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Il. Abstract
A. Project Type

Cameco Resources contracted ARCADIS U.S., Inc to complete a cultural resource inventory and report for
the proposed Marsland Expansion Area Uranium Project in Dawes County, Nebraska. Cameco Resources is
preparing a Nuclear Regulatory Commission (NRC) License Amendment Application to allow in-situ uranium
mining at its Marsland Expansion Area site. A cultural survey and resulting report, then, is needed to comply
with NRC NUREG-1569 Section 2.4 requirements; Nebraska Department of Environmental Quality, Title 122,
Chapter 11 Sections 006.07 (determination of whether the facility is located on Indian lands, historic and/or
archaeological sites); and the Nebraska State Historic Preservation Office National Historic Preservation Act
Archeological Properties Section 106 Guidelines.

B. Investigation Type

ARCADIS’ Buffalo office conducted the 100 percent pedestrian block inventory during the period of
November 18, 2010 to February 20, 2011, covering a total of 4,500 acres.

C. Project Location

The Marsland Expansion Area Uranium Project is located in the northern Nebraska Panhandle roughly 10 to
12 miles south of Crawford, Nebraska. The region is generally characterized as Pine Ridge country, but the
site itself actually lies just south of the Pine Ridge escarpment, north of the Niobrara River, and over 30 miles
northwest of the famous Nebraska Sand Hills.

D. Summary of Results

ARCADIS recorded 15 newly discovered historic sites and five historic isolated finds within the project area.
Newly recorded historic sites include six home/farmsteads (25DW359, 25DW360, 25DW361, 25DW365,
25DW366, 25DW370) three debris scatters (25DW357, 25DW363, 25DW369), two cisterns (25DW358,
25DW364), one corral (256DW367), one bridge (25DW362), one dugout (25DW368), and one quarry
(25DW371). ARCADIS updated two previously recorded historic sites within the project area that includes
two home/farmsteads (25DWO00-242, 25DW00-243). ARCADIS recommends all sites in the MEAUP not
eligible for listing on the NRHP, thus no further work such as monitoring construction activities is
recommended. ARCADIS does recommend avoiding historic homestead site’s 25DW00-242 and 25DWQ0-
243. Due to the unknown occupancy status of homestead site 25DW00-242 and good condition of features
recorded at this site, ARCADIS recommends Cameco Resources avoid all construction activities within 200
feet of the site boundary. Historic homestead site 25DW00-243 has numerous features and associated
artifacts that, with further research beyond the scope of this undertaking, would reveal more complex and in-
depth temporal contexts and spatial extents to provide meaningful data that would address more important
research questions. ARCADIS recommends Cameco Resources avoid all construction activities within 200
feet of the 25DW00-243 site boundary. Given these results and management practices, ARCADIS
recommends a finding of no adverse affect to historic properties for construction of the proposed
Cameco Resources Marsland Expansion Area Uranium Project.
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Figure 1. Project overview in Section 29 T29N R50W, facing south. Photograph
taken by A. Graves, on 11/18/2010.

Figure 2. Project overview in Section 26 T30N R51W, facing west. Photograph taken
by A. Graves, on 11/20/2010.

Figure 3. Project overview in Section 26 T30N R51W, facing south. Photograph
taken by A. Graves, on 11/20/2010.

Figure 4. Project overview in Section 35 T30N R51W, facing south. Photograph
taken by N. Graves, on 12/02/2010.

Figure 5. Project overview in Section 2 T29N R51W, facing northeast. Photograph
taken by A. Howder on 12/03/2010.

Figure 6. Project overview in Section 1 T29N R51W, facing southeast. Photograph
taken by A. Howder on 12/04/2010.

Figure 7. 1:24,000 scale 7.5 USGS topographic map illustrating the inventory area,
site locations, and project impact zone.

Figure 8. Disturbance (two-track road and uranium testing) in Section 29 T29N
R50W, facing north. Photograph taken by A. Graves on 11/18/2010.

Figure 9. Disturbance (slash pile center of photo) in Section 35 T30N R51W, facing
south. Photograph taken by S. Rosenthal on 11/21/2010.

