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APPENDIX A: DESCRIPTION OF CALCULATIONS

A1 Unit Conversions

The following unit conversions are used as necessary to convert various agricultural products to the required
units. The conversion of live weight to dressed weight used USDA information on averages for each. The
calculation to obtain a conversion fraction is found in the spreadsheet file uploaded to COLD.

Table A-1: Various Conversion Factors

Material Conversion Units Reference
Goat Milk 3.895 Kg/gallon 4 (App. F)
Barley for grain 21.772 Kg/bushel 4 (App. F)
Buckwheat 21.772 Kg/bushel 4 (App. F)
Corn grain 25.401 Kg/bushel 4 (App. F)
Oats grain 14.515 Kg/bushel 4 (App. F)
Rye grain 25.401 Kg/bushel 4 (App. F)
Sorghum grain 25.401 Kg/bushel 4 (App. F)
Wheat 27.216 Kg/bushel 4 (App. F)
Emmer Spelt 18.144 Kg/bushel 4 (App. F)
Chicken 8.15 Lb live wt 5
Chicken 0.7350 Cook/live wt 103
Dressed/live

Cow 0.6125 wt 104
Dressed/live

Hog 0.7488 wt 105
Dressed/live

Sheep 0.6791 wt 106

Eggs 30 Oz/dozen 64

0.45359237 Kg/Lb 62

640 Acre/mi’ 62

Page 75



A

AREVA Document No. 126-9070954-006

Agricultural Production and Radiological Exposure Pathway Data for Bell Bend Nuclear Power Plant 1

A.2 Sector Geographic Data

As required by Regulatory Guide 4.2 (Reference 2), sections 2.1.2.1 and 2.1.2.2, the 50 mile radius circle is
centered on the proposed site with concentric circles drawn at distances of 1, 2, 3, 4, 5, 10, 20, 30, 40, and 50
miles. Each circle is divided in to 22.5° sectors centered on one of the 16 compass points (e.g. north, north-
northeast, northeast, etc.), with each sector referenced to true north.

The area within each sector is calculated with the following equation

A(miz):%*(Ri—Rf)

R, = Outer radius of circle, miles
R, = Inner radius of circle, miles

16 accounts for faction of circle subtended by 22.5°

The area for each 22.5° sector for each radius is shown in Table A-2, below.

Table A-2: Sector Areas

Outer Radius (mi) 1 2 3 4 5
Area (mi’) 0.1963 | 0.5890 | 0.9817 | 1.374 | 1.767

Outer Radius (mi) 10 20 30 40 50
Area (mi2) 14.726 | 58.905 | 98.175 | 137.44 | 176.71

The sectors are shown on a map of the proposed site in Figure A-1 and Figure A-2, below. The sectors converge
at the centerline of containment, which is at N 41° 05' 21.18", W 76° 09' 57.34", which is 972 feet north and 300

feet west of the previous location [Reference 102]. The county lines are shown in Figure A-1, but the county
names must be taken from Figure A-3.

All of the land is assumed to be available for agriculture. The small fraction taken by the Susquehanna river is
ignored, as are all man-made structures such as the nearby Susquehanna Units 1 and 2, or the towns and cities.
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Figure A-1: Site Map with Sectors to 50 Miles
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Figure A-2: Site Map with Sectors to 5 Miles
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Figure A-3: Map of Pennsylvania Counties
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A.3 Grain Production

The grain production by county is taken from the 2002 USDA agriculture census, Reference 6. The data is shown
in Table A-3. The data shown is all the different types of grain reported in Reference 6. This data is converted to
a production rate (kg/mi’) by use of the appropriate conversion factor from Table A-1, and dividing by the county
area. The production rate is shown in Table A-5. A county with a “D” in Table A-3 indicates that the value is not
reported to preserve the anonymity of the reporting farms. The production for counties with a “D” is taken as the
average of all counties with a “D”. The amount of production for all “D” counties is the state total minus the
production of all other counties.

The acreage planted for each crop is shown in Table A-4, with the area fraction shown in Table A-6. The area
fraction is the area of the crop divided by the total cropland. Counties with a “D” are treated the same as the
production rate, above.

An example calculation for wheat production by sector is shown in Table A-7. Each sector can lie in up to four
counties. The production rate for each of the counties (if present) is shown. The production rate for each county
was taken from the total production rate in Table A-5. The wheat produced for each sector is the maximum
production rate from the four counties, times the sector area. The production rate for each sector is calculated in a
similar fashion for each of the grains shown in Table A-7. The total grain production is summed over each grain
type, by sector, and shown in summary form in Table 2 and Table 3. The detailed calculation for each grain type
(similar to Table A-7) is not shown because of the excessive volume of data. The details can be examined in the
spreadsheet included with the COLD files in Section 7.0.

The area fraction by sector is calculated similarly to the wheat production example, above. Each sector can lie in
up to four counties. The area fraction for each sector is merely the maximum area fraction from each of the four
possible counties.

The calculations are all performed in Microsoft Excel, carrying the typical number of digits (approximately 15)
throughout the calculation. The final results are rounded to 4 significant digits after all mathematical operations
have been performed. Thus the various totals as shown in Table 2 and Table 3 are correct, but it is possible that
the sums of the rows and columns as shown won’t precisely match the totals shown.
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