'SCOBEY BORDER

DANIELS COUNTY

The Scobey Border air monitoring site is located on the United States-
Canadian border 14 miles north of Scobey at 49 00 00 N and 105 24 00 W
(Site No. 20 on Map II-1). Elevation at the site is 2,467 feet. The site was
established by the Montana Air Quality Bureau as part of the Poplar River
Study to measure particulate and sulfur dioxide concentrations, and to col-
lect data on several meteorological parameters.

Wind data have been collected at the station since March 2, 1977, Data
through April 26, 1982, were available for analysis. The data set contains
hourly averages for wind speed and wind direction, which until 1980 were
manually reduced from stripchart records. In 1980, a data acquisition
system that scanned each parameter several times per minute was installed.
A Climatronics electronic anemometer and wind vane is used to monitor
winds at the site. Anemometer height is 4 meters. Winds have been
monitored long enough at this site to represent the wind resource of the
northeastern corner of Montana.

Overali data recovery was 78.2 percent, varying from 49.9 percent in June
to 99.2 percent in December. The data indicate significant periods of calm
during the winter months. This is probably due, in part, to freezing of the
anemometer cups. Consequently, wind speeds recorded during the winter
may be lower than they actually were. The data otherwise appear to be
accurate,

Average annual wind speed at the site was 7.2 miles per hour. Average
monthly wind speeds varied from 4.5 miies per hour in September to 8.8
miles per hour in April.

Average monthly wind power ranged from 4.1 watts/m? in September to
156.2 watts/m? in February. Average annual wind power was 85.3
watts/m?.
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Monthly Wind Speed Distribution
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SCOBEY HANRAHAN

DANIELS COUNTY

The Scobey Hanrahan site is located approximately 14 miles northeast of
Scobey at 48 53 47 N and 105 17 05 W (Site No. 21 on Map II-1). Elevation
at the site is 2,781 feet. This monitoring station was established by the Mon-
tana Air Quality Bureau to measure sulfur dioxide concentrations in the air
and various meteorological parameters as part of the Poplar River Study.

The land to the south of the station is a flat, elevated bench used pri-
marily for dryland grain farming. To the north and west, the land drops
away into the Poplar River valley. Relief in the area is 300 to 400 feet.
Access to the site is provided by gravel roads maintained by the county.
During the winter, access occasionally is difficult because of blowing snow.

Land in the area is, for the most part, privately owned, However, a con-
siderable amount of state-owned land lies west and north of the station.
Most of this land is leased to private landowners for agricultural uses.

The area is served by the Sheridan Electric Cooperative and by Montana-
Dakota Utilities Company. A 57 kV transmission line runs approximately
10 miles south of the site. A microwave relay tower sits on a hill approx-
imately 1 mile northeast of the site. There is no commercial air traffic in the
area. The station, however, is located near the northern edge of the
Williston MOA (Military Operations Area), so there are occasional military
training exercises between 4,000 and 18,000 feet MSL.

Wind speed data have been gathered at the site since April 1, 1981. Data
through March 31, 1982, were available for analysis. The data set contains
hourly averages of wind speed and wind direction recorded by a data
acquisition system that scans each parameter several times per minute.
Wind data at the site are recorded by a Climatronics electronic anemometer
and wind vane on a l0-meter tower. Winds have been monitored long
enough at this site to give a good indication of the wind resource at this
location, which is representative of exposed sites in the northeastern corner
of Montana.

The data set is relatively complete, with data recovery ranging from 61.6
percent in March to 98.7 percent in February. Data recovery was 88.9 per-
cent for the entire period of analysis.

Average monthly wind speeds ranged from 7.2 miles per hour in
November to 15.6 miles per hour in May. Average annual wind speed was
11,6 miles per hour,

Average annual wind power was 178.3 watts/m?. Average monthly wind
power ranged from 59.8 watts/m? in November to 378.0 watts/m? in
March.

Average seasonal wind speeds were 10.4 miles per hour in summer, 10.6
miles per hour in autumn, 12.4 miles per hour in winter, and 13.1 miles per
hour in spring. The highest average wind speeds occurred from noon to
mid-afternoon during all seasons except winter, when they occurred during
the early evening. The lowest average wind speeds occurred from after mid-
night to dawn in spring, before dawn in summer and autumn, and during
mid-morning in winter, The diurnal range of average wind speeds was
greatest in spring and least in winter.

