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CROW BUTTE RESOURCES INC.

CURRENT LICENSE AREA
AND PROPOSED EXPANSION AREAS 

PROJECT: CO001636
630 Plaza Drive, Ste. 100
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P: 720-344-3500  F: 720-344-3535
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FIGURE 1.7-1
CURRENT PRODUCTION AREA

MINE UNIT TIMELINE
EFFECTIVE AS OF JULY 1, 2013
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MAPPED BY: JC          CHECKED BY: JEC
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ID Task Name Duration Start Finish

1 Facility Construction 3184 days Thu 4/17/14 Tue 6/30/26
2 MU-1 185 days Thu 4/17/14 Wed 12/31/14
3 MU-2 185 days Wed 10/15/14 Tue 6/30/15
4 MU-3 186 days Thu 10/15/15 Thu 6/30/16
5 MU-4 186 days Fri 10/14/16 Fri 6/30/17
6 MU-5 186 days Fri 10/13/17 Sat 6/30/18
7 MU-A 186 days Tue 7/16/19 Tue 3/31/20
8 MU-B 185 days Thu 7/16/20 Wed 3/31/21
9 MU-C 186 days Thu 7/15/21 Thu 3/31/22

10 MU-D 186 days Fri 7/15/22 Fri 3/31/23
11 MU-E 186 days Fri 7/14/23 Sun 3/31/24
12 MU-F 186 days Tue 10/14/25 Tue 6/30/26
13 Production 4892 days Thu 1/1/15 Fri 9/30/33
14 MU-1 1304 days Thu 1/1/15 Tue 12/31/19
15 MU-2 1437 days Wed 7/1/15 Thu 12/31/20
16 MU-3 1436 days Fri 7/1/16 Fri 12/31/21
17 MU-4 1435 days Mon 7/3/17 Sat 12/31/22
18 MU-5 1435 days Mon 7/2/18 Sun 12/31/23
19 MU-A 1565 days Wed 4/1/20 Tue 3/31/26
20 MU-B 1696 days Thu 4/1/21 Thu 9/30/27
21 MU-C 1826 days Fri 4/1/22 Sat 3/31/29
22 MU-D 1956 days Mon 4/3/23 Mon 9/30/30
23 MU-E 2088 days Mon 4/1/24 Wed 3/31/32
24 MU-F 1893 days Wed 7/1/26 Fri 9/30/33
25 Groundwater Restoration 5022 days Wed 4/1/20 Thu 6/30/39
26 MU-1 913 days Wed 4/1/20 Sat 9/30/23
27 Stabilization Sampling 261 days Mon 10/2/23 Mon 9/30/24
28 MU-2 1108 days Thu 4/1/21 Mon 6/30/25
29 Stabilization Sampling 261 days Tue 7/1/25 Tue 6/30/26
30 MU-3 1240 days Fri 4/1/22 Thu 12/31/26
31 Stabilization Sampling 261 days Fri 1/1/27 Fri 12/31/27
32 MU-4 1370 days Mon 4/3/23 Fri 6/30/28
33 Stabilization Sampling 260 days Mon 7/3/28 Fri 6/29/29
34 MU-5 1500 days Mon 4/1/24 Sun 12/30/29
35 Stabilization Sampling 261 days Tue 1/1/30 Tue 12/31/30
36 MU-A 1304 days Wed 7/1/26 Mon 6/30/31
37 Stabilization Sampling 262 days Tue 7/1/31 Wed 6/30/32
38 MU-B 1305 days Mon 1/3/28 Fri 12/31/32
39 Stabilization Sampling 260 days Mon 1/3/33 Sat 12/31/33
40 MU-C 1370 days Mon 4/2/29 Fri 6/30/34
41 Stabilization Sampling 260 days Mon 7/3/34 Sat 6/30/35
42 MU-D 1304 days Wed 1/1/31 Mon 12/31/35
43 Stabilization Sampling 262 days Tue 1/1/36 Wed 12/31/36
44 MU-E 1304 days Thu 7/1/32 Tue 6/30/37
45 Stabilization Sampling 261 days Wed 7/1/37 Wed 6/30/38
46 MU-F 1173 days Mon 1/2/34 Wed 6/30/38
47 Stabilization Sampling 261 days Thu 7/1/38 Thu 6/30/39
48 Site Reclamation 261 days Fri 7/1/39 Sat 6/30/40
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GENERAL ARRANGEMENT
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FIGURE 2.2-2
AERIAL PHOTO DEPICTING LOCATION OF
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FIGURE  2.5-1
MARSLAND PROJECT

