KA\CBR_Projects\CO001636_Marsland\2_GIS\ArcMaps\0005_NRC_ER\ER Figure 3_1-1 Land Use.mxd - 3/21/2012 @ 10:58:36 PM

s 34
4

LEGEND

B Proposed Marsland Satellite Plant Centroid

Land Use*
Cropland

“ Drainage/Potential Wetland
Forest Land

Compass Sector Boundary
| EProposed Marsland Expansion Area
| Area of Review

I_ __"Nebraska National Forest Boundary Rangeland

- Recreational Land

* Land use data were interpreted from aerial image. The delineation of "Drainage/Potential Wetland"
type also referenced NHD Flowlines and NWI Wetland Dataset.

0 2,250 4,500

Feet

PROJECTION: NAD1927,
STATE PLANE NEBRASKA NORTH, FIPS 2601
SOURCES: USDA NAIP IMAGERY 2010

AR
e
b .',’»;fif

CROW BUITIE
RESOURCES,

INC.

FIGURE 3.1-1
MARSLAND EXPANSION AREA
LAND USE
PROJECT: C0O001636 MAPPED BY: JC CHECKED BY: MS

630 Plaza Drive, Ste. 100

Highlands Ranch, CO 80129
P: 720-344-3500 F:720-344-3535

www.arcadis-us.com




K:\CBR_Projects\CO001636_Marsland\2_GIS\ArcMaps\0005_NRC_ERIER Figure 3_1-2 Aerial Photo Depicting Location of Rural Residences and Other Land Features in the Area of Review.mxd - 2/6/2012 @ 2:42:21 PM

/

16 | Hi 15l S

‘1»
%

.

l
&

of

07

LEGEND

fF Sstructure Intermittent Stream/River
‘ Satellite Plant -~ Perennial Stream/River
Occupied Residence
f}  Unoccupied Residence
D Proposed Marsland Expansion Area
Area of Review (AOR)

3,000

Feet

PROJECTION: NAD1927,
STATE PLANE NEBRASKA NORTH, FIPS 2601
SOURCES: USDA NAIP IMAGERY 2010

CROW BUIIE
RESOURCES, INC.

FIGURE 3.1-2
AERIAL PHOTO DEPICTING LOCATION OF
RURAL RESIDENCES AND OTHER LAND
FEATURES IN THE AREA OF REVIEW

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: J. CEARLEY
630 Plaza Drive, Ste. 1

00
Highlands Ranch, CO 80129
< P:720-344-3500 F: 720-344-3535

www.arcadis-us.com




36_Marsland\2_GIS\ArcMaps\0005_NRC_ER\ER Figure 3_1-3 Gravel Pits and OG Test Holes.mxd - 3/21/2012 ! |1:15:37 PM

KACBR_Projects\CO0016:

Jareect 13-

LEGEND

Sand/Gravel Pit, Inactive
A Dry Hole, Dry and Abandoned
D Proposed Marsland Expansion Area
] zoE! Boundary (1/4-mile fixed radius)
] AOR Boundary (2-mile fixed radius)

ZOEI = Zone of Endangering Influence
AOR = Area of Review
Sources for Sand/Gravel Pits

1. Dawes County, (http:/d i Yop.com/
A dex.jsp), A d on 08/03/2011, and

2. Burchett, R.R. 1971. Directory of Nebraska Quarries,
Pits and Mines. Resource Report Number 5. University of

Nebraska Conservation and Survey Division, Lincoin. March.

Nebraska Oil and Gas Conservation Commission,
(http:/mwww.nogcc.ne.gov/NOGC CPublications.aspx),
Accessed on 08/01/2011

N

0 4,000 8,000

Feet
PROJECTION: NAD 1927,

STATE PLANE NEBRASKA NORTH, FIPS 2601

SOURCES: US TOPO MAPS, SERVICED
BY ESRI ARCGIS ONLINE

CROW BUTTE

RESOURCES, INC.

FIGURE 3.1-3
MARSLAND EXPANSION AREA
LOCATIONS OF GRAVEL PITS AND
OIL/GAS TEST HOLES

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: J. CEARLEY

0 Plaza Drive, Ste. 100

831
Highlands Ranch, CO 80129
P: 720-344-3500 F: 720-344-3535

www.arcadis-us.com




gure 3_3-1 Bedrock Geology of the Marsland Expansion Area.mxd - 2/6/2012 @ 3:03:49 PM

5_NRC_ER\ER Fi

aps\000!

jects\C

KACBR_Proj

0001636_Marsland\2_GIS\ArcM
s

NEBRASKA

0 5 10
L —
Miles

(

LEGEND

GEOLOGIC PERIOD SERIES GROUP OR FORMATION
'
OGALLALA
MIOCENE
- TERTIARY { ARIKAREE
OLIGOCENE WHITE RIVER
g r
MONTANA
piere
>
|
- CRETACEOUS ¢ UPPER <
CRETACEOUS
COLORADOQ ¢ Carlile
. Greenhomn-
o
{ CRETACEOUS { BAKOTA
- JURASSIC 1
f ans: [
COUNCIL
PERMIAN e GROVE
sowre ([
s
WABAUNSEE
SHAWNEE -
VIRGIL R
7 ? 8 ) DOUGLAS .
//. % PENNSYLVANIAN <
s D
MISSOURI KANSAS -
CITY

- MISSISSIPPIAN

- DEVONIAN

- SILURIAN

- ORDOVICIAN (Middle & Upper)

- CAMBRIAN & ORDOVICIAN (Lower)
PRECAMBRIAN

Source:

Burchett, R.R., 1986, Geologic bedrock map of Nebraska:
University of Nebraska Conservation and Survey Division,
Geologic Maps and Charts 1, scale 1:1000000.

PROJECTION: NAD 1927, STATE PLANE
NEBRASKA NORTH FIPS 2601

%& CROW BUTTE
- RESOURCES, INC.