Figure 10.  Disturbance (erosion, animal trails, cultivation) in Section 2 T29N R51W,
facing south. Photograph taken by N. Graves on 12/02/2010.
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Figure 11.  Disturbance (monitor wells) in Section 18 T29N R50W, facing southeast.
Photograph taken by A. Howder on 12/17/2010.

Figure 12. Overview of site 25DW357, facing west. Photograph taken by Shane
Rosenthal, on 11/18/2010.

Figure 13. Site 25DW357, bottle finish. Photograph taken by Shane Rosenthal, on
11/18/2010.

Figure 14. Site 25DW357, plate rim. Photograph taken by Shane Rosenthal, on
11/18/2010.

Figure 15. Site 25DW357 plan view map.

Figure 16. Site 25DW358, Feature F1, cistern. Photograph taken by Shane Rosenthal,
on 11/18/2010.

Figure 17. Site 25DW 358, Feature F2, well collar. Photograph taken by Shane
Rosenthal, on 11/18/2010.

Figure 18. Site 25DW 358, Feature drawing. Drawing by Ashley Howder, on 1/18/2011.
Figure 19. Site 25DW 358, plan view map.

Figure 20. Site 26DW 359, Site overview, facing southeast. Crew members on left at
Feature 2. Crew member on right at Feature 1. Photograph taken by Shane Rosenthal,
on 1/19/2011.

Figure 21. Site 25DW359, Feature F1, facing south. Photograph taken by Shane
Rosenthal, on 1/19/2011.

Figure 22. Site 25DW359, Feature F1, debris scatter with concrete foundation and milled
lumber, facing west. Photograph taken by Shane Rosenthal, on 1/19/2011.

Figure 23. Site 25DW359, Feature F1 and F2 plan view drawing. Drawing by Ashley
Howder, on 1/18/2011.

Figure 24. Site 26DW 359, Feature F2 dugout, facing north. Photograph taken by Shane
Rosenthal, on 1/19/2011.

Figure 25. Site 25DW359, plan view map.

Figure 26. 25DW 360, site overview from Feature F6, facing south. Photograph taken by
Shane Rosenthal, on 11/20/2010.

Figure 27. 25DW360, ripper, facing west. Photograph taken by Shane Rosenthal, on
11/20/2010.

Figure 28. 25DW360, Feature F1, plan view drawing. Drawing by Ashley Howder, on
1/18/2011.

Figure 29. 25DW360, Feature F1, facing west. Photograph taken by Shane Rosenthal, on
11/20/2010.

Figure 30. 25DW360, Feature F1, north wall with water pump, facing west. Photograph
taken by Shane Rosenthal, on 11/20/2010.

Figure 31. 25DW360, sidewalk from Feature F1, facing west. Photograph taken by Shane
Rosenthal, on 11/20/2010.
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Figure 32. 25DW360, Debris scatter at south end of sidewalk. Photograph taken by
Shane Rosenthal, on 11/20/2010.

Figure 33. 25DW360 Feature F2, root cellar, facing south. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 34. 25DW360 Feature F2, root cellar, facing south. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 35. 256DW360 Feature F3, dugout, facing east. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 36. 25DW360 Feature F4, concrete slab foundation, facing northeast. Photograph
taken by Shane Rosenthal, on 11/20/2010.

Figure 37. 25DW360 Feature F5, dugout with cistern (Feature F6) in background, facing
east. Photograph taken by Shane Rosenthal, on 11/20/2010.

Figure 38. 25DW360 Feature F6, cistern, facing north. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 39. 25DW360 Features F5 & F6, plan view drawing. Drawing by Ashley Howder,
on 1/18/2011.

Figure 40. 25DW360 Feature F6, cistern stamp “EH". Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 41. 25DW360 Feature F7, dugout, facing north. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 42. 256DW360 Feature F7, dugout contents, facing south. Photograph taken by
Shane Rosenthal, on 11/20/2010.

Figure 43. 25DW360 Feature F8, foundation, facing northwest. Photograph taken by
Shane Rosenthal, on 11/20/2010.