MET STATIONS

Source: Inter-Mountain Lab (IML) Air Science, 2011
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FIGURE  2.5-2
SCOTTSBLUFF AP

MONTHLY TEMPERATURES

Source: National Climate Data Center, 2011, hourly data from 1996 through 2011.
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FIGURE  2.5-3
SCOTTSBLUFF AP SEASONAL

DIURNAL TEMPERATURE VARIATIONS

Source: National Climate Data Center, 2011, hourly data from 1996 through 2011.
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FIGURE  2.5-4
REGIONAL ANNUAL AVERAGE

MINIMUM TEMPERATURES

Source: Inter-Mountain Lab (IML) Air Science, 2011
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FIGURE  2.5-5
REGIONAL ANNUAL AVERAGE

MAXIMUM TEMPERATURES

Source: Inter-Mountain Lab (IML) Air Science, 2011
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Source: National Climate Data Center, 2011, hourly data from 1996 through 2011.
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FIGURE  2.5-6
MONTHLY RELATIVE HUMIDITY
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Source: National Climate Data Center, 2011, hourly data from 1996 through 2011.
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Source: High Plains Regional Climate Data Center, 2011, hourly data from 1893 through 2010.
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FIGURE  2.5-8
SCOTTSBLUFF AP

MONTHLY AVERAGE PRECIPITATION
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Source: National Climate Data Center, 2011.
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Source: High Plains Regional Climate Data Center, 2011, hourly data from 1893 through 2010.
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Source: National Climate Data Center, 2011.
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FIGURE  2.5-12
REGIONAL ANNUAL AVERAGE

PRECIPITATION

Source: Inter-Mountain Lab (IML) Air Science, 2011
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FIGURE  2.5-13
REGIONAL ANNUAL AVERAGE

SNOWFALL

Source: Inter-Mountain Lab (IML) Air Science, 2011
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Source: National Climate Data Center, 2011, hourly data from 1996 through 2011.
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FIGURE  2.5-15
SCOTTSBLUFF AP

15-YEAR WIND ROSE

Source: National Climate Data Center, 2011, hourly data from 1996 through 2011.
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Source: National Climate Data Center, 2011, hourly data from 1996 through 2011.
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Source: High Plains Regional Climate Data Center, 2011, data from 1893 through 2010.
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Source: Cameco Resources, 2011, data from 8/24/2010 to 8/29/2011.
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FIGURE  2.5-20
MARSLAND EXPANSION AREA

WIND ROSE

Source: Inter-Mountain Lab (IML) Air Science, 2011.
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JEC

FIGURE 2.5-21
MARSLAND EXPANSION AREA

SEASONAL WIND ROSES
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Source:
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Note:  The “summer” wind rose repre-
sents the 3rd calendar quarter, which 
includes July, August and September. 
Because the monitoring year spans parts 
of two calendar years, the summer wind 
rose software program utilized all of the 
available summer data from both years. 
This turned out to be September of 2010 
(beginning with the 7th), July of 2011, 
and August of 2011 (up to the 29th). So 
the summer months are extracted from 
the stated date range.
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Source: Cameco Resources, 2011, data from 8/24/2010 to 8/29/2011.
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Source: Cameco Resources, 2011, data from 8/24/2010 to 8/29/2011.