FIGURE 3.3-1
BEDROCK GEOLOGY OF THE MARSLAND EXPANSION AREA

PROJECT: CO001636 MAPPED BY. JC CHECKED BY: MS

630 Plaza Drive. St 1

fQ ARCADIS =i smn..




b DO Pl

S i

Y

\

%, b |
Yol “iof
[y

i
i

4

]

a7\ I \imi133/

2NN VQ}JFM%”*( \ M19

1 ,,\V,;
A > HI]

‘M
X
I

2

/ : '\\

o A j k
§ ™
M249 J’ \\Qjé:m n 'EJ\
' /IRy
\ (S

R@% 1)) N : :

\
M274

M363 g
‘ M:
% : M1572
2 ) M1554
M1582] ) B
S re N"™
; A M1573
et 2N g 3

LEGEND

® Borehole

Cross Section Line

D Proposed Marsland Expansion Area

0 1,500 3,000

Feet

PROJECTION: NAD 1927, STATE PLANE
NEBRASKA NORTH, FIPS 2601
SOURCES: US TOPO MAPS, SERVICED
BY ESRI ARCGIS ONLINE

% CROW BUTTE
> RESOURCES, INC.

FIGURE 3.3-2
MARSLAND CROSS-SECTION MAP
SHOWING ARTIFICIAL PENETRATIONS

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

630 Plaza Drive, Ste. 100

Highlands Ranch, CO 80120
P:720-344-3500 F: 720-344-3535

www.arcadis-us.com




i

i liitiin)

wisn

11

i
TR

g
i

A dliiia

§
g
&
9
i
i e
]
§
i
:
i
<
iiiiliiiigi
(IREERIERRRN
AL S
| _
il
4414

im0

00

4100 —]

CROW BUTTE
RESOURCES, INC.

FIGURE3.3-3a

MARSLAND STRUCTURAL

150 meiars

30 matens

ED

20 foet

105

Source: Cameco Resources, 2011




45 PM

11/10/2011 1:

ER SAVED DATE/TIME

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3b_B-B'.dwg LAYOUT

K:

PATH

Elevation (Feet Above Mean Sea Level)

4500 ——

4400 —

4300 —

4200 —

4100 —

4000 —

3900 —

3800 —

3700 —

3600 —

3500 —l

3400 —

3500 —

3400 —

3300 s

West

C-38

57

C-37
Tic to A-A’

Alluvium

742

C-36

[T

I"IIII"I"IIII"II
SRR RIREATRTINS BEY
HEHIning

Tl
llll‘ﬂ"lllll!“'l!l
!Iill‘.ll’l'll"l:ll; *
CERIELCIRTCARRRRRE.
HEE AR
!lllh A RREIREL LR

IIIII nllllllllﬂllﬂ
HHETDDINETH
L2328 B RREIREREAES) ~
I!llh"ll"l“lllll T

LT

“Ill‘llllll"lli
Illlttlllﬂlllllt

l|l!l ummu i
FEREEIRERERRRERALEI
PO T
ARRREERSRRRERR RN

LHLEHTRE

i
lll")"lllllll“
TRRER TR ERAL

Upper Chadron Formation

TV
HILL IR

LR
PR
PO
TRELRTRERRRARRANEY
PRI RRRERRRRAR!
lﬂll lllll!lllll

Middle Chadron Formation

lllllllllllll'l.
¥ Zﬂlill"lﬂl

Basal Sands&one of u;o chaﬂron Furu:atfon

Plene Shale

REEER TERRRERERRTEI)
"“HIIHII"IIII“
.HH’II AT .

O P
T T
RO T T
EERER (AREERTRERRETEY]
IR RE TR ERRARE ]
HELER (HEERERERRRRARE]
LR TR T
IllIlNllIHlll!!lIl

lllllllllll":ll“

1
i Illllll
ERRED RTREREARRRERT)
(T (R ERIAN

llﬂlllll“llll
i EE ISR BURERED,

900

HHoso

VERTICAL
SCALE
0 50 meters
e T
L 0 g i | i 1 J
0 100 200 feet

Source: Cameco Resources, 2011

HORIZONTAL

SCALE

0 50 meters
e o 5 I ]

0 100 200 feet

LEGEND
3 Main Litholoy Sandstone
— Gamma Curve
— Neutron or SP Curve
Resistivity Curve
—Y¥__ potentiometric Surface
of the Brule Formation

—¥__ potentiometric Surface
of the Basal Sandstone
of Chadron Formation

B'

150

250
300

350

50
500

550
50
50
50

50
1000
1050
1100
1150

1200

CROW BUTTE
RESOURCES, INC.

FIGURE 3.3-3b
MARSLAND STRUCTURAL

CROSS-SECTION B-B'
MAPPED BY: JC CHECKED BY: JA

PROJECT: CO001636
630 Plaza Drive, Ste. 100

§2 ARCADIS 5755 # 25 m




47 PM

11/10/2011 1:

: ER SAVED DATE/TIME

E.1-3c_C-C'.dwg LAYOUT

igure

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\F

K:

PATH

Elevation (Feet Above Mean Sea Level)

4500 —

4300 ——

4200 ——

4100 ——i

4000 —

3900 —

3800 —

3700 —

3500~

3500 sl

3400 —

3300 —

G-71
Tie to A-A'

Alluvium

T

——

Arikaree Formation

B-76

Upper Chadron Formation

Upper/Middle Chadron Formation

o

Middle Chadron Formation

VERTICAL HORIZONTAL
SCALE SCALE

0 50 meters 0 100 meters

0 100 200 feet o 200

Source: Cameco Resources, 2011

400 feet

LEGEND
E3 Main Litholoy Sandstone
Gamma Curve
Neutron or SP Curve
Resistivity Curve

—Y__ potentiometric Surface
of the Brule Formation
—¥ __ potentiometric Surface
of the Basal Sandstone
of Chadron Formation

CROW BUTTE
RESOURCES, INC.
FIGURE 3.3-3c
MARSLAND STRUCTURAL
CROSS-SECTION C-C'
PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

830 Plaza Drive, Ste. 100

2 ARCADIS 5555055 552w




11/10/2011 1:49 PM

K:ACBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3d_D-D'.dwg LAYOUT: ER SAVED DATE/TIME

PATH

Elevation (Feet Above Mean Sea Level)

4300 ——

4200 —

4100 —

3800 —

3700 —

3600 ——

3500 ——j

3500 =

3400 —

West

G-44
Tie to A-A"

G-65

Brule Formation

Upper Chadron Formation

Inferred Upper/Middle Chadron Formation

.

Middle Chadron Formation

IRE

Basal Sandstone of the Chadron Formation

VERTICAL

SCALE

100

Plerre Shale

HORIZONTAL LEGEND
OSCALE [ Main Litholoy Sandstone
Gamma Curve
Neutron or SP Curve
Resistivity Curve

—¥__ potentiometric Surface
of the Brule Formation

—¥__ potentiometric Surface
of the Basal Sandstone
of Chadron Formation

200 feet 0 100 200 feet

R , 2011

‘5%, CROW BUTTE
RESOURCES, INC.