Figure 44. 25DW360 Feature F8 plan view drawing. Drawing by Ashley Howder, on
1/18/2011.

Figure 45. 26DW360 Feature F9, partial foundation, facing north. Photograph taken by
Shane Rosenthal, on 11/20/2010.

Figure 46. 25DW360, plan view map.

Figure 47. 25DW361 site overview at Feature F5, facing Features F7 and F8 to the
northwest. Photograph taken by Shane Rosenthal, on 11/20/2010.

Figure 48. 25DW361 site overview at Feature F5, facing Features F4 to the north.
Photograph taken by Shane Rosenthal, on 11/20/2010.

Figure 49. 25DW361 site overview at Feature F5, facing Features F1, F2, and F3 to the
northeast. Photograph taken by Shane Rosenthal, on 11/20/2010.

Figure 50. 25DW361 Feature F1, east wall of multi-room foundation, facing south.
Photograph taken by Adam Graves, on 11/20/2010.

Figure 51. 25DW361 Feature F1 plan view drawing. Drawing by Ashley Howder, on
1/19/2011.
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Figure 52. 25DW361 Feature F2, corral, facing east. Photograph taken by Adam Graves,

on 11/20/2010.

Figure 53. 25DW361 Feature F3, depression, facing north. Photograph taken by Adam
Graves, on 11/20/2010.

Figure 54. 25DW361 Feature F4, stock pond and windmill, facing north. Photograph
taken by Shane Rosenthal, on 11/20/2010.

Figure 55. 25DW361 Feature F4, well, facing north. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 56. 25DW361 Feature F4, windmill, facing west. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 57. 25DW361 Feature F4 plan view drawing. Drawing by Ashley Howder, on
1/19/2011.

Figure 58. 25DW361 Feature F5, multi-room foundation, facing south. Photograph taken
by Shane Rosenthal, on 11/20/2010.

Figure 59. 26DW361 Feature F5, westemn interior of multi-room foundation, facing south.
Photograph taken by Shane Rosenthal, on 11/20/2010.

Figure 60. 25DW361 Feature F5, plan view, facing south. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 61. 26DW361 Feature F8, root cellar, facing north. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 62. 25DW361 Feature F7, debris pile, facing west. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 63. 25DW361 Feature F8, dirt mound, facing west. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 64. 25DW361 Feature F9, small foundation, facing east. Photograph taken by
Shane Rosenthal, on 11/20/2010.

Figure 65. 25DW361 Feature F10, cement circle, facing north. Photograph taken by
Shane Rosenthal, on 11/20/2010.

Figure 66. 25DW361 Feature F10, west wall, facing west. Photograph taken by Shane
Rosenthal, on 11/20/2010.

Figure 67. 25DW361, plan view map.

Figure 68. 26DW362, overview, facing southwest. Photograph taken by Russ Collett, on
12/02/2010.

Figure 69. 26DW362, abutment construction, facing south. Photograph taken by Russ
Collett, on 12/02/2010.

Figure 70. 25DW362, plan view map.

Figure 71. 256DW363, overview, facing west. Photograph taken by Russ Collett, on
12/02/2010.

Figure 72. 25DW363 plan view map.
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Figure 73. 25DW364, overview, facing southwest. Photograph taken by Russ Collett, on
12/02/2010.

Figure 74. 25DW364 Feature F1, cistern, facing east. Photograph taken by Russ Collett,
on 12/02/2010.

Figure 75. 25DW364 Feature F1, southeast corner of cistern support walls, facing east.
Photograph taken by Russ Collett, on 12/02/2010.

Figure 76. 25DW364 plan view map.

Figure 77. 25DW365, Farm House (Feature F1), facing west. Photograph taken by
Ashley Howder, on 12/03/2010.

Figure 78. 25DW365, interior of Farm House (Feature F1) showing southeastern room.
Photograph taken by Ashley Howder, on 12/03/2010.

Figure 79. 25DW 365, shown from left to right: oil shed (Feature F4), north face of main
farm house (Feature F1), and outhouse (Feature F2), facing south. Photograph taken by
Ashley Howder, on 12/03/2010.