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\T
R

 F
ig

ur
e 

2_
5-

23
 M

E
A 

W
in

d 
S

pe
ed

 D
is

tri
bu

tio
n.

ai
 @

 1
1/

08
/2

01
1

16%100%
8/24/2010 2:00:00 AM to 8/29/2011 3:00:00 PM

Marsland Expansion Wind Speed Frequency Distribution

14%

16%

80%

90%

100%

Cumulative

10%

12%

60%

70%

ac
tio

n

ed
 F

ra
ct

io
n

Cumulative
Frequency

Frequency

6%

8%

40%

50%

W
in

d 
Sp

ee
d 

Fr
a

ul
at

iv
e 

W
in

d 
Sp

ee

2%

4%

20%

30%

C
um

u

0%

2%

0%

10%

0 5 10 15 20 25 30 35 40 45

mphmph

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

FIGURE  2.5-23
MARSLAND EXPANSION AREA

WIND SPEED DISTRIBUTION

36



Source: Cameco Resources, 2011, data from 8/24/2010 to 8/29/2011.
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Source: Cameco Resources, 2011, data from 8/24/2010 to 8/29/2011.
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Calculation based on Penman Equation, from data supplied by Cameco Resources, 
from 8/24/2010 to 8/29/2011.
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Wind Rose
Scottsbluff Airport

Scottsbluff, NE
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Wind Rose
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FIGURE  2.5-27
SCOTTSBLUFF 15-YEAR vs

BASELINE YEAR WIND ROSES

Source: Inter-Mountain Lab (IML) Air Science, 2011
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16%

Scottsbluff Airport Wind Direction Distribution
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FIGURE  2.5-28
SCOTTSBLUFF 15-YEAR
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WIND DIRECTIONS
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Scottsbluff Airport Wind Speed Distribution
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FIGURE  2.5-29
SCOTTSBLUFF 15-YEAR
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WIND SPEEDS
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Scottsbluff Wind Speeds:
Correlation Between Short and Long Term
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Source:
Analysis by IML Air Science using hourly data supplied by National Climate Data Center, 
from 1996 through 2011.
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Scottsbluff Wind Direction:
Correlation Between Short and Long Term
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Source:
Analysis by IML Air Science using hourly data supplied by National Climate Data Center, 
from 1996 through 2011.
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FIGURE  2.5-31
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Alliance West
Station ID: a250138
Location: 42.02, -103.13
Elevation: 3978 Feet
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FIGURE  2.5-32
ALLIANCE WEST 10-YEAR WIND ROSE

1996-2005

Source: Smith 2013.
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PROJECTION: NAD 1927, STATE PLANE
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FIGURE 2.6-14
REGIONAL STRUCTURE CONTOUR MAP –

TOP OF PIERRE SHALE

PROJECT: CO001636.00001
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

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\T
R

 F
ig

ur
e 

2_
6-

14
 R

eg
io

na
l S

tru
ct

ur
e 

C
on

to
ur

 M
ap

 –
 T

op
 o

f P
ie

rr
e 

S
ha

le
.a

i @
12

/1
5/

20
13

NEBRASKA

MEA

Dawes County
Elevation – Top of Pierre Shale (FT-AMSL)

Boring Locations Used for Structural Interpretation
Proposed Marsland Expansion Area (MEA)
Niobrara River

LEGEND

3,100 - 3,120

3,120 - 3,140

3,140 - 3,160

3,160 - 3,180

3,180 - 3,200

3,200 - 3,220

3,220 - 3,240

3,240 - 3,260

3,260 - 3,280

3,280 - 3,300

3,300 - 3,320

3,320 - 3,340

3,340 - 3,360

3,360 - 3,380

3,380 - 3,400

3,400 - 3,420

3,420 - 3,440

0 1 2

Miles

:
?:

Proposed Niobrara River Fault

(Structural contour interval is 20 feet)

