 243 0.79 047 120 144 111 025 041 054 907 2.43 0.00
0.17 043 020 004 0.01 000 046 095 058 169 084 003 538 1.69 0.00
0.15 0.00 026 111 1.19 026 107 277 020 0.01 007 009 7.15 2.77 0.00
041 0.08 165 0.02 0.00 003 039 056 025 104 037 012 4389 1.65 0.00
032 035 116 028 048 001 063 113 024 018 026 031 533 1.16 0.01
001 0.00 005 030 0.00 000 011 031 257 1.09 053 021 515 2.57 0.00
016 097 036 009 0.07 001 034 079 046 100 028 004 456 1.00 0.01

MET | & Il Ave. 032 024 050 051 054 021 044 116 078 066 041 029 590

NAVAJO MET |

Annual

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total

Monthy Average 038 034 055 049 053 020 039 120 085 080 053 036 6.67

Table 12-1-1
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Table 12-1 (Continued)

NAVAJO MET I
Annual
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total
Monthy Average 023 025 043 043 047 019 048 106 067 057 029 020 513
Total monthly precipitation depth (inches) recorded at the NMSU Agricultural Science Center at Farmington from 1969 to 2003
Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total
Mean 047 044 071 057 052 026 085 1.10 1.09 095 0.72 042 810

Rank 9 10 6 7 8 12 4 1 2 3 5 11

Table 12-1-2
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Table 12-2 NMSU Temperature Extremes and Frost Free Periods

Year Max. Date of Min. Temp. Date of Date of Date of First No. of
Temp. in °F Max. in°F Min. Temp.  Last 32° 32°Temp.  Frost Free
Temp. Temp. Fall Days
Spring
1957 100 06/28 7 01/22 04/28 10/23 178
1958 102 07/12 0 12/23 04/27 10/17 173
1959 99 07/23 -6 01/04 05/06 09/25 142
1960 102 07/29 -10 01/18 05/26 10/05 132
1961 102 06/22 -34 12/12 05/22 09/04 105
1962 101 08/15 -17 01/03 05/16 10/11 148
1963 100 07/19 -20 01/12 05/13 10/14 154
1964 101 07/20 -10 12/13 05/09 10/07 115
1965 98 08/11 -7 12/13 05/29 09/21 115
1966 100 07/06 -4 12/29 05/13 09/14 154
1967 99 07/04 -7 01/08 06/17 10/07 99
1968 100 06/23 -6 12/23 05/18 09/17 122
1969 103 08/09 4 12/31 05/01 10/05 157
1970 101 06/27 -5 01/07 05/08 09/26 141
1971 105 07/13 -22 01/07 05/30 09/18 111
1972 101 07/15 0 02/03 05/26 09/30 127
1973 100 07/05 -4 01/15 06/19 09/26 98
1974 102 06/29 16 01/03 05/22 09/28 129
1975 99 08/08 -6 01/04 06/19 09/26 98
1976 103 07/10 -5 01/02 06/15 10/07 113
1977 99 07/26 -8 01/10 04/21 10/31 193
1978 103 07/13 -15 12/11 05/06 09/20 137
1979 102 07/08 -11 01/28 05/11 10/22 164
1980 103 06/26 9 11/22 05/22 09/29 129
1981 100 07/16 1 12/24 05/07 10/22 168
1982 97 07/22 -3 02/07 05/06 10/05 152
1983 99 08/06 9 01/03 05/20 09/21 124
1984 95 07/07 2 01/18 05/08 10/15 158
1985 100 07/07 -1 02/01 05/14 09/30 139
1986 96 07/15 8 01/08 04/27 10/12 168
1987 98 07/25 1 12/15 04/21 10/19 181
1988 99 06/23 -2 01/28 05/07 11/29 206
1989 103 07/07 -14 02/07 04/30 10/18 171
1990 103 07/01 -16 12/24 04/10 10/09 181
1991 97 07/08 -3 01/01 05/05 10/28 176
1992 95 08/04 -2 12/21 04/21 10/08 170

Table 12-2
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Table 12-3 Navajo Mine 2003 Temperature Summary (hourly average in degree Fahrenheit)

Met Station Il

Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov  Dec Avg.
Max 583 621 707 752 939 936 101.7 959 909 862 626 576 79.0
Min 198 144 235 273 338 534 619 59.0 424 322 154 111 329
Mean 385 368 445 536 656 739 827 763 678 596 412 347 56.3

Table 12-3
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Appendix 12.A

Met 1 and Met 2 Wind Direction vs. Wind Speed Back-up Data

(5/94;5/04)



Met 1 Wind Data

1 (5/94; 5-04)
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Met 2 Wind Data

2 (5/94; 5/04)
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