Figure 80. 25DW365, small debris pile (Feature F3) behind main house (Feature F1),
facing west. Photograph taken by Ashley Howder, on 12/03/2010.

Figure 81. 256DW365, main debris dump (Feature F5) with small oil/storage shed (Feature
F8) and laundry shed (Feature F7) in background, facing east. Photograph taken by
Ashley Howder, on 12/03/2010.

Figure 82. 25DW365, small debris dump (Feature F6), facing northeast. Photograph
taken by Ashley Howder, on 12/03/2010.

Figure 83. 25DW2365, laundry shed (Feature F7) with corrals, facing northeast.
Photograph taken by Ashley Howder, on 12/03/2010.

Figure 84. 25DW365, chicken coop (Feature F9), facing north. Photograph taken by
Ashley Howder, on 12/03/2010.

Figure 85. 25DW 365, livestock shelter (Feature F10), facing north. Photograph taken by
Ashley Howder, on 12/03/2010.

Figure 86. 25DW365, Van Brunt grain drill, facing west. Photograph taken by Ashley
Howder, on 12/03/2010.

Figure 87. 256DW365, John Deere rod weeder, facing northwest. Photograph taken by
Ashley Howder, on 12/03/2010.

Figure 88. 25DW365 plan view map.

Figure 89. 25DW366, site overview, facing southeast. Photograph taken by Russ Collett
12/3/10.

Figure 90. 25DW366, Feature F1 house foundation, facing northwest. Photograph taken
by Russ Collett 12/3/10.

Figure 91. 25DW366, Feature F2 concrete trough with Trimble GPS unit at datum, facing
southeast. Photo by Russ Collett 12/3/10.

Figure 92. 25DW366, Feature F3 stock tanks with hand pump, facing northwest.
Photograph taken by Russ Collett 12/3/10.
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Figure 93. 26DW366, Feature F4 dugout, facing north-northeast. Photograph taken by
Russ Collett 12/3/10.

Figure 94. 25DW366, Feature F5 debris dump, facing north-northeast. Photograph taken
by Natalie Graves 12/3/10.

Figure 95. 25DW366, Feature F5 debris dump, facing northwest. Photograph taken by
Natalie Graves 12/3/10.

Figure 96. 25DW366, Pile of wood from a razed structure, facing north. Photograph taken
by Russ Collett 12/3/10.

Figure 97. 25DW366, enclosed debris, facing northeast. Photograph taken by Russ
Collett 12/3/10.

Figure 98. 25DW366 plan view map.

Figure 99. 25DW367, overview of corral (Feature F1) and windmill (Feature F2), facing
southwest. Photograph taken by Ashley Howder, on 12/05/2010.

Figure 100. 25DW367 wagon, facing northwest. Photograph taken by Ashley Howder, on
12/05/2010.

Figure 101. 25DW367 plan view map.

Figure 102. 25DW368, historic dugout (Feature F1), facing north. Photograph taken by
Ashley Howder on 12/6/10.

Figure 103. 25DW368 plan view map.

Figure 104. 25DW369, site overview, facing east. Photograph taken by Ashley Howder on
2/16/11.

Figure 105. 25DW369, drainage overview, facing east. Photograph taken by Ashley
Howder on 2/16/11.

Figure 106. 25DW369, embossed Dr. Pepper bottle fragment. Photograph taken by
Ashley Howder on 2/16/11.

Figure 107. 25DW369, Lustre-Créme shampoo bottle. Photograph taken by Ashley
Howder on 2/16/11.

Figure 108. 25DW369, embossed Hi-Lex bleach bottle. Photograph taken by Ashley
Howder on 2/16/11.

Figure 109. 25DW369, embossed Hi-Lex bleach bottle. Photograph taken by Ashley
Howder on 2/16/11.

Figure 110. 25DW369, hobbleskirt Coca-Cola embossed green bottle fragment.
Photograph taken by Ashley Howder on 2/16/11.

Figure 111. 25DW369 plan view map.