±

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

80



MEA CHADRON   ARCH

     CAMBRIDGE

ARCH

SIO
UXA

NA
ARCH

Cherry
Holt

Custer

Sioux

Lincoln

Sheridan

Morrill
Garden

Knox

Keith

Dawes

Rock
Brown

Hall

Chase

Buffalo

Grant

Clay

Kimball

York

Frontier

Dawson

PlatteArthur

Perkins

Cheyenne

Hayes

Blaine Loup

Box Butte

Boyd

Banner
Boone

Polk

Hooker

Antelope

Valley

Pierce

Logan

Thomas

AdamsPhelps

Dundy

McPherson

Deuel Howard

Greeley

Fillmore

Garfield

Cedar

Keya Paha

Nance

MadisonWheeler

Merrick

Scotts Bluff

Gosper

Sherman

Kearney

Hamilton

Furnas ThayerHarlanHitchcock Franklin Webster NuckollsRed Willow

FIGURE 2.6-11
LOCATION OF CHADRON ARCH

AND CAMBRIDGE ARCH IN NEBRASKA
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

K:
\C

B
R

_P
ro

je
ct

s\
C

O
00

16
36

_M
ar

sl
an

d\
2_

G
IS

\A
rc

M
ap

s\
00

04
_N

R
C

_T
R

\T
R

 F
ig

ur
e 

2_
6-

11
_L

oc
at

io
n 

of
 C

ha
dr

on
 A

rc
h 

an
d 

C
am

br
id

ge
 A

rc
h 

in
 N

E
.m

xd
 - 

11
/1

0/
20

11
 @

 3
:3

5:
03

 P
M

LEGEND
Proposed Marsland Expansion Area (MEA)

Nebraska County Boundary

Nebraska State Boundary

PROJECTION:
NAD 1927, STATE PLANE

NEBRASKA NORTH FIPS 2601

0 15 30

Miles

NEBRASKA

SOURCE: STIX, J. 1982

±
81

CA026988
Text Box
2.6-15



!!

!!

!!

!!

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

Toad
stoo

l 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 2.6-16
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)

82



FIGURE 2.6-14
EARTHQUAKE HAZARD RANKING

IN THE U.S.
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Figure 2.6-27 Earthquake Hazard Ranking in the U.S. 
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FIGURE 2.6-15
SEISMIC HAZARD MAP
FOR NEBRASKA (2008)

PROJECT: CO0016 6.00001
630 Plaza Drive, Ste. 100
Highlands Ranch, CO 80129
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Peak Acceleration (%g) with 2% Probability of Exceedance in 50 Years
Site: NEHRP B-C boundary
National Seismic Hazard Mapping Project (Peterson, M.D. 2008)

SOURCE: USGS 20009a
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Source: http://earthquake.usgs.gov/earthquakes/states/nebraska/seismicity.php

FIGURE 2.6-16
SEISMICITY OF NEBRASKA

1973 - 2013
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SOILS

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: CM

Mine Unit

Soil units mapped  by NRCS as exhibiting prevelant erosion

Proposed Marsland Expansion Area

* Soil map units 1014, 1356, 1882, 5105, 5126, and 5153 represent
combined NRCS map units.  The map unit number represents the
NRCS map unit with the greatest extent within the Proposed
Marsland Expansion Area.  See text for complete description of soil
map units.

1014, Bankard series soils
1036, Glenberg loamy very fine sand, 0 to 3 percent slopes
1356, Bridget series silt loams, 1 to 6 percent slopes

1620, Keith silt loam, 1 to 3 percent slopes
1742, Rosebud-Canyon loams, 3 to 9 percent slopes
1882, Valent and Dwyer loamy fine sands, 0 to 20 percent slopes
5070, Vetal and Bayard soils, 1 to 6 percent slopes
5105, Alliance series silt loams, 1 to 9 percent slopes

5118, Busher and tassel loamy very fine sands, 6 to 20 percent slopes
5126, Busher series loamy fine sands, 1 to 20 percent slopes
5153, Canyon series soils, 3 to 50 percent slopes
5200, Oglala loam, 9 to 30 percent slopes
5211, Oglala-Canyon loams, 9 to 20 percent slopes
5254, Schamber soils, 3 to 30 percent slopes

5640, Haverson loam, frequently flooded
5871, Tripp silt loam, 1 to 3 percent slopes
5947, Duroc very fine sandy loam, 1 to 3 percent slopes
5978, Jayem loamy very fine sand, 1 to 6 percent slopes
6028, Tassel soils, 3 to 30 percent slopes
6043, Tassel-Ponderosa-Rock outcrop association, 9 to 70 percent slopes

