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Figure 3.3-3i Marsland Structural Cross Section I – I’ 
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Figure 3.3-3j Marsland Structural Cross Section J – J’ 
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Figure 3.3-3k Marsland Structural Cross Section K – K’ 

  



FIGURE 3.3-3k
MARSLAND STRUCTURAL

CROSS-SECTION K-K’

630 Plaza Drive, Ste. 100
Highlands Ranch, CO 80129
P: 720-344-3500  F: 720-344-3535
www.arcadis-us.com

PROJECT: CO001636                   FORMATTED BY: JC                        CHECKED BY: JA

PA
TH

: K
:C

B
R

_P
ro

je
ct

s\
C

O
00

16
36

_M
ar

sl
an

d\
3_

IM
A

G
E

S
\Il

lu
st

ra
to

r\C
ro

ss
S

ec
tio

ns
\A

E
P

_F
ig

ur
e 

3-
4k

 X
S

 K
K

. a
i  

@
 1

0/
24

/2
01

3 
   

   
  S

O
U

R
C

E
 F

IL
E

: 1
_A

C
A

D
\C

ro
ss

S
ec

tio
ns

_f
ro

m
C

am
ec

o_
O

ct
20

13
\F

ig
ur

e 
E

.1
-3

k 
K

-K
’.d

w
g

Source: Cameco Resources, 2013

Arikaree Group

Arikaree Group



CROW BUTTE RESOURCES, INC. 
 
Environmental Report 
Marsland Expansion Area 
 

                                               3-279                                   Revised April 25, 2014 

Figure 3.3-3l Marsland Structural Cross Section L – L’ 
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Figure 3.3-3m Marsland Structural Cross Section M – M’ 
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Figure 3.3-3n Marsland Structural Cross Section N – N’ 
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Figure 3.3-3o Expanded Marsland Structural Cross Section A – A’ Panel 1  
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Figure 3.3-3p Expanded Marsland Structural Cross Section A – A’ Panel 2 
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Figure 3.3-3q Expanded Marsland Structural Cross Section A – A’ Panel 3 
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Figure 3.3-3r Expanded Marsland Structural Cross Section A – A’ Panel 4 
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Figure 3.3-3s Expanded Marsland Structural Cross Section A – A’ Panel 5 
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Figure 3.3-3t Expanded Marsland Structural Cross Section A – A’ Panel 6 
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Figure 3.3-3u Expanded Marsland Structural Cross Section E – E’ Panel 
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Figure 3.3-4 Marsland Expansion Area Type Log (M-1252) 
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Figure 3.3-5 Marsland Expansion Area Coring Location 
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Figure 3.3-6 Marsland Isopach Map - Arikaree Formation 
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Figure 3.3-7 Marsland Isopach Map - Brule Formation 
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Figure 3.3-8 Marsland Isopach Map - Chadron Formation 
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Figure 3.3-9 Basal Sandstone of the Chadron Formation 
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Figure 3.3-10 Top of the Brule Formation 
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Figure 3.3-11 Top of the Chadron Formation 
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Figure 3.3-12 Top of the Basal sandstone of the Chadron Formation 
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Figure 3.3-13 Top of Pierre Shale 
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Figure 3.3-14 Marsland Structure Map - Top of Pierre Shale 
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Figure 3.3-15 Location of Chadron Arch and Cambridge Arch in Nebraska 
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Figure 3.3-16 Structural Features Map of the Crawford Basin 

  



!!

!!

!!

!!

Hat Creek Anticline

TCEA

CHADRON

MARSLAND

CRAWFORDHARRISON

F M

F F F

F

M

M

:

:

: :

:

:

:

:

: :

:

:
:

::

:

?
?

? ?

?
?

DAW
ES  CO.

SIOUX  CO.

Crawford
Basin

Pine Ridge Fault

White River Fold Fault

Cochran Arch

Beaver Creek Fault

Toa
dst

ool
Park

Fau
lt

Chadron Arch

Bordeaux
Segment

Bordeaux Creek Fault

Chadron Creek Fault

HyannisSe gm
ent

Whetstone Fault

Niobrara Canyon Fault

Ranch 33 Fault

Eagle
Crag

Fault

MEA

Black Hills Uplift

Agate Spring Fault Complex

Niobrara River Fault

CBF

NTEA

R57W          56              55               54             53             52             51                50              49                48            R47W
T

35
N

34

33

32

31

30

29

28

27

T
26
N

BOX BUTTE  CO.
SIOUX  CO.

FIGURE 3.3-16
STRUCTURAL FEATURES MAP OF

THE CRAWFORD BASIN

PROJECT: CO001636

630 Plaza Drive, Ste. 100
Highlands Ranch, CO 80129
P: 720-344-3500  F: 720-344-3535
www.arcadis-us.com

MAPPED BY: JC               CHECKED BY: JEC

PROJECTION:
NAD83, UTM ZONE 14N

0 5 10

Miles

Source:
Modified from DeGraw, 1969;
WFC-White River Fault only (Collings & Knode, 1984)

±

NEBRASKA

MEA

Dawes County

LEGEND

Proposed Marsland Expansion Area (MEA)

!! City/Town

Fault Interpretations by Hunt (1990)

County Boundary

: Fault (Ball on downthrown side)

F Anticline

M Syncline

: Fault Interpretations by DeGraw (1971)
(Ball on downthrown side; ? denotes inferred)?