FIGURE 3.3-3d
MARSLAND STRUCTURAL
CROSS-SECTION D-D'

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

630 Plaza Drive, Ste. 100

fQ ARCADIS S5 22t




ER SAVED DATE/TIME: 11/10/2011 1:51 PM

K:\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3e_E-E'.dwg LAYOUT:.

PATH

Elevation (Feet Above Mean Sea Level)

4400 —

4300 —

4200 —

4100 —

4000 —

3900 ~——

3800 ——

3700 —

3600 —

3500 —

3400 ——

3500 ——

3400 —

West

M-1101
Tie to A-A'

Alluvium

ae e

Upper Chadron Formation

Inferred Upper/Middle Chadron Formation

‘1080

Middle Chadron Formation

i Qo oo Basal '.S'aﬂ‘!;mm:..ﬁ’f,ﬂﬁ.qi'aa"’-" i Formation - .. |3 i + ir - .
Pierre Shale '
VERTICAL HORIZONTAL LEGEND » CROW BUTTE
SCALE SCALE
. . ; e @ Yo ey Sorire % RESOURCES, INC.
; p S M 1 1:’0 200;,9( (') 1 1 1 3:” 600:98! Neutron or SP Curve FIGURE 3-3'30
Resistivity Curve
—Y¥__ potentiometric Surface MARSLAND STRUCTURAL
of the Brule Formation CROSS-SECTION E-E’
—'——Pobmbmobic Surface
::'é\emsa';\d f;"n:&ﬂe PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

Sources: Cameco Resources, 2011

830 Plaza Drive, Ste. 100

(2 ARCADIS SEE7Ex
P:720-344-3500 F: 720-344-3535
www.arcadis-us.com




K:\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3f F-F'.dwg LAYOUT: ER SAVED DATE/TIME: 11/10/2011 1:55 PM

PATH

Elevation (Feet Above Mean Sea Level)

4300 ~——

4200 —

4100 —

4000 ——

3900 —

3700 ——

3500 ———di

3400 ———

3500 =i

F|

VERTICAL HORIZONTAL LEGEND

SCALE SCALE
0 50 meters 0 50 meters B Main Litholoy Sandstone
e " S

0 100 200 feet 0 100 200 feet Neutron or SP Curve

Resistivity Curve
—¥__ potentiometric Surface

of the Brule Formation
Potentiometric Surface
of the Basal Sandstone
of Chadron Formation

Source: Cameco Resources, 2011

West East
M-797
M-1071 Tie to A-A' M-24
1142 1826'
aa Alluvlum\
,;""___ g ———————— T S S S i
i
50,0 s
i “Hoc.o Arikaree Formation
. 100.0 T
4 ik 2 i 4s00
s T e B REPEHPR
00.0
7
1
.,xzso.o Brule Formation
: 0
snn
E o
! 00.0
T es0.0
7 50.0 ﬁ .
;.gsoo.o HH
b 11550.0
[11111650.0
e
i} 4
ﬁ 1o00.0 Upper Chadron Formation
i 1
l’l L .0
P
H ;Em.o
; H
ili750.0
L g? 1
1
i 0 t . Inferred Upper/Middle Chadron Formation
g} mn________________________________
4 T
i e00.0
d i 50.0
0 A st Middle Chadron Formation
b 1000.0
ﬁ‘ [I1#11000.0 i
LR 1 T 1050.0
2 1050.0 - %‘ - - -
R i SEa RIS Basal Sandstone of the Chadron Formation
) ':F 1100.0
1) i
Tt 1150.0

% CROW BUTTE
- RESOURCES, INC.

FIGURE 3.3-3f
MARSLAND STRUCTURAL
CROSS-SECTION F-F'

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

830 Plaza Drive, Ste. 100

2 ARCADIS 5Z55: 2
P: 720-344-3500 F: 720-344-3535
www.arcadis-us.com
v




57 PM

11/10/2011 1:

ER SAVED DATE/TIME

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3g_G-G'.dwg LAYOUT

K:

PATH

Elevation (Feet Above Mean Sea Level)

4300 =t

4200 —

4100 —

4000 =

3800 =1

3700 =

3600 —

3400 =

3500 =t

3400 —

West

M-77

M-704

M-1372
Tie to A-A' M-66 M-3

1700

2531 744 —

Upper Chadron Formation

Inferred Upper/Middle Chadron Formation

Middle Chadron Formation

850

Source: Cameco Resources, 2011

VERTICAL HORIZONTAL
SCALE SCALE
0 1200 50 meters 0 150 meters
100 200 feet 300 600 feet

T g

2222
g

g

=

e
8

e

=222
g

8

g

LEGEND
B8 Main Litholoy Sandstone
— Gamma Curve
= Neron of SP Cuvs CROW BUTTE
O % RESOURCES, INC.
of the Brule Formation
<o B FIGURE 3.3-3g
of Chadron Formaton MARSLAND STRUCTURAL
CROSS-SECTION G-G'
PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

830 Plaza Drive, Ste. 100

f@ ARCADIS 55 25




\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3h H'H'.dwg LAYOUT: ER SAVED DATE/TIME: 11/10/2011 1:59 PM

PATH: K

Elevation (Feet Above Mean Sea Level)

4300 =

4200 —

4100 —

3900 —

3800 —

3700 ——

3600 —

3500wl

3500 —t

3400 —

3300 —

3200 —

West

M-1271

M-1252
Tie to A-A'

Upper Chadron Formation

Inferred Upper/Middle Chadron Formation

Middle Chadron Formation

~

- :Basal Banidstne of the Chadron Forination.

Plerre Shale

VERTICAL
SCALE

100

50 meters

200 feet

100 200 feet

Source: Cameco Resources, 2011

LEGEND
B8 Main Litholoy Sandstone

Neutron or SP Curve
Resistivity Curve

—¥__ potentiometric Surface
of the Brule Formation
—Y¥__ potentiometric Surface
of the Basal Sandstone
of Chadron Formation

‘%& CROW BUTTE
g RESOURCES, INC.