6091, Sarben fine sandy loam, 1 to 6 percent slopes

Soil Map Units*

PROJECTION: NAD 1927, STATE PLANE
NEBRASKA NORTH, FIPS 2601

SOURCES: US TOPO MAPS, SERVICED
BY ESRI ARCGIS ONLINE
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FIGURE  2.7-1
NEBRASKA’S MAJOR RIVER BASINS 

Source: NDEQ, 2010
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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 3.1-4
TYPICAL WELLFIELD LAYOUT
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Figure 3.1-7
Disposal Water Balance -Marsland Expansion Area

Crow Butte Resources, Inc.
Crawford, NE

0

50

100

150

200

250

300

350

Re
qu

ire
d 

Di
sp

os
al

 C
ap

ac
ity

 (g
al

lo
ns

 p
er

 m
in

ut
e)

Date

Total Flow Production Flow Restoration Flow

Figure 3.1-7
Disposal Water Balance -Marsland Expansion Area

Crow Butte Resources, Inc.
Crawford, NE

0

50

100

150

200

250

300

350

Re
qu

ire
d 

Di
sp

os
al

 C
ap

ac
ity

 (g
al

lo
ns

 p
er

 m
in

ut
e)

Date

Total Flow Production Flow Restoration Flow
FIGURE  3.1-7

DISPOSAL WATER BALANCE
MARSLAND EXPANSION AREA

125

cthome
Typewritten Text
Revised June 2013

cthome
Typewritten Text

ca043863
Text Box



BASAL SANDSTONE
OF THE CHADRON

FORMATION

PRODUCTION
WELL
FIELD

MEA
SATELLITE
FACILITY

IX TREATMENT

MORRISON/
SUNDANCE

FORMATION(S)

A
5400

B
5400

E
5335

C
5400

G
65

D
5335

H
65

DEEP DISPOSAL
WELL

PRODUCTION

INJECTION
WELL
FIELD

F 5335

BASAL SANDSTONE
OF THE CHADRON

FORMATION

PRODUCTION
WELL
FIELD

IX TREATMENT

MORRISON/
SUNDANCE

FORMATION(S)

I
1550

N
1309

N
1309

R
241

DEEP DISPOSAL
WELL

RESTORATION

RO TREATMENT

R
241

INJECTION
WELL
FIELD

MEA
SATELLITE
FACILITY

O 1309

J
1550

K
800

L
750

M
784

M
525

Q
16

P 22
5

IX
RO

MEA

ABBREVIATIONS: 
Ion Exchange
Reverse Osmosis
Marsland Expansion Area

NOTES: 
1. Balanced for maximum flow rates projected to occur during 3Q 2024.
2. All flow rates are in gallons per minute.

Revised January 2015

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\M
E

A
_W

at
er

B
al

an
ce

_v
3.

ai
 @

 0
1/

16
/2

01
5

FIGURE  3.1-8
MARSLAND EXPANSION AREA

WATER BALANCE AND
PROCESS FLOW DIAGRAM

Stream ID Description
A Extraction from Basal Sandstone of the Chadron Formation 800-1,250 ft bgs
B Extraction solution piped from production well field to satellite facility
C Sent for IX Treatment
D Recovered solution
E Recovered solution piped from satellite facility to injection well field
F Injection into Basal Sandstone of the Chadron Formation
G Production bleed (1.2%) sent to deep disposal well
H Injection into Morrison/Sundance Formations 3,400-3,700 ft bgs
I Extraction from Basal Sandstone of the Chadron Formation
J Extraction solution piped from production well field to satellite facility
K Sent for IX Treatment
L Sent for RO Treatment
M Recovered solution
N Recovered solution piped from satellite facility to injection well field
O Injection into Basal Sandstone of the Chadron Formation
P RO Bleed sent to deep disposal well

