
Appendix R
Siting of Meteorological Instruments

NRC Regulatory Guide 3.63 provides guidance acceptable to the NRC regarding the siting of
meteorological instruments. The siting of the Marsland Expansion Area meteorological tower followed
guidance in NRC Regulatory Guide 3.63, which states:

"The location of the meteorological instruments should represent as closely as possible the long-
term meteorological characteristics of the area for which the measurements are being made.
Whenever possible, the base of the instrument tower or mast should be sited at approximately the
same elevation as the facility operation. Ideally, the instruments should be located in an area
where localized singular natural or man-made obstructions (e.g., trees, buildings) will have little
or no influence on meteorological measurements. Measurements of wind speed, wind direction
and sigma theta.. .should be made at least 10 obstruction heights away from the nearest
obstruction. To the extent practicable, these instruments should not be located in the prevailing
downwind direction of an obstruction." In addition to criteria related to wind measurement, the
guide also addresses solar radiation. "If instrumentation is used to measure incoming solar
radiation, it should be located in an area as free as possible from terrestrial shadows."

Accordingly, the following siting issues were considered:

1. Elevation - The meteorological monitoring tower, at 4,240 ft. above sea level, is near the
elevation of the proposed satellite plant (4,245 ft.). The meteorological site elevation is also
representative of the entire Marsland Expansion Area, in which surface elevations range generally
between 4,100 and 4,300 ft. above sea level.

2. Proximity - The meteorological monitoring tower is located 0.4 miles east-northeast of the
proposed plant site. Figure R-1 shows the location of the tower relative to the plant site.

3. Topography - Both the meteorological monitoring tower and the proposed plant site are
surrounded by relatively flat topography. A small drainage runs through the area, but the
monitoring tower is situated on a flat area above the stream channel.

4. Obstructions - Figure R-2 depicts the area surrounding the Marsland meteorological tower and
proposed plant site. The area is relatively flat with no trees, structures or other obstructions in the
vicinity of the meteorological tower.

5. Shadows - There are no trees, large rocks or other obstructions in the immediate vicinity that
would compromise solar radiation exposure at the meteorological station.
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Appendix S
Justification for Use of 15 Years of Scottsbluff's Meteorological Data

The regression analyses for wind paramneters at the Scottsbluff meteorological station are repeated below
with p-values as requested in NRC Comment #4 a). As seen in Figure S-1, the wind direction correlation
produced a very high coefficient of determination, or R2 . In the wind direction regression analysis below,
the p-value of 0.000 indicates virtually no chance that this R2 value is accidental. In other words, the 1-
year distribution of wind directions is strongly correlated with the 15-year distribution, to a high degree of
confidence.

Scottsbluff Regression Analysis: 15-Year Directions versus 1-Year Directions

The regression equation is:

15-Year Directions = 0.006077 + 0.9028 1-Year Directions

S = 0.00689141 R-Sq = 97.5% R-Sq(adj) = 97.4%

Analysis of Variance

Source DF SS MS F P

Regression 1 0.0262411 0.0262411 552.54 0.000

Error 14 0.0006649 0.0000475

Total 15 0.0269060

In similar fashion, the wind speed correlation produced a very high coefficient of determination (Figure
S-2). The p-value of 0.001 shown in the regression analysis below indicates a 99.9% confidence that this
R2 value is not accidental. In other words, the 1-year distribution of wind speeds is strongly correlated
with the 15-year distribution, to a high degree of confidence.

Scottsbluff Regression Analysis: 15-Year Speeds versus 1-Year Speeds

The regression equation is:

15-Year Speeds = 0.00959 + 0.9425 1-Year Speeds

S=0.0321279 R-Sq=94.8% R-Sq(adj) = 93.5%

Analysis of Variance

Source DF SS MS F P

Regression 1 0.0748612 0.0748612 72.53 0.001

Error 4 0.0041288 0.0010322

Total 5 0.0789900

In response to NRC Comment #4 b), hourly wind data were retrieved from the Chadron airport
meteorological station. Figures S-3 and S-4 illustrate strong similarities between the baseline year and the
12-year period from 2001 through 2012.

The similarities in Figures S-5 and S-6 are further illustrated by comparing the bar graphs of wind
direction and wind speed distributions between the baseline year and the 12-year period (Figures S-5 and
S-6).
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The regression analyses for wind parameters at the Chadron meteorological station are presented below
with p-values as requested in NRC Comment #4 a). Figure S-7 shows the wind direction correlation
produced a very high coefficient of determination, or R2. As seen in the regression analysis below, the p-
value of 0.000 indicates virtually no chance that this R2 value is accidental. In other words, the 1-year
distribution of wind directions is strongly correlated with the 12-year distribution, to a high degree of
confidence.

Chadron Regression Analysis: 12-Year Directions versus 1-Year Directions

The regression equation is:

12-Year Directions = 0.002237 + 0.9618 1-Year Directions

S = 0.00685647 R-Sq = 95.8% R-Sq(adj) = 95.5%

Analysis of Variance

Source DF SS MS F P

Regression 1 0.0160024 0.0160024 340.39 0.000

Error 15 0.0007052 0.0000470

Total 16 0.0167075

In similar fashion, the wind speed correlation for Chadron produced a very high coefficient of
determination (Figure S-8). The p-value of 0.000 shown in the regression analysis below indicates virtual
certainty that this R2 value is not accidental. In other words, the 1-year distribution of wind speeds is
strongly correlated with the 12-year distribution, to a high degree of confidence.

Chadron Regression Analysis: 12-Year Speeds versus 1-Year Speeds

The regression equation is:

12-Year Speeds = - 0.00580 + 1.04 1-Year Speeds

S = 0.0 146045 R-Sq = 98.2% R-Sq(adj) = 97.9%

Analysis of Variance

Source DF SS MS F P

Regression 1 0.0590527 0.0590527 276.86 0.000

Error 5 0.0010665 0.0002133

Total 6 0.0601191
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Fitted Line Plot
15-Year Directions = 0.006077 + 0.9028 1-Year Directions
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Fitted Line Plot
15-Year Speeds = 0.00959 + 0.9425 1-Year Speeds
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Fitted Line Plot
12-Year Directions = 0.002237 + 0.9618 1-Year Directions
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Fitted Line Plot
12-Year Speeds = - 0.00580 + 1.041 1-Year Speeds
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