FIGURE 3.3-3h
MARSLAND STRUCTURAL
CROSS-SECTION H-H'

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

830 Plaza Drive, Ste. 100

£2 ARCADIS 5o 5 e




00 PM

11/10/2011 2:

ER SAVED DATE/TIME

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3i I-I.dwg LAYOUT

K:

PATH

Elevation (Feet Above Mean Sea Level)

4300 ——

4200 ——

4100 —

3900 ——

3800 —

3700 —

3500 —of

West

M-1133
Tie to A-A

600.0

i 650.0

+700.0

+750.0

Hi7s0.0

Upper Chadron Formation

Inferred Upper/Middle Chadron For

T~

Hrs00

800
+{800.

1850
11850.

Middle Chadron Formation

1100.0

0

VERTICAL
SCALE

100

L7500

FEE

L 00,0

950.0

4110000

—1050.0

HORIZONTAL
SCALE
50 meters 100 meters
200 feet 0 200 400 feet
S : Cameco Ry , 2011

LEGEND
B Main Litholoy Sandstone
Neutron or SP Curve
Resistivity Curve
—¥__ potentiometric Surface
of the Brule Formation
—¥__ potentiometric Surface
of the Basal Sandstone
of Chadron Formation

% CROW BUTTE
RESOURCES, INC.

FIGURE 3.3-3i
MARSLAND STRUCTURAL
CROSS-SECTION I-I'

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA




02 PM

11/10/2011 2:

ER SAVED DATE/TIME

J-J'.dwg LAYOUT:

i

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3;

K:

PATH

Elevation (Feet Above Mean Sea Level)

4300 ——

4200 —

4100 —

4000 —

3900 ——

3800 —

3700 s

3500 —

3500 =

3400 —

West

1213

M-249
Tie to A-A

JI

M-783
1174

Al
. oLt T % " "

... -Arlkaree Formdtion -

e 2 . R

.

- Brulg Formation- *

~

P

1 550.0

600.0

650.0

Upper Chadron Formation

Inferred Upper/Middle Chadron Formation

Middle Chadron Formation

of the Chadion Formation’

LETE 750.0

800.0

+ 850.0

900.0

950.0

1000.0

VERTICAL

Source: Cameco Resources, 2011

% CROW BUTTE
: RESOURCES, INC.

FIGURE 3.3-3j
MARSLAND STRUCTURAL

CROSS-SECTION J-J'
MAPPED BY: JC CHECKED BY: JA

PROJECT: CO001636
830 Plaza Drive, Ste. 100

£ ARCADIS =52 £ S




03 PM

Elevation (Feet Above Mean Sea Level)

K:\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3k_K-K'.dwg LAYOUT: ER SAVED DATE/TIME: 11/10/2011 2

PATH

4200 ———

4100 —

4000 =

3800 —

3700 ——i

3400 =

West

M-195

3300 =

1576
Alluvium
By " A B )
e e
le Formation
-
7500
1 5000
! Upper Chadron Formation
1 550.0
i 1 6000 16000
i 6500 Inferred Upper/Middle Chadron Formation 650.0
34§§' i ‘3{2 7000 \ 17000
i‘ i 750.0 750.0
] 800.0 ] 800.0
- Middle Chadron Formation :
850.0 850.0
- -1 900.0 1 900.0
& e e Gt e B e B .
ity 800"+ Basal Sandstonie of the Chadron FormatioA: 21 es0.0

VERTICAL
0 SCALE

0 100 200 feet

1000.0

B3 Main Litholoy Sandstone

—¥__ potentiometric Surface

Source: Cameco Resources, 2011 —Y__ potentiometric Surface

of the Basal Sandstone

1050.0

LB

CROW BUTTE

RESOURCES, INC.

FIGURE 3.3-3k
MARSLAND STRUCTURAL
CROSS-SECTION K-K'

PROJECT: CO001636 MAPPED BY: JC

B30 Plaza Drive, Ste. 100
Highlands Ranch, CO 80129
P:720-344-3500 F: 720-344-3535
www.arcadis-us.com

o

CHECKED BY: JA




07 PM

11/10/2011 2:

ER SAVED DATE/TIME

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3|-L-L'.dwg LAYOUT:

K

PATH

Elevation (Feet Above Mean Sea Level)

4300 ——

4200 —

4100 =\

4000 ——1

3900 =~

3700 ——ip

3600 ——

3500 e

3500 =

3400 =—t

3300 —

West

Tie fo A-A'

2079

1443

1 1000
) T 1 150.0
1t 2000
i it i t I 4 250.0
B s r 300.0 I
250.0 i i 300.0 ¥
T T [ 300.0
i % Ht H 3500 HHH
P 300.0 i HH 350.0 el
! ! ! Hin 3500
4 i : ; 711 4000 it
HHE 3500 HERHHEH 400 o i e 4 s
ikt o A By LI 4500 _ kK
400.0 ﬁ T |
7 . ] i ] 450.0
t PR ) Upper Chadron Formation 1 500.0 f
1 450.0 _E 5000 i 44
t ! 1 500.0
I e §50.0
500.0 S s s
T : 600.0 :
[ 5500 R 600.0 i
! ! B a 600.0
1 HiT T 650.0 t
600.0 3€ i es0.0 ! ]
} t 55 : ‘11 850.0
I i 7000
650.0 A% L 7000 Inferred Upper/Middle Chadron Formation  700.0
h&: : BT 7500 i
- 700 i - -
it 7 %. ! R 750.0
t ! 800.0 ¥ § TR 01
] 7500 ; 800.0 &
i ; 2t 18000
. Tt L 850.0
800.0 - 850.0 Middle Chadron Formation ! _—
| T e i t 900.0 1)
F% 850.0 )i 900.0 it T
H i 1 X
* e N '._', o : 2 3 . . - \...,.r' ok . i W .’._ ‘. b o ._~s" - . ‘\‘ s 3#" T 950.0 & . B .'.“ i i i
o R e e - ten 8500- .27 .~ Basal Sandstonie.of the Chadron Formation - [ i A R o0
- :t e L. et I R o e i - e £
HiH snona Pierre Shale AT i o il
! L 1 1000.0
e 7050.0
1 1000.0
1050.0
VERTICAL HORIZONTAL LEGEND
SCALE SCALE 1 Main Litholoy Sandstone
50 meters. 0 100 meters
Gamma Curve
e ; e Neutron or SP Curve %’. CROW BUTTE
g FEMy Cuve RESOURCES, INC.
Potentiometric Surface
of the Brule Formation
Source: Cameco Resources, 2011 FIGURE 3.3-31
—¥ __ potentiometric Surface
of Gradron Formation. MARSLAND STRUCTURAL
CROSS-SECTION L-L'
PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