IX Bleed sent to deep disposal well
Injection into Morrison/Sundance Formations

Q
R 126

ca043863
Text Box
September 2015

ca043863
Text Box
850-1,200



JEC

FIGURE 3.1-9
MARSLAND HYDRAULIC

CONTAINMENT ANALYSES
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FIGURE:

Crow Butte Project, Marsland Expansion Area,
Dawes County, NE

A       V    QUI-   ER, INC.
Hydrogeology, Water Resources & Data ServicesHydrogeology, Water Resources & Data Services
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± FIGURE 4.2-1
PROPOSED ACCESS ROUTE

BETWEEN MARSLAND EXPANSION AREA
SATELLITE FACILITY AND CROW BUTTE

CENTRAL PROCESSING FACILITY
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: NAD1927,

STATE PLANE NEBRASKA NORTH, FIPS 2601
SOURCES: USA TOPO MAPS, SERVICED

BY ESRI ARCGIS ONLINE
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*Qualifications for Designated Operator described in Marsland Expansion Area Technical Report, Section 5.5.4 

 

Marsland Expansion Area 

Technical Report                                            June 2017 

      

  

Figure 5.1-1: Crow Butte Resources Organizational Chart 

 

 Crow Butte Resources, Inc. 

        Board of Directors 
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Environment and Quality  
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FIGURE 5.7-2
PROPOSED OPERATIONAL

RADIOLOGICAL MONITORING LOCATIONS
FOR SATELLITE FACILITY
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FIGURE 7.3-1
MARSLAND

HUMAN EXPOSURE PATHWAYS FOR
KNOWN AND POTENTIAL SOURCES OF

RADIOLOGICAL EMISSIONS
PROJECT: CO001396.00001

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: LW

Note: X depicts the pathway that outlines the route which radiological emissions may follow to reach the public.
          Gray shading depicts predominant pathway.
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MILDOS RECEPTORS
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FIGURE 7.3-3
MILDOS RECEPTORS

CITIES AND TOWNS IN REGION
AROUND MEA

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: BB             CHECKED BY: J. CEARLEYPROJECTION: NAD 1927,
STATE PLANE NEBRASKA NORTH, FIPS 2601
SOURCES: WORLD STREET MAP SERVICED