Proposed Three Crow Expansion Area (TCEA)

Crow Butte Facility (CPF) Permit Area

Proposed North Trend Expansion Area (NTEA)

Path: C:\Users\jchen\Documents\_PROJECTS\K\CBR_Projects\CO001636_Marsland\2_GIS\ArcMaps\0005_NRC_ER\ER Figure 3_3-16 Structural Features Map of the Crawford Basin.mxd  |  Last Saved By: jchen   |  Last Saved On: 1/8/2014  



CROW BUTTE RESOURCES, INC. 
 
Environmental Report 
Marsland Expansion Area 
 

                                               3-325                                   Revised April 25, 2014 

Figure 3.3-17 Earthquake Hazard Ranking in the U.S. 
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Figure 3.3-18 Seismic Hazard Map for Nebraska (2008) 
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Figure 3.3-19 Seismicity of Nebraska 1990-2006 
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Figure 3.3-20 Soils 
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Figure 3.4-1 Nebraska’s Major River Basins 
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5.0 Surface Water Waterbody Beneficial Uses 

Beneficial uses are assigned to all designated surface waters within or bordering the State and descriptions 
of each can be found in Title 117 – Nebraska Surface Water Quality Standards (Title 117), Chapter 4.  All 
uses are not assigned to all waters and use attainability analyses are utilized on a waterbody by waterbody 
basis to determine whether or not the use(s) are applicable.  The beneficial uses defined by Title 117 are: 

Primary Contact Recreation 
Aquatic Life – Coldwater A, Coldwater B, Warmwater A and Warmwater B 
Water Supply – Public Drinking Water, Agriculture and Industrial 
Aesthetics

Title 117 includes 1567 designated stream segments and 529 lakes/impounded waters.  Table 5a presents 
the beneficial use totals by river basin for streams and 5b presents the beneficial use totals by river basin for 
the lakes/impounded waters. 

Figure 1.  Nebraska’s Major River Basins.  Nebraska’s surface water quality assessments are organized 
by major river basin.  
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Figure 3.4-2 Niobrara River Basin (and Subbasins) 
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Figure 3.4-3 Niobrara River Subbasin N14 
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Figure 3.4-4 Marsland Expansion Area Surface Water Sampling Locations 

  



")

")

")

") ")

")

!>

!>
!>

ED

+U

")

R
. 5

1W
R

. 5
0W

R
. 5

2W
R

. 5
1W

¬«2

¬«71 DAWES COUNTY
BOX BUTTE COUNTY

Box Butte Reservoir

Dooley
Spring

N-2

R
. 5

1W
R

. 5
0W

T. 30N
T. 29N

T. 29N
T. 28N

R
. 5

0W
R

. 4
9W

N-2A
N-1

11

14

11

02

11

11

11

14

14 18

11

32

13

36

12

19

17

07

33

24

25

36

23

30

14

31

35

23

34 35

01

24

13

15

15

26

28

10

17

26

25

27

10

25

03

29

23

15

02

16

22

24

18

22

10

16

36

33

34

15

28

27

03

29

09

13

21

09

03

30

35

16

18

21

14

26

04

02

16

20

26

28

04

02

25

21

27

15

05

36

33
35

16

09

23

04

32

05

22

08

17

28

19

15

21

01

12

31

08

12

09

06

08

20

14

22

10

13

01

27

34

34

02

05

07

09

24

10

18

06

16

07

12

10

09

07

08

17

06

03

33

04 03

12

01

04

13

08

17

05

20

31

06

29

02

30

01

32

19

03

05

19

18

04

20

08

07

05

17

2321

20

06

22

31

29

30

32

19

18

24

07

19
20

06

21 22 23

01

12

13

13

12

24

01

3635

24

31

Niobrara River above
Box Butte Reservoir

MED-3

MED-6

MED-2

MED-5
MED-1

MED-4

0 0.5 1

Miles

± FIGURE 3.4-4
SURFACE WATER AND

SEDIMENT SAMPLING LOCATIONS

PROJECT: CO001636
630 Plaza Drive, Ste. 100
Highlands Ranch, CO 80129
P: 720-344-3500  F: 720-344-3535
www.arcadis-us.com

MAPPED BY: JC                CHECKED BY: JECPROJECTION: NAD 1983, STATE PLANE
NEBRASKA NORTH, FIPS 2600

SOURCES: US TOPO MAPS, SERVICED
BY ESRI ARCGIS ONLINE

LEGEND

Area of Review (AOR)

Proposed Marsland Expansion Area

Marsland Ephemeral Drainage (MED)
Sediment and Surface Runoff Sampling Point

Path: C:\Users\jchen\Documents\_PROJECTS\K\CBR_Projects\CO001636_Marsland\2_GIS\ArcMaps\0005_NRC_ER\ER Figure 3_4-4 MEA Surface Water Sampling Locations.mxd  |  Last Saved By: jchen   |  Last Saved On: 1/9/2014  

") Proposed Marsland Satellite Facility Site

!> CBR Surface Water/ Sediment Sampling Location

!> CBR Sampling Point Abandoned as of 3/2013

Reservoir/Lake/Pond

ED Natural Spring

Railroad

State Highway

Ephemeral Drainage

Perennial River

Note: Fish sampling for radiological analysis occurs
in headwaters of Box Butte Reservoir.

h
USGS/NDNR 06454500 and NDEQ
SNI4NIOBR402 Gaging Station

")



CROW BUTTE RESOURCES, INC. 
 
Environmental Report 
Marsland Expansion Area 
 

                                               3-341                                   Revised April 25, 2014 

Figure 3.4-5 Mirage Flats Project, Nebraska  
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Figure 3.4-6 Major Surface Features/Structures Within AOR as per Title 122, 
Chapter 11, Section 006.09 

  