Figure 112, 25DW370, site overview with foundation (Feature F1) and brick scatter,
facing southwest. Photograph taken by Ashley Howder on 2/16/11.

Figure 113. 25DW370, site overview with tree wind break and livestock enclosure

containing utility poles and a stock tank, facing east. Photograph taken by Ashley Howder
on 2/16/11.
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Figure 114. 25DW370 plan view map.

Figure 115. 25DW371, site overview, facing east. Photograph taken by Ashley Howder on
2M17M11.

Figure 116. 25DW371, Feature F1 (to left) and Feature F2 (to right), facing northeast.
Photograph taken by Ashley Howder on 2/17/11.

Figure 117. 25DW371, Feature F3, facing northeast. Photograph taken by Ashley Howder
on 2/17111.

Figure 118. 25DW371, Feature F4, facing north. Photograph taken by Ashley Howder on
211711,

Figure 119. 256DW371, Feature F5, facing south south-east. Photograph taken by Ashley
Howder on 2/17/11.

Figure 120. 25DW371, Feature F6, facing north. Photograph taken by Ashley Howder on
211711,

Figure 121. 25DW371, Feature F7 (to left) and Feature F8 (to right), facing southwest.
Photograph by Ashley Howder on 2/17/11.

Figure 122. 25DW371, Feature F9 (downhill), Feature F10 (middle), and Feature F11
(uphill), facing south. Photograph taken by Ashley Howder on 2/17/11.

Figure 123. 26DW371, Feature F12 (near), Feature F13 (middle), and Feature F14 (crew
member), facing southwest. Photograph taken by Ashley Howder on 2/17/11.

Figure 124. 25DW371, Feature F15, facing west. Photograph taken by Ashley Howder on
2117111,

Figure 125. 25DW371, Feature F16 (foreground) and Feature F17 (background), facing
west. Photograph taken by Ashley Howder on 2/17/11.

Figure 126. 25DW371, Feature F18, facing north. Photograph taken by Ashley Howder
on 2/17/11.

Figure 127. 26DW371, Feature F19, facing west. Photograph taken by Ashley Howder on
211711,

Figure 128. 25DW371, Feature F20, facing west. Photograph taken by Ashley Howder on
21711,

Figure 129. 25DW371 plan view map.

Figure 130. 25DW00-243, overview, facing southeast. Photograph taken by Ashley
Howder on 12/05/101.

Figure 131. 25DW00-243, house (Feature F1), facing northeast. Photograph taken by
Ashley Howder, on 12/05/2010.

Figure 132. 25DW00-243, house (Feature F2), facing east. Photograph taken by Ashley
Howder, on 12/05/2010.

Figure 133. 25DW00-243, south face of main house (Feature F2) showing shed roof

addition, 6/6 windows, siding, and asphalt roof, facing north. Photograph taken by Ashley
Howder, on 12/05/2010.
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Figure 134. 25DW00-243, south face of main house (Feature F2) showing lumber stamp
“6-61", facing north. Photograph taken by Ashley Howder, on 12/05/2010.

Figure 135. 25DW00-243, 1953 Willys Overland pickup truck, facing northeast.
Photograph taken by Ashley Howder, on 12/05/2010.

Figure 136. 25DW00-243, side gable shed (Feature 3) near main farm house, facing
northwest. Photograph taken by Ashley Howder, on 12/05/2010.

Figure 137. 25DW00-243, orchard, facing southeast. Photograph taken by Ashley
Howder, on 12/05/2010.

Figure 138. 25DW00-243, farmhouse (Feature F4) showing the north and west faces of
the structure, facing southeast. Photograph taken by Ashley Howder, on 12/05/2010.

Figure 139. 25DW00-243, farmhouse (Feature F4) showing front porch, facing northwest.
Photograph taken by Ashley Howder, on 12/05/2010.

Figure 140. 256DW00-243, crawl space beneath farmhouse (Feature F4), facing south.
Photograph taken by Ashley Howder, on 12/05/2010.

Figure 141. 25DW00-243, white side gable shed (Feature F5), facing northeast.
Photograph taken by Ashley Howder, on 12/05/2010.