BY ESRI ARCGIS ONLINE

$+++

!H

!H

!H

!H

!H
!H

!H

!H

!H

!H

!H

!H

!H

!H

!H

!H

Marsland
License BoundarySAT Facility

£¤26

Berea

Whitney
Clinton

Oelrichs

Mitchell

Minatare

Marsland

Harrison Crawford Rushville

Hemingford

Van Tassell Hay Springs

0 7.5 15

Miles

±
134


	TR Figure 1.3-1 Current Bdry etc
	TR Figure 1.3-2 MEA Land Ownership Map
	TR Figure 1.4-1 Marsland Expansion Area Ore Body
	TR Figure 1.7-1 Current Production Area Schedule_v10012013
	TR Figure 1.7-2 Current Project Layout_A
	TR Figure 1.7-3  Project Loc_ ZOEI and AOR
	TR Figure 1.7-4 Marsland Expansion Area Mining and Restoration
	TR Figure 1.7-5 General Arrangement - Satellite Facility View_A
	TR Figure 2.2-1 Land Use
	TR Figure 2.2-2 Recreation Facilities
	TR Figure 2.2-3 
	TR Figure 2.2-4 Gravel Pits and OG Test Holes
	TR Figure 2.3-1 Pop_Rose_byBlock_2010data
	TR Figure 2.5-1 Marsland Project Met Stations
	TR Figure 2.5-2 Scottsbluff AP Monthly Temp
	TR Figure 2.5-3 Scottsbluff AP Seasonal Diurnal Temp Variation
	TR Figure 2.5-4 Regional Annual Average Minimum Temp
	TR Figure 2.5-5 Regional Annual Average Maximum Temp
	TR Figure 2.5-6 Monthly Relative Humidity Stat for Scottsbluff AP
	TR Figure 2.5-7 Diurnal Variation in Relative Humidity for Scottsbluff by Season
	TR Figure 2.5-8 Scottsbluff AP Monthly Average Precipitation
	TR Figure 2.5-9 Regional Monthly Average Precipitation
	TR Figure 2.5-10 Scottsbluff AP Monthly Snowfall - Copy
	TR Figure 2.5-10 Scottsbluff AP Monthly Snowfall
	TR Figure 2.5-11 Regional Monthly Average Snowfall
	TR Figure 2.5-12 Regional Annual Average Precipitation
	TR Figure 2.5-13 Regional Annual Average Snowfall
	TR Figure 2.5-14 Scottsbluff 15-Year Wind Speeds
	TR Figure 2.5-15 Scottsbluff AP 15-Year Wind Rose
	TR Figure 2.5-16 Scottsbluff AP Diurnal Wind Speeds by Season
	TR Figure 2.5-17 Scottsbluff AP Cooling Heating and Growing Degree Days
	TR Figure 2.5-18 Scottsbluff AP Potential Evapotranspiration
	TR Figure 2.5-19 MEA Monthly Temp
	TR Figure 2.5-20 Marsland Expansion Area Wind Rose
	TR Figure 2.5-21 Marsland Expansion Area Seasonal Wind Roses_11x17
	TR Figure 2.5-22 MEA Diurnal Wind Speeds
	TR Figure 2.5-23 MEA Wind Speed Distribution
	TR Figure 2.5-24 Project Area Monthly Average Wind Speeds
	TR Figure 2.5-25 MEA Monthly Precipitation
	TR Figure 2.5-26 MEA Potential Monthly Evapotranspiration
	TR Figure 2.5-27 Scottsbluff 15-Year vs Baseline Year Wind Roses
	TR Figure 2.5-28 Scottsbluff 15-Year vs Baseline Year Wind Directions
	TR Figure 2.5-29 Scottsbluff 15-Year vs Baseline Year Wind Speeds
	TR Figure 2.5-30 Scottsbluff 15-Year vs Baseline Year Wind Speed Distributions
	TR Figure 2.5-31 Scottsbluff 15-Year vs Baseline Year Wind Direction Distributions
	TR Figure 2.5-32 Alliance West 10-Year Wind Rose 1996 -2005
	TR Figure 2.5-33 Regional Ambient Air Monitoring Sites
	TR Figure 2.6-1 Bedrock Geology of the Marsland Expansion Area
	TR Figure 2.6-2 Cross Section Locations
	TR Figure 2.6-3a A-A'
	TR Figure 2.6-3b B-B'
	TR Figure 2.6-3c C-C'
	TR Figure 2.6-3d D-D'
	TR Figure 2.6-3e E-E'
	TR Figure 2.6-3f F-F'
	TR Figure 2.6-3g G-G'
	TR Figure 2.6-3h H-H'
	TR Figure 2.6-3i I-I'
	TR Figure 2.6-3j J-J'
	TR Figure 2.6-3k K-K'
	TR Figure 2.6-3l L-L'
	TR Figure 2.6-3m M-M'
	TR Figure 2.6-3n N-N'
	TR Figure 2.6-3o A-A'
	TR Figure 2.6-3p A-A'
	TR Figure 2.6-3q A-A'