Winds were most common from the west-southwest through northwest.
Winds from the north-northeast through east-northeast were least common.
By direction, average wind speeds varied from 8.5 miles per hour for winds
from the south-southwest to 13.9 miles per hour for northwesterly winds.

)
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Monthly Wind Speed Distribution
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Table IV - 30

Percentage Frequency Summary For Wind Speed

DANIELS COUNTY - SCOBEY HANRAHAN (WINTER)
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Percentage Frequency Summary for Wind Speed

DANIELS COUNTY - SCOBEY HANRAHAN (SPRING)
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Table IV - 32

Percentage Frequency Summary for Wind Speed

DANIELS COUNTY - SCOBEY HANRAHAN (SUMMER)

04/01/81 - 03/31/82

35.0 40.0 >40.0

16.0 18.0 20.0 25.0 30.0

WIND SPEED (M/SEC)

b,5-

14,0

WIND SPEED (MPH)
8,1- 10.1- 12,1~ 14,1- 16.1- 18.1- 20.1- 25.1=- 30.1- 35.1-

10.0 12.0

2.1- 4.1- 6.1~
.0 4.0 6.0 8.0

1-
2

CALM

2199803981&.&.42&.552821290

h.h.333h.h..u.h.555555555.4h-h.h.3|4

AV

28753507“01050“37832371

9888891012221222‘099989

e e -

AV
SPEED SPEED

{MPH) ({M/SEC)

9. H

000000030000000000000000

......... D T

000000010000000000000000

COOOoOOCCOCOoODOOCOOOINNMOOCOD

............ I R

COOOOCOCOOCODOODON—~OOOOO

17.9 >17.9

000000000303003300000000

L R L T T

000000000101001100000000

15.6

000000003330303302303033

000000001..!1101011011.01.011

.4

13

203339699890980519333133

101?1323338583575“111511

2.0- 11,2- 13.5- 15.7-
11.2

230330303580880389105363

11011010123033563&-502121

8.9

8.1-

58888638561895805656163]

0

233332576758813068275215

——r——

7.2-
8.

318382911173113816796478

.....................

203635799026046803287673
—

6.3~
7.2

6303798579789880”1218357

360676191373823511503016

e —rrree e -

5.4-
6.3

630]7“8155755385699?5“05

.....................

305060599627608779326591

NN ———— ——r—— - - —

5.4

3&.129130067597867&8597”7&

O O = OO r= r= = = = = = — o — o ——

3.6-
k.5

VIO = ~O0FOCNATOOM NN W T

= QNI NN r P N OO ST 30O VN O N

—_—e O —— —r—— = = e e -

.6

2.7~
3

OT3?1385“9636?8832753159

6?173“550876773866760307
—_—rOA - —re N

8-
2.7

1.

NQOr MmO Me O MO0 ™0 M0 0~

..................... .

63557157?{65512325336?527
- -

.8

1

0.0-

030033330000000032333338

010011110000000011111113

1=

0.9

0.

000000000000000000000000

000000000000000000000000

CALM

—AMINOFONO NI NN~ O Nt
Lol ol ol el o el el AV A VR AU A Yo ]

76

4.6

10.

0.1

.1

0.8 5.8 13.4 4.9 17.2 13.6 12
INC.

0.0

ALL HOURS

GEORESEARCH,

SCOURCE:



Table IV - 33
Percentage Frequency Summary for Wind Speed

DANIELS COUNTY - SCOBEY HANRAHAN (AUTUMN)
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Table IV -34
Annual Wind Rose Distribution
DANIELS COUNTY - SCOBEY HANRAHAN

04/01/81 - 03/31/82
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SCOBEY HANRAHAN — DANIELS COUNTY
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WIND SPEED

Figure 1V -3

Annual Wind Rose Distribution

(1981 - 1982)
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Table IV - 35

Coefficients of Weibull Distribution

DANIELS COUNTY - SCOBEY HANRAHAN
04/01/81 - 03/31/82

MONTH

JANUARY
FEBRUARY
MARCH
APRIL
MAY

JUNE
JULY
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER
DECEMBER

YEAR
SOURCE: GEORESEARCH,

SCALE
FACTOR (C)
(M/SEC)

. 1983
.8582
L4268
. 3728
-4408
.6429
. 1578
L4512
. 3096
. 7440
.4398
.0115

-8299

WV VRN E WM&~

INC.

SHAPE
FACTOR (K}

+3374
. 5466
L7912
L9748
.3549
.0810
L1759
. 3026
.8763
.5343
.7107
.5759

L9077
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