630 Plaza Drive, Ste. 100

£ ARCADIS 555 # 2%




08 PM

11/10/2011 2:

ER SAVED DATE/TIME

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3m_M-M'.dwg LAYOUT

K

PATH

Elevation (Feet Above Mean Sea Level)

4200 =

3900 =

3800 —

3700~

3600 —

3400 ——

3500 ——

3400 —

West . East

M-363
m-277 M-274 Tie to A-A' M-72
1658" 1 999° T 1791 "

S 00
e ﬂ‘l""" TERLEEP
i nmu:umuaml
il s0.0
R | 1000
150.0

AT aaslt
[ 1 1506

RV L 0.
TR P
l l‘llllllil‘l

TR 500 0
i

H 2500
i
i
13
[ 300.0
i
iy
i
i 350.0
1
U
it
] 400.0
1
i i
1 EEEIRERERER H'.‘ i 450.0
e i
ari '{"""l 400 Upper Chadron Formation i
1 lhlllll i - ll|lll|lill| 500.0
s Illlllllrlll 3
L 08
14
e
14
kTR
g llll““lllllflll

U e
ll‘ull“l"::l:\ll:

3: EHHHH{E}:,:{: 650.0
PRI oo o Inferred Upper/Middle Chadron Formation
et ~—— 700.0

N 750.0
t

800.0
i

BRI

m;:gm;g{;;g; 800.0 Middle Chadron Formation HHHHHHTH
850.0
900.0
(T is vl
. “mmmmu 950.0
Wt e Tt ! .-., CRE wan
= - 55 i |
Pierre Shale AT 1000

FHEHHHEREE o0,

VERTICAL HORIZONTAL LEGEND

SCALE SCALE
0 50 meters 0 100 meters E3 Meain Litholoy Sandstone

Bty Ee= camma e
) 100 200 feet ) 200 400 feet s or 5P Curve
Resistivity Curve
'—'—-PolembmmSumce
of the Brule Formation
—¥__ potentiometric Surface

Source: Cameco Resources, 2011 of the Basal Sandstone
of Chadron Formation

CROW BUTTE
RESOURCES,

INC.

FIGURE 3.3-3m
MARSLAND STRUCTURAL
CROSS-SECTION M-M'

PROJECT: CO001636

MAPPED BY: JC CHECKED BY: JA

830 Plaza Drive, Ste. 100

£ ARCADIS 75555 P22




37 PM

2/6/2012 8

ER SAVED DATE/TIME

.dwg LAYOUT:

\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-3n_N-N

K:

PATH

Elevation (Feet Above Mean Sea Level)

4100 =

3900 =i

3800 ~—

3700 =i

3600 =it

3500 =

3300 —1

3200 —

West East
M-1554
M-1582 Tie to A-A' . M-1573

Alluvium
. S — ¢ W———

S 'Arn(ar!é Fohnaﬂbn ol

MR LU T
o lll!llll"“lll“
el

L
LI
L HHTRRRE l"

L
WO TR 1350.0
(R
b MR
i Uy
1- \III"I’IIIII

it Illll i
AR

& IR Upper Chadron Formati: :
L 5 "I“"l"lllll" p r adron Fol ation 50.
%, RELERRERIRIRE| ih“;:““““u“} 9

i
‘; :ll"ll"lllll"l

l”"lll"l::: 600.0

Inferred Upper/Middle Chadron Formation

1

I

AR RN
T

iresrescorbang
|‘ ‘lllllllllﬂllﬂ

LT
WHi1750.0

Middle Chadron Formation

! VIlllll ORI
lh"l"llllll’l"lll

1h
l ARREREI AR R AR
ASREELREIRERASENERE
e ETRE AR -'l
Late “ (e

PRI T ™ -

. .ﬂinl samme gﬂhe Chadron Fmaﬂ(m

5 : ..__o.-- . . v L

Piem Shale

.

TR
B 950 0

VERTICAL HORIZONTAL LEGEND
SCALE SCALE Hiholoy Sandstone
0 50 meters 0 150 meters m Main
B Gamma Curve
0 100 200 feet o 300 600 feet Neuron or 59 Gurvy
Resistivity Curve
—Y¥__ potentiometric Surface
of the Brule Formation
Source: Cameco Resources, 2011 —Y¥ potentiometrc Surface
of the Basal Sandstone
of Chadron Formation

CROW BUTTE
RESOURCES, INC.

FIGURE 3.3-3n
MARSLAND STRUCTURAL
CROSS-SECTION N-N'

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JA

630 Plaza Drive, Ste. 100

£ ARCADIS 2252 # 220




PATH: K:\CBR_Projects\CO001636_Marsland\1_ACAD\CrossSections_v2\Figure E.1-4_Type log.dwg LAYOUT: ER SAVED DATE/TIME: 11/10/2011 3:08 PM

0.0

50.0

400.0

450.0

500.0

550.0

600.0

850.0

950.0

1050.0

1100.0

100.0
150.0 |
200.0
2500 |-
300.0 |}

350.0 |

650.0 |
700.0
750.0 |-

800.0 |

900.0

1000.0 |}

M-1252

Alluvium

Pris
TN,

Arikaree Formation

__Brule Formation

Upper Chadron Formation

Middle Chadron Formation

Pierre Shale

FENRENEE

Gamma (CPS) ]000
Gamma (CPS) 10000
il
1

VERTICAL SCALE |
0 25 meters
| TEBOTIIITTRTEN TSI,
L 1 1
=40 7?1 5 ?5 0 50
SP (MV) RES (Ohms)

TO TOo

|
100 feet

Source: Cameco Resources, 2011

Basal Sandstone of the Chadron Formation

CROW BUTTE

é@m: RESOURCES,

INC.