	TR Figure 2.6-3r A-A'
	TR Figure 2.6-3s A-A'
	TR Figure 2.6-3t A-A'
	TR Figure 2.6-3u E-E'
	TR Figure 2.6-4 Marsland Expansion Area Coring Location
	TR Figure 2.6-5 Type Log
	TR Figure 2.6-6_Marsland Isopach Map - Arikaree Group
	TR Figure 2.6-7 Marsland Brule Isopach
	TR Figure 2.6-8 Marsland Chadron Isopach
	TR Figure 2.6-9 Marsland_Isopach_BasalSand
	TR Figure 2.6-10 Marsland_Structure_TopOfBrule
	TR Figure 2.6-11 Marsland Top of Chadron Structure
	TR Figure 2.6-12 Marsland_Structure_TopOfBasalSand
	TR Figure 2.6-13 Marsland_Structure_TopOfPierre
	TR Figure 2.6-14 Regional Structure Contour Map Top of Pierre Shale
	TR Figure 2.6-15 Location of Chadron Arch and Cambridge Arch in NE
	TR Figure 2.6-16 Structural Features Map of the Crawford Basin
	TR Figure 2.6-17 Earthquake Hazard Ranking in the US
	TR Figure 2.6-18 Seismic Hazard Map for Nebraska
	TR Figure 2.6-19 Seismicity of Nebraska 1973-2013
	TR Figure 2.6-20 Soils
	TR Figure 2.6-21 Regional Cross-Sections Final
	TR Figure 2.6-21 Regional Cross-Sections Location
	TR Figure 2.6-22 R0-R0 In Regional10XFINALwith text box edits wdth corr
	TR Figure 2.6-23 R1-R1 In Regional10XFINAL
	TR Figure 2.6-24 R2-R2' In Regional10XFINAL
	TR Figure 2.7-1 NE Major River Basins
	TR Figure 2.7-2 Niobrara River Basin and Subbasins
	TR Figure 2.7-3 Niobrara River Subbasin N14
	TR Figure 2.7-4 MEA Surface Water Sampling Locations_rv11062014 final
	TR Figure 2.7-5 Mirage Flats Project_11x17Landscape
	TR Figure 2.7-6 MEA Surface features native
	TR Figure 2.7-6 Surface Features pdf
	TR Figure 2.7-7 Pumping Test Well Locations
	TR Figure 2.7-8 Crow Butte Arikaree and Brule Monitor Wells
	TR Figure 2.7-9 Location of Chadron Monitor Wells that Penetrate the Injection Zone
	TR Figure 2.8-1 Wetland and Vegetation
	TR Figure 2.8-2 Wildlife
	TR Figure 2.9-1
	TR Figure 2.9-2 Location of Environmental Air Sampling Stations
	TR Figure 2.9-3 Private Wells native
	TR Figure 2.9-3 Private Wells
	TR Figure 2.9-4a October_17_2013
	TR Figure 2.9-4b January_21_2014
	TR Figure 2.9-4c April_22_2014
	TR Figure 2.9-4d July_14_2014
	TR Figure 2.9-5a October_17_2013
	TR Figure 2.9-5b January_21_2014
	TR Figure 2.9-5c April_22_2014
	TR Figure 2.9-5d July_14_2014
	TR Figure 2.9-6a October_17_2013
	TR Figure 2.9-6b January_21_2014
	TR Figure 2.9-6c April_22_2014
	TR Figure 2.9-6d July_14_2014
	TR Figure 2.9-7 Upper Niobrara River Average Flows at USGS_NDNR Stream Gaging Stations
	TR Figure 2.9-8 USGS GagingStations and NDEQ Sampling Locations for Niobrara River
	TR Figure 3.1-1 WellCompletionMethod_1
	TR Figure 3.1-2 WellCompletionMethod_2
	TR Figure 3.1-3 WellCompletionMethod_3
	TR Figure 3.1-4 Typical Wellfield Layout
	TR Figure 3.1-5 WaterBalance
	TR Figure 3.1-6 Process Flow Diagram
	TR Figure 3.1-7 Disposal Water Balance
	TR Figure 3.1-8 MEA Water Balance and Process Flow Diagram
	TR Figure 3.1-9 Marsland Hydraulic Containment Analyses
	TR Figure 4.2-1 Proposed Access Route_11X17
	TR Figure 5.1-1. Final
	TR Figure 5.7-2 MEA SAT Building Layout_Revised_v2
	TR Figure 6.1-1 Restoration Process Flow Diagram
	TR Figure 7.3-1 Human Exposure Pathways
	TR Figure 7.3-2 Mildos Receptors Residences and Designated MEA License Boundary Locations.mxd
	TR Figure 7.3-3 MILDOS Receptors - Cities and Towns in Region Around MEA

	ExhibitTitle: Technical Report Figures
	ExhibitNumber: CBR008-R