Figure 142. 25DW00-243, animal shed (Feature F6) with fencing in background, facing
southeast. Photograph taken by Ashley Howder, on 12/05/2010.

Figure 143. 256DW00-243, chicken coop gate and foundation (Feature F7) with Feature
F5 and Feature F4 in the background, facing west. Photograph taken by Ashley Howder,
on 12/05/2010.

Figure 144. 25DW00-243, main debris pile with Feature F2 in the background, facing
west northwest. Photograph taken by Ashley Howder, on 12/05/2010.

Figure 145. 25DW00-243, wagon with Feature F2 in the background, facing west
northwest. Photograph taken by Ashley Howder, on 12/05/2010.

Figure 146. 25DW00-243, silo and farm machinery, facing northwest. Photograph taken
by Ashley Howder, on 12/05/2010.

Figure 147. 256DW00-243, 1954 Ford flatbed truck with a 1976 Nebraska license plate.
Photograph taken by Ashley Howder, on 12/05/2010.

Figure 148. 25DW00-243, 1951 Ford Victoria car. Photograph taken by Ashley Howder,
on 12/05/2010.

Figure 149. 25DW00-243, Gleaner Baldwin Model “R" combine. Photograph taken by
Ashley Howder, on 12/05/2010.

Figure 150. 25DW00-243, John Deere 2-row Lister corn planter. Photograph taken by
Ashley Howder, on 12/05/2010.

Figure 151. 25DW00-243, dump rake of unknown manufacture. Photograph taken by
Ashley Howder, on 12/05/2010.

Figure 152. 25DW00-243, early electric washing machines of unknown manufacture.
Photograph taken by Ashley Howder, on 12/05/2010.

Figure 153. 25DW00-243 plan view map.
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Figure 154. 26DW00-242, south face of “B. Chapman House” (Feature F1), facing north.
Photograph taken by Ashley Howder, on 12/05/2010.

Figure 155. 25DW00-242, cistern (Feature F2), facing north northwest. Photograph taken
by Ashley Howder, on 12/05/2010.

Figure 156. 26DW00-242, shed (Feature F3), facing south southeast. Photograph taken
by Ashley Howder on 12/05/2010.

Figure 157. 25DW00-242 plan view map.

Figure 158. 2368-1004, John Deere 2-row Lister comn planter, facing south. Photograph
taken by Adam Graves on 11/19/10.

Figure 159. 2368-1004, John Deere disc harrow, facing northwest. Photograph taken by
Adam Graves on 11/19/10.

Figure 160. 2368-1007, metal canister. Photograph taken by Adam Graves on 11/21/10.

Figure 161. 2368-1011, International Harvester disc harrow, facing east. Photograph taken
by Ashley Howder on 12/2/10.

Figure 162. 2368-1013, IHC rod weeder, facing south. Photograph taken by Ashley
Howder on 12/4/10.

Figure 163. 2368-1013, “IHC" manufacturer's mark. Photograph taken by Ashley Howder
on 12/4/10.

Figure 164. 2368-1019, mower, facing west. Photograph taken by Ashley Howder on
12/6/10.

Figure 165. 2368-1019, “"McCormick-Deering No. 7" manufacturer's mark. Photograph
taken by Ashley Howder on 12/6/10.

Figure 166. 2368-1023 Farm implement, facing northeast. Photograph taken by Ashley
Howder on 2/17/11.

Tables

Table 1. Anticipated Disturbance.
Table 2. Feature Dimensions.
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IV. Undertaking
A. Project Description