FIGURE 3.3-4
MARSLAND EXPANSION AREA
TYPE LOG (M-1252)

MAPPED BY: JC CHECKED BY: JA

PROJECT: CO001636
630 Plaza Drive, Ste. 100

Highlands Ranch, CO 80129
P: 720-344-3500 F: 720-344-3535

www.arcadis-us.com




K\CBR_Projects\C0001636_Marsland\2_GIS\ArcMaps\0005_NRC_ER\ER Figure 3_3-5 Marsland Isopach Map - Arikareen Formation.mxd - 2/6/2012 @ 9:15:05 PM
P —— — T st S

=z

|
(4
27 2 25 ‘ 30 29
ECH B &
S b “._ . 3
100 l
. |
. |
4p.. 36 ’ 31 j
o
. | A
T. 30N /"\1 ©) ;@)g
TR S 1 e il %wl @ " .
T. 29N \IQ._,/ > ® 1 ?u?(_) g s ke S T. 30N
J oSt e | T e— N T
4 139 !
1289 1298 | g (W\:) ’ L 29
: \ o @ime o
k¥ ?l“ 1549 4 :
03 gM%gqy:mujm@s 1 I
1 02 @ ‘ o 06 i s I
| b/ , l 04
| A |
?30 = ,:
s [! 4 e I
,|l . A»“"? w ’@A 2 408 : T o (L s
Proposed CET AT Syl ' .T"—'—- e
o 8 o <3 . i ; o 08) ..
Marsland E o ‘&m
Expansion s 5 b | |
’ AW 12/ 10 5 ]
w Arga 156 1:;9 1 m{ y e !
11 P BNl s & & |
.
\ %
3 2 ge 106 1018 m@ I' be o
" 104 ¢
‘I 1267 m 16 104 @na ?M !
I 113 197 1029 105 m . }
s |
104
15 14 s
13
17 .
q
ne
. %
= %8 o9
i » AW
T T e et R\ e
-3 l R
- d
o 8% @ @ o 108 l
89 &5 @
(22 o | 124 82
3
22 23 o \ 20
24 A
19 60 it 21
;
n
. o
i ~ 26 25 30
23 i
i
414 I |
LEGEND
Proposed Marsland Expansion Area N RESOURCES . INC.
» Unit Thickness Reading (Feet)
label position also stands for borehole ’
location) FIGURE 3.3-5
Isopach Contour (Feet) 0 coen - wEn MARSLAND ISOPACH MAP -
—— B0 140 : : ARIKAREE FORMATION
80 160 Feet
100 180 PROJECTION: NAD 1927, STATE PLANE PROJECT. CO001636 MAPPED BY: JC CHECKED BY: MS
NEBRASKA NORTH, FIPS 2601 630 Plaza Drive, Ste. 100
e 120 —_ 200 SOURCES: US TOPO MAPS, SERVICED Q ARC ADIS Highiands Ranch, GO 80129
BY ESRI ARCGIS ONLINE P:720:344-3500 F: 720-344-3535




K\CBR_ijects\COOMGaﬁiMarsIand\ZiGlS\ArcMaps\OOOS__NRC__ER\ER Figure 3i3-6 Marsland Isopach Map - Brule Formation.mxd - 2/6/2012 Q 9:15:41 PM
| z 'z
20 n W
97 300 X x
26
280 & @ R AR N 5
260
Y |
\\ » 1
L Ny - e 31 ]
u6 —~ 32
\@/\m 2 \E‘vi/\,
(W ”’\M
T. 30N ’ ®) e | |
- w0 (@ e
T. 29N Y —t—— T. 30N
- -&c | T29N|
268 200 uh@umo | ’
258 E 2 pume ﬁm ]
,M%\M; A ‘ j
® 02 ‘,éémm°@“ (M l
‘ e . v % i
i 104 f‘m oo 1858 \‘ 5 I
[l ?um ) 104 @ ] 04
\ g '” 188 102 l
| [ \ . f J gftm‘,m o
Propos?d NICAL T - it o = —_—
v P ' ; * | 194)
Mars‘arpd i R T e ke -
N L A
ExpaHSi?n aa28 Mz
" w @ 1829
Ar a i o 1668
10 5 s 100 07
1 12 180
{ 46 1789 I 08
sig 1689 1737 1749 1 [ 09
* @ e
i = e . o 1708 ¥ |
o - . 480 wie 79w D ’
e l
15 14 I
13
17
16
1498 440
@
1448, 1008 @
420
A g }“""0‘-111“1'5' WA e 139
% 125 127 T— [ ]
121
13 J33
1920 ®® 18
@ 1
faeq : 104 152
2 2 e 20
24
¢ ;
19 14p, 21
" o
)
24 '°'3 (3
1e
— A0 ) @ ns
A D il ,,_15,2),%? 1089 &4
ﬁ‘ o 0122 ns o Ha 1;0“ 12 i
; 131 <
; o, /o) "
a7 ok “ f 126 J 18 sm oel{ (0
: 30 S e N & 6o
1 ; ; E 1148 Mms -
! 008~ 29
58 * 3
1 o o | |
LESerD CROW BUTTE
| § Proposed Marsland Expansion Area %
EX] N RESOURCES, INC.
o Unit Thickness Reading (Feet)
label position also stands for borehole
ooy FIGURE 3.3-6
Isopach Contour (Feet) o s MARSLAND ISOPACH MAP -
——— 600r80 180 or 200 2025 BRULE FORMATION
100 or 120 220 or 240 Feet
140 260 or 280 PROJECTION: NAD 1927, STATE PLANE PROJECT: CO001636 MAPPED BY: JC CHECKED BY: MS
NEBRASKA NORTH, FIPS 2601 "
160 300 or 320 or 340 SOURCES: US TOPO MAPS, SERVICED Q ARC ADIS aai:hi;:é: g:&?&‘:&ze
BY ESRI ARCGIS ONLINE P:720-344 3500 F: 720-344-3535




K\CBR_Projects\C0001636_Marsland\2_GIS\ArcMaps\0005_NRC_ER\ER Figure 3_3-7_Marsland Isopach Map - Upper Chadron Formation.mxd - 2/6/2012 @ 9:14:17 PM
T - — S — s

Proposed Marsland Expansion Area
Unit Thickness Reading (Feet)

2 (label position also stands for borehole
location)

Isopach Contour (Feet)
—— 420 or 440

460
— 480
— 500

520
= 540 or 560
e, BB
— 600 or 620 or 640

P

B 3
0 0
e e
27
. 1 - 29
; ]
(a1 ]
34 b
(35 “
: . - 36 31 32
o ) |
ss20 5985170 s0as ;
sus 5187 |
T. 30N : =\ |
T O .- J
: i e A i i .! ,,,,,,,,,, e i T‘ 30N
) T. 29N
srosme s I
03 | 02 @ gt 06 ]
[ - g 5'; ?@o 5"'5"51&A l ) {
|; e 552{:9}5«: 508 - c;g ? [l }04
@ % } 5 g -
Proposed B N
Marsla rj'ed
Expansion | ™
Ar Pa B W M 5059 ® g
10 59 b o 5129 & 5163
| : "ok e LT : |
} ) - 5t7s S148, s/ m‘w’ ‘ ’ g
| |
15 14
13
17
16
4952
500
5068
5123 5051 ms
—_— ] S
22 23 ) 20
21
27 }l 2% -
28
8
0 |
LEGEND
CROW BUTTE

RESOURCES, INC.

