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Section 2.6.1.3 

Pine Ridge Fault 

Approximately 5 miles north of the MEA is the inferred Pine Ridge Fault, located along the 
northern edge of the Pine Ridge Escarpment (Figure 2.6-15).  The east-west trending fault is 
inferred from several lines of evidence, but no detailed study of it has yet been published.  The 
fault was initially proposed by DeGraw (1969) based on subsurface oil and gas test hole data 
which indicated the possible presence of a normal fault, with north-side down displacement of 
about 300 feet.  The fault is inferred to be sub-parallel to the Cochran Arch as shown in Figure 
2.6-15.  Souders (1981) inferred the presence of an unnamed fault near the same location 
proposed by DeGraw, but estimated only 120 feet of displacement on the basis of limited test 
well data south of the fault and extrapolated measurements of the dip of the Pierre Shale from 
outcrop several miles to the north.   Swinehart et al. (1985) reported normal faulting along the 
feature that post-dates the Upper Harrison (Arikaree Group), but does not describe the location 
where the observation was made. 

Geophysical data from Cameco Resources exploration test holes have been reviewed to 
substantiate the presence of the inferred Pine Ridge Fault, and to determine the extent and 
potential impact of this fault on operations at the MEA.  Regional cross-sections prepared as 
part of clarifying information provided to NRC concerning the Niobrara River Fault are also 
useful for discussions about the Pine Ridge Fault.  These regional cross-sections, Figures X 
through X3(R0, R1, R2), extend from south of the Niobrara River (south of MEA) northward 
though the Marsland Expansion Area, across the Crow Butte License Area and the North Trend 
Expansion Area.  Figure X4(Figure 3 of Niobrara Fault comments) of this report shows these 
cross-sections and a map of their location.  Each of the three sections, R0, R1 and R2, cross the 
Niobrara River Fault, Cochran Arch, Pine Ridge Fault and White River Fault.  The principle cross-
section, R1 runs from south of the MEA northward through the center of the project along the 
same transect as A-A’ (MEA TR Figure 2.6-3a), and continues to the northwest, intersecting the 
Crow Butte Project and the North Trend Expansion Area.  Sections R0 and R2 are located 
approximately one mile east and one mile west of R1 respectively.   The geophysical logs shown 
on the figures are vertically exaggerated 10X to accentuate any structural features present.  The 
Pierre Shale, top of Chadron sandstone, and a pair of persistent marker beds have been 
highlighted. 

Cross-Section R0-R0’ transects the proposed Pine Ridge Fault at a point about one mile west of 
where Souders(1981) places the fault.  The surface of the Pierre Shale at this point drops 22 
vertical feet over a distance of 2.3 miles.  On sections R1 and R2, the Pierre Shale rises 24 feet 
and 29 feet from south to north as the location of the proposed fault is crossed respectively.  
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These topographic changes in the Pierre surface are likely erosional rather than structural.  At 
no point on the cross-sections with the exception of the White River Fault/Fold, is an offset of 
~300 feet observed as reported by DeGraw, nor is an offset of ~120 feet observed that impacts 
all overlying strata as would be expected by fault movement that post-dates deposition of the 
overlying strata.   

The Three Crow Expansion Area Technical Report also addressed concerns for the presence of 
the Pine Ridge Fault.  These sections are presented as Appendix Z of this application.  Five cross-
sections were prepared showing the Pierre Shale surface contact with the overlying Chadron 
Formation as determined on geophysical logs.  The surface depicted has been plotted with a 10X 
vertical scale to visually accentuate any structural features present.  These sections do not 
support the presence of the Pine Ridge Fault within the AOR for the TCEA permit as inferred by 
DeGraw (1969), nor do they support the presence within the MEA AOR.    The cross-sections do 
not substantiate a reported north side down vertical displacement of 300 feet and in two of the 
cross-sections, the top of the Pierre Shale surface elevations decrease southward, which is 
contradictory to a north side down vertical displacement.   The sections show gentle increases in 
the elevation for the top of the Pierre Shale that are most likely a result of topographic lows on 
the eroded surface of the Pierre Shale or structural dip due to flexing associated with the 
formation of the Crawford Basin.  Given the magnitude of folding observed elsewhere in the 
Crawford Basin, it is entirely feasible that displacement along an inferred fault would not be 
required to explain observed elevation changes for the top surface of the Pierre Shale. 

While the data presented in these sections refutes the estimated offset of the Pine Ridge Fault, 
it does not entirely rule out the possibility that a short offset fault may be present.  The data 
clearly shows however, that there is not a large offset fault that could act as a boundary for 
groundwater flow and movement that would impact production operations at MEA.    

 

 