Cameco Resources (CR) contracted ARCADIS U.S., Inc. (ARCADIS) to complete a cultural resource
inventory and report for the proposed Marsland Expansion Area Uranium Project (MEAUP) in Dawes
County, Nebraska (Figures 1 through 6). The project area can be found on the Box Butte Reservoir West
1974 (42103d2), Marsland 1983 (42103d3), Coffee Mill Butte SW 1980 (42103e2), and Belmont 1980
(42103e3) USGS 7.5’ topographic quadrangles (Figure 7). The project area encompasses 4,500 acres
within Sections 26 and 35, T30N R51W; Sections 1, 2, 12, and 13, T29N R51W; and Sections 7, 18, 19, 20,
29, and 30, T29N R50W. The surface lands and minerals within the project area are privately owned. CR is
preparing a Nuclear Regulatory Commission (NRC) License Amendment Application to allow in-situ
uranium mining at its Marsland Expansion Area site. A cultural survey and resulting report, then, is needed
to comply with NRC NUREG-1569 Section 2.4 requirements; Nebraska Department of Environmental
Quality, Title 122, Chapter 11 Sections 006.07 (determination of whether the facility is located on Indian
lands, historic and/or archaeological sites); and the Nebraska State Historic Preservation Office (SHPO)
National Historic Preservation Act Archeological Properties Section 106 Guidelines. The proposed
undertaking consists of in-situ uranium mining and related activities for 4,500 acres at the Marsland
Expansion of the Crow Butte Mine (Table 1).

B. Anticipated Disturbance

Table 1. Anticipated Disturbance.

“The Crow Butte operation uses the in situ recovery (ISR) mining method. ISR mining produces no waste rock
or tailings and results in minimal disturbance to the surface and underground areas mined. Uranium at Crow
Butte occurs in sandstone aquifers as coatings on sand grains at up to 300 meters underground. Uranium is
removed using a grid of injection and production wells. The uranium is insoluble in the native groundwater.
Small amounts of oxygen and bicarbonate (baking soda) are added to the injection stream to dissolve the
uranium. The uranium solution, less than 1/10 of 1% uranium, is then pumped from a production well to a
satellite facility where the uranium is transferred to ion exchange resin beads similar to the sand from which it
was extracted. The uranium-bearing resin is then pumped to a processing plant where it is removed from the
beads, precipitated and dried to become the final product, yellowcake. This is essentially a closed-loop
recirculation system. Water from the production wells is reintroduced in the injection wells. Slightly less water
is injected than withdrawn to ensure the fluids are confined to the ore zones intended for extraction. Monitor
wells are installed to allow testing of groundwater quality above, below and around the target zones to ensure
fluids do not move outside those areas (Cameco Corp. 2011).”

C. APE

ARCADIS has defined the area of potential effect (APE) as the 4,500 acres comprising the area included in
the NRC License Amendment Application. According to 36 CFR 800.16(d), the area of potential effects
(APE) is the geographic area or areas within which an undertaking may directly or indirectly cause changes
in the character or use of historic properties, if such properties exist. The APE is influenced by the
geographic area, the scale and nature of the undertaking, and the effects (physical, visual, auditory,
atmospheric). In defining the APE of the current undertaking, direct physical effects on 4,500 acres is
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considered. No visual, auditory, or atmospheric effects to cultural resources are known outside the
application area, and therefore the final proposed APE is 4,500 acres.

Understanding that the APE is dynamic, the federal agency, in consultation with the SHPO will establish the
final APE in the event minor changes are made to the project, alternate historic routes or Traditional Cultural
Properties areas are discovered, socio-cultural effects are re-considered, effects on culturally sensitive
natural resources emerge, or indirect or secondary effects (erosion, public use) are determined. ARCADIS
has defined the APE described above based on the best information available in regards to proposed
impacts of the MEAUP, and the best available data for archaeological and historic property locations at the
time of the writing of this report.

D. Survey Acreage
The entire APE, 4,500 acres, was 100 percent pedestrian block inventoried for the MEAUP. ARCADIS’
Buffalo, Wyoming Office conducted the survey during the period of November 18, 2010 to February 20,

2011 expending roughly 1,000 person hours.

E. Overview Photographs

Figure 1. Project overview in Section 29 T29N R50W, facing south. Photograph taken by A. Graves, on
11/18/2010.
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Figure 2.

Figure 3.

Project overview in Section 26 T30N R51W, facing west. Photograph taken by A. Graves, on
11/20/2010.

Project overview in Section 26 T30N R51W, facing south. Photograph taken by A. Graves, on
11/20/2010.
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