0 1250 2,500

Feet

FIGURE 3.3-7
MARSLAND ISOPACH MAP -
UPPER CHADRON FORMATION

PROJECTION: NAD 1927, STATE PLANE

PROJECT. CO001636

MAPPED BY: JC CHECKED BY: MS

NEBRASKA NORTH, FIPS 2601
SOURCES: US TOPO MAPS, SERVICED
BY ESRI ARCGIS ONLINE

630 Plaza Drive, Ste. 100

Highlands Ranch, CO 80129
P:720-344-3500 F: 720-344-3535
www.arcadis-us.com




K\CBR_Projects\C0001 636=Marsland\2=GlS\ArcMaps\0005_NRC_ER\ER Figure 3_3-8_Marsland Isopach Map - Middle Chadron Formation.mxd - 2/6/2012 g 9:25:25 PM
| 3z
/ 0 W
€
27 26 & i -
I ] 25 { 30
@ :"' ‘ }g i‘ .
R e i e NV
€S M
160 ..
( @)
...
1mo i
34 a5 164
- () m3o 3 "
180 176 | 108 xczi
og. 1789 mi 192 l
Py ”3
T. 30N o 1 } |
— e ————— 189 = RS IR i “m;,"";i T "
T FTeLm, g : AR, } {
T. 29N T A T.30N
2 m) N | hLa
- . '“w | -
@ ;"‘ "‘m.; I
sw L @ wme
myw 1B "
03 s ?ﬂ |’;{mo 1048 102718 o
QL“ - 08
‘ @ Moty 05
[] {u‘ﬁ m it 04
4 |
} Lo g
j‘“r e e
_— | <. 40)46). |
o - . s ey ‘——“_ i s i Twm s m-wwm‘w‘._, J
Propos | 7% Ounn N N - q
_Marsland wos "%
Expansion o ke
13
0 Area "
l 11 L)oo B Dy or
[ 174 08 00
A
l W e
t A 1088 Loy }
{ " \jﬂ&
T
76p.
1979 l
15
1 13 i b——
EETIIG "
\ 1 . 16
1897 M
1729
1758 1957 1658
T3 © . n (e
n 196 1
Lo B o7 l
1757 789 105 G :
1642 i e . "
153
2 20
2 2 B ;
19 \ 21
088
200
U S
1 189
27 2 19
25 | 40 e
; , 29
sz
0 W0
/ X x
=-CESD CROW BUTTE
Proposed Marsland Expansion Area N % RESOQURCES. INC
p .
. Unit Thickness Reading (Feet)
label position also stands for borehole
st FIGURE 3.3-8
Isopach Contour (Feet) 5 A S MARSLAND ISOPACH MAP -
——— 400r600r 80 180 " ; MIDDLE CHADRON FORMATION
emmmmmes. 100 01 120 200 Feet
140 220 moﬂczog; NA%1927, ST/;TE PLANE PROJECT: CO001636 MAPPED BY: JC CHECKED BY: MS
BRASKA NORTH, FIPS 2601
SOURCES: US TOPO MAPS, SERVICED E?&Z“:é: 32?&1.8&1:& 29
- 160 e 240 or 260 or 280 BY ESRI ARCGIS ONLINE P: 720-34:;3500 F: 720-344-3535
‘www.arcadis-us.com




B3

LEGEND

4

Basal Chadron Sandstone Well

wmsee (Groundwater Elevation Contour

: Proposed Marsland Expansion Area

e = Intermittent Stream/River

3714.83 Water Level (feet-above mean sea level)

N

Groundwater Flow Direction

o ;i‘f’

0 1,250 2,500

Feet

PROJECTION: NAD 1927, STATE PLANE
NEBRASKA NORTH, FIPS 2601
SOURCES: US TOPO MAPS, SERVICED
BY ESRI ARCGIS ONLINE

K\CBR_Projects\CO001636_Marsland\2_GIS\ArcMaps\0005_NRC_ER\ER Figure 3_3-9_Marsland Isopach Map - Basal Sandstone of the Chadron Formation.mxd - 5/13/2012 @ 2:57:31 AM

‘5%& CROW BUTTE
RESOURCES, INC.

FIGURE 3.3-9
MARSLAND EXPANSION AREA
POTENTIOMETRIC SURFACE
BASAL CHADRON SANDSTONE (2/22/11)

PROJECT: CO001636 MAPPED BY: JC CHECKED BY: MS

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

www.arcadis-us.com




IC\CBR_Projects\Coom636=Marsland\2iGlS\ArcMaps\OOOS__NRC,ER\ER Figure 3_3-10_Marsland Structure Contour Map - Top of Pierre Shale.mxd - 2/6/2012 Q 9:26:47 PM
b g
- © B
- -
- " s ] 4
0 2%
s M__;;_ ” o
3220 K
- }
a |
34 35 216 f;
S | v -
- @ |
w2z V6 wies 278 SI
w16 3 |
T 30N P RII2 J
TN b I ., SUSE S o T. 30N
253 ‘ fs. | T L —
= 1 T. 29N
222 WS gy d Gy pupRiag
M"”"&m [
3220 B s } w122 2N l
A 8 217 32086 { [
5
02 01 ‘ 06 I ”
lf | -
o % — .%?;A,m‘%@{‘f@@s B o o i J
Propos?d G m@'nﬁw ‘ - —_—
. & o ! V"‘,, / X
Marsland 2 e “
Expansion - & |
” ArPa - EUSIE Y g A l
<mv|’ 2021 an 12 07 ]
1 ; ;
3167 08
- s P1e8ANRT 09
A . a9t
ol w2 mers NVIANWI Hn2 ll
15 14
13 Rl LR LAET VI T 17
18 16
ams 260
e
o8 31698 ne7
i ~—srorpamraimoli2s /o) ,
31918 3193131000 o ‘. ~ @
ers C) —
oo (910 ) ~al
460 \o1e2s 9122 s l
@ B TR
e N8 3175
31904
2 20
- 24
274
19
wi 21
®
686 e, 'V e
Y N
L o !E e > N2 ,m',mm
i - 3160 6
5 - 7 selanms
25 a0
i 28
== 20
-0
w ! o]
, 404
LEGEND
£ CROW BUTTE
Proposed Marsland Expansion Area N RESOQURCES. INC
s .
sse  Groundwater Elevation (FT-AMSL)
(label position also stands for borehole location) FlGURE 33-1 0
Groundwater Potentiometric Surface (FT-AMSL) . 250 2500 MARSLAND STRUCTURE MAP -
. 8150 3200 : : TOP OF PIERRE SHALE
. 3140 3220 Feet
3160 3240 moﬁi%zggaﬁl%égg' g;g‘n; PLANE PROJECT: CO001636 MAPPED BY: JC CHECKED BY: MS
, FIPS 2601 630 Plaza Drive, Ste. 100
SOURCES: US TOPO MAPS, SERVICED
— 3180 FT-AMSL = Feet Above Mean Sea Level BY ESRI ARCGIS ONLINE ﬁ ARCADIS 2?7“2%?:45:?;5":3 vsc;zagisﬁ-ssas
www.arcadis-us.com




