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afternoon. Table 2 contains temperature statistics for the Black Mesa leases. The data

have been collected at four sites (1, 8, 9, 12) at the ten-meter level.

Evaporation

Evaporation has been monitored annually at four locations (1, 8, 9, 12) during the period

May 15 through October 15. Table 3 contains a summary of the evaporation data. Mean

annual evaporation for these months is 45 inches with the greatest monthly evaporation

occurring during June and July.

Wind

Wind speeds average approximately three meters per second (approximately seven miles per

hour). A maximum wind speed of 33 meters per second (74 miles per hour) has been recorded

(see Table 4). The highest average monthly wind speeds occur in April and May and the

lowest occur in January and September.

The joint frequency distribution of wind speed and direction for Sites 1 and 8 may be

found in Tables 5 and 6, respectively. There is a significantly different distribution of

wind direction between these two sites because of their locations. The topography is such

that Site 1 is located at the bottom of a "bowl" (elevation 6407 feet) on relatively flat

terrain. Site 8 is located at the rim of the "bowl" at an elevation of 7040 feet. The

result is a greater percentage of calm periods at Site 1 compared to Site 8 (32.25 percent

versus 22.66 percent). During calm periods, wind direction becomes variable due to the

absence of a pronounced pressure gradient.

The distribution of wind direction and speed at Sites 8 and 1 may be found in Figures 6

and 7, respectively. Both sites exhibit a predominance of southerly winds with

southwesterly winds being most frequent.
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FIGURE 1

THE BLACK MESA REGION OF NORTHERN ARIZONA

o

o



•^^gjf.

c

FIGURE 2

METEOROLOGICAL MONITORING
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FIGURE 3

AVERAGE ANNUAL PRECIPfTATION BY SITE

BLACK MESA LEASES

PEABODY COAL COMPANY

(March, 1980 - June, 1985)
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FIGURE 4

AVERAGE MONTHLY PRECIPITATION

BLACK MESA LEASES

PEABODY COAL COMPANY

(March, 1980 - June, 1985)
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SITE

Mcnth/Year

1 Sept/1983

5 Sept/1983

7 Sept/1983

8 Sept/1983

10 Sept/1983

11 May/1980

12 Jul/1982

TABLE 1

Maximum Rainfall Intensities

By Monitoring Location

Black Mesa Leases

Peabody Coal Company

March, 1980 - June, 1985

DAILY HOURLY

Amount Month/Year Amount

(inches)

1.32

1.03

1.59

1.40

0.96

1.98

1.14

(inches)

Aug/1982 0.74

Aug/1980 0.49

Aug/1983 0.85

Aug/1984 0.58

Jul/1984 0.60

Jun/1984 0.90

Aug/1981 0.69
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FIGURE 5

ANNUAL PRECIPITATION

(inches)

BLACK MESA LEASES

PEABODY COAL COMPANY
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TABLE 2

Temperature Statistics

Black Mesa Leases

Peabody Coal Company

(July, 1980 - June, 1985)

Averag e Average

in (3F) Maximum (°F) Minimum (°F)

: • 42 22

: 44 24

:. 47 27

i, 58 31

5S 68 40

6 - 73 48

.: 83 56

€ 80 55

e 74 47

47 • 59 34

38 49 29

33 42 25
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TABLE 3

Pan Evaporation

Black Mesa Leases

Peabody Coal Company

(May, 1980 - June, 1985)

Evaporation is monitored from May 15 to October 15,

11

Evaporation

(inches)
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TABLE 4

Monthly Average and Maximum

Wind Speed

Black Mesa Leases

Peabody Coal Company

Ave rage

Wind Speed (M/S)

2 .4

2 .6

3 .7

3 .8

3 3

3 4

2 6

2 6

2. 4

2. 9

3. 0

o 6

12

Maximum

Wind Speed (M/S)

17.0

22.0

24.6

23.6

20.7

21.5

18.2

33.2

18.6

21.6

22.8

18.7
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TABLE 5

Joint Frequency Distribution

Wind Direction and Speed

(Percent)

Site 1: May, 1980 - June, 1985

Black Mesa Leases

Peabody Coal Company

Wind Speed (M/S)

Wind

Di recti on 0-3 4-6 7-10 11-16 17-21 Total

N 1.44 0.64 0.20 0.02 2.30

NNE 1.89 0.83 0.14 0.01 2.87

NE 1.80 0.71 0.12 0.01 2.64

ENE 1.80 0.42 0.07 0.00 2.29

E 2.58 0.35 0.08 0.01 3.02

ESE 4.19 0.59 0.14 0.03 4.95

SE 3.69 1.00 0.32 0.06 5.07

SSE 2.25 1.40 0.63 0.10 4.38

S 1.98 1.72 1.06 0.23 0.01 5.00

ssw 1.87 2.36 1.50 0.34 0.01 6.08

sw 2.57 3.03 1.55 0.38 0.02 7.55

wsw 2.57 2.32 0.97 0.21 0.01 6.08

w 2.08 1.56 0.70 0.14 4.48

WNW 1.85 1.33 0.74 0.16 0.01 4.09

NW 1.74 1.15 0.62 0.13 3.64

NNW 1.81 1.05 0.40 0.05 3.31

Total 36.11 20.46 9.24 1.88 0.06 67.75

Calm 32.25
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TABLE 6

Joint Frequency Distribution

Wind Direction and Speed

(Percent)

Site 8: May, 1980 - June, 1985

Black Mesa Leases

Peabody Coal Company

Wind Speed (M/S)

Wind

Direction 0-3 4-6 7-10 11-16 17-21 Total

N 2.23 1.11 0.22 .02 3.58

NNE 3.57 1.97 0.43 .04 6.01

NE 4.35 1.68 0.36 .05 6.44

ENE 3.62 0.81 0.12 .01 4.56

E 2.78 0.39 0.04 3.21

ESE 1.82 0.26 0.03 2.11

SE 1.42 0.19 0.02 1.63

SSE 1.70 0.30 0.07 2.07

S 2.41 0.92 0.33 .03 3.69

SSW 3.74 2.61 1.23 .24 .01 7.83

SW 4.98 4.48 2.19 .49 .03 12.17

WSW 3.60 2.84 1.36 .29 .01 8.10

W 2.65 1.60 0.51 .05 4.81

WNW 2.70 1.38 0.37 .02 4.47

NW 2.07 0.79 0.17 .01 3.04

NNW 2.31 1.03 0.26 .02 3.62

Total 45.95 22.36 7.71 1.27 0.05 77.34

Calm 22.66
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FIGURE 6

DISTRIBUTION OF WIND DIRECTION

(Percent)

Site 8: May, 1980 - June, 1985
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FIGURE 7

DISTRIBUTION OF WIND DIRECTION

(Percent)

Site 1: May,1980 - June, 1985
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