Keya Paha Poye \\J""’"ﬁ
Sheridan B
5 Knox Cedar
ioux
E i Brown
2 Rock Holt
g, Box Butte Pierce
o Antelope
P
a
§ Scotts Bluff 4,  Hooker Q Bane | Lowp | Garfield | Wheeler Madison
g Morrill \’ O
Boone
é’ Banner Garden Arthur McPherson
€ Valley Greeley
% ——
g Custer —~
s Kimball Cheyenne i
eit

g el Sherman | Howard A Polk
g Lincoln \ @
! A |
:'I Perkins ) Dawson Buffalo Hall Hamilton York
; AN
o
g, Chase Hayes Frontier Phelps | Keamey | Adams Clay Fillmore
5|
ml
gg NEBRASKA Dundy Hitchcock Red Willow Furnas \ Harlan Franklin | Webster | Nuckolls Thayer
3| LEGEND N RESOURCES, INC.
§ - Proposed Marsland Expansion Area (MEA)
E,. [:l Nebraska County Boundary FIGURE 3.3-11
8] [_Jnebraska State Boundary 0 15 30 LOCATION OF CHADRON ARCH
g e AND CAMBRIDGE ARCH IN NEBRASKA
o
g PROJECTION:
? NAD 1927, STATE PLANE PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JEC
:“ NEBRASKA NORTH FIPS 2601 30 Placa Diiva. 65, 100
: Snion e f2 ARCADIS 55750
% T TR I —




igure 3_3-12 Structural Features Map of the Crowford Basin.mxd - 2/6/2012 @ 9:28:33 PM

5_NRC_ER\ER Fi

land\2_GIS\ArcMaps\000

36_Mars|

jects\C00016:

R_Proj

K\CB

‘ Black Hills Uplift .
R57wW 56
3‘2 55 53 N
N ‘
34
33 |
Crawforg
I Basin
32 | el
%
‘O“Fa““ ® 7 ‘
(o)) ;
‘ot HARRISON White River|
. WO - iver;Fold Fault |~ ® CRAWFORD
<2
“c,\\'gb .
a Rz \
o ' J’ * Pine Ridge Fault—8—_ P — /
i |
|| - Cochran Arch
| . — ’-I'l ]*\ -
29 L s
N MEA Z
o
2
MARSLAND &
| 0 3 4d PROJECTION: ® %
e NADSS3, UTM ZONE 14N J
Miles
LEGEND
® City/Town Dawes County %‘ C R OW B U TT E
| o RESOLRCES, [INC,
Fault (Ball on downthrown side)
| Fault Interpretations by Hunt (1990) FIGURE 3.3-12
—4— Anticline STRUCTURAL FEATURES MAP OF
—4— syncline THE CRAWFORD BASIN
D Proposed Marsland Expansion Area (MEA)
PROJECT: CO001636 MAPPED BY: JC CHECKED BY: JEC
| SOUI'CG.' ' 630 Plaza Drive, Ste. 100
WEC.sinte R Fast o cotings & Kode, 1684 NEBRASKA fR ARCADIS =iz s,




nd\3_IMAGES\lllustrator\ER Figure 3_3-13 Earthquake Hazard Ranking in the US.ai @11/03/2011

rojects\CO001636_Marsla

KACBR_P

SOURCE: SD 2008

CROW BUTTE
RESOURCES,

INC.

FIGURE 3.3-13
EARTHQUAKE HAZARD RANKING
IN THE U.S.
PROJECT: CO001636.00001 MAPPEDBY: JC  CHECKED BY: JEC

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




3_IMAGES\llustratonER Figure 3_3-14 Seismic Hazard Map for Nebraska.ai @ 11/03/2011

jects\CO001636_Marsland\

)

KKACBR_Proj

104°'W 102°W 100°W

42°N -

40°N

100°W

L W
k- ol

104'W 102'W

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

% CROW BUTTE
RESOURCES, [NC.

FIGURE 3.3-14
SEISMIC HAZARD MAP
FOR NEBRASKA (2008)

PROJECT: CO0016 6.00001 MAPPED BY: JC CHECKED BY: LW

630 Plaza Drive, Ste. 100

Highlands Ranch, CO 80129

P:. 720-344-3500 F: 720-344-3535
W




-104° -102° -a8° 06"

gure 3_3-15 Seismicity of Nebraska 1990-2006.ai @ 11/04/2011

-104" -102° -100° -98" -96"

%

]

g E——— T ‘%& CROW BUTTE

/| 151 e g RESOURCES, INC.
DEPTH

g Bk LI K FIGURE 3.3-15

| is in kilometers.

g Purple Triangles: Cities SEISMICITY OF NEBRASKA

8 Purple Star: Capital City 1990-2006

2 Circles: Earthquakes (color represents depth range)

g Earthquake locations are from the USGS/NEIC PDE catalog " | PROJECT: C0001636.00001 MAPPEDBY:JC  CHECKED BY: JEC

a 630 Plaza Drive, Ste. 100

él SOURCE: USGS 2009e Q ARC AD'S ggr;m '?3'5"0"8' fg ;:Aﬁaw

g TR S A —






