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Appendix E-2

Water Well Completion Reports



Nebraska Department of Environmental Quality

Well Completion Rej•t .

Permit No. NE0122611

Company. Crow Butte Resources Inc

Well Type, Pr .ducjt*cn,

Ground Elevation: 426064

Drilling Contractor: Landnll Explorati

Mud Products: 4 Bags Sup-. C,3e!

Bit Sizeý 8 Inch

Drilling Begun. 9WI912013

Completed Formation Arikarse

Casing Diameter 4 9-5 mnch O.D.

Casing Depth: 59 &

Packer Type: Johnson K-packer

Centralihzr Depths: 20,40

M,.AitW X

ft

Project Crow Butte

Well No. AOW-1

Wellhead Elevation:

Driller: R. Corbin

4261 54 fl

Drilling Completed On 9/18/2013

Depth Drilled 131 ft

Casing Type White Certalok

Basket Depth N/A ft

Packer Depth 51 ft

Screen Size-

Screened Interval(s)

0.020

61 t -

fl -

Gravel Size,
R -131 ft

ft

ft

Completed Formation Upper Boundary. 61

Cement Contractor: Crow Butte Resources

Ftimated Cement Volumer 2.4 bbls

Cement DeInstty: 12. 1 lbsgal

Cement Type/Class: 1/I1 API

Cement Circulated to Surface: 1 bbls.

Logging Contractor Century Geoepysical Corp

Unit No: 2008

Log Type: Gamma, SR Resistanc, Deviation

Well Deviation 1 2 &f at 9.0 degrees

Remarks

ft

ft. ft

Lower Boundary 131 fit

Operator. Klein

Actual Cement Volume Used 3-5 bbls,

Water Volume Used 2.5 bbls

Additives 37 lbs Salt 50 lbs Bentonite

Density At Surface 12 1 lbs/gal

Operator Duini Xleul

Probe No.: 9057C

This report was filled out by- Wade Beins
Represnting: Crow Butte Resources, Inc.
OIL

Certification-

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form ard all its attachmeuts and tbat, based on inquiry of those individuals immediately responsible for
obtairia-Ig information, I beheve thie inf-mrniion• is tru-,, aectiurai, and oiaplete, Fuit-,er, I ceti aweaness that
there are significant penalties for submitting false information, mcluding the possibility of fine and
imprisonment

By: Wade Beim Title: Senior Geologist

October 3, 2013



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company Crow Butte Resources& Inc.

Well Type: Pmdua6cvtqio*

Ground Elevation: 435L0.7 f.

Drilling Contractor: Landiill Explorafion

Mud Products: 4 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/182013

Completed Formmtion: Anikaree

Casing Diameter. 4.95 inch OfD

Casing Depth: 79 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20,40

NkAuikv X

Project: Crow Butte

Well No. AOW-3

Wellhead Elevation:

Driller: R Corbin

4352.07 ft.

Screen Size:

Screened Interval(s):

0020

81 ft-

ft -

151 ft.

ft.

Drilling Completed On 9/18/2013

Depth Drilled: 151 ft.

Casing Type: White Certalok

Basket Depth: N/A ft

Packer Depth: 71 ft.

Gravel Size-
ft. - if

Lower Boundary: 151 ft

Operator: KMein

Actual Cement Volume Used: 4,7 bbls.

Water Volume Used: 34 bbls.

Additives. 50 lbs Salt 67 lbs Bentonite

Density At Surface: 12.1 lbs/gal

Operator: Dunn/Klein

Probe No;: 9057C

Completed Formation Upper Boundaiy 81

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 3 1 bbls.

Cement Density 121 lbs/gal

Cement Type/Class: /in API

Cement Circulated to Surface. I bbls

Logging Contractor: Century Geophysical Corp.

Unit No.: 2008

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 14 f& at 187.0 degrees

Remarks.

ft

0

This report was filled out by: Wade Berns

Representing: Crow Butte Resourcs, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the *inrsnatmi is true, accurae, and complete Further, I certify awareness that
there are significant penalties for submitting false infbrmation, including the possibility of fine and
imprisonment.

By Wade Beims Tidle: Senior Geologist

Daft: October 3, 2013



Nebraska Department of Enmironmental Quality
Well Comp letion Repr

Permit No. NE0122611

Company: Crow Butte Resourc* Inc.

Well Type: &tatt•j•

Ground Elevation- 4161 01

Drilling Contractor: Landrill Explab

Mud Products, 4 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/161•013

Completed Formaton: Arikzd e

Casing Diameter 4 95 inch OD-

Casing Depth. 39 ft

Packer Type, Johnson K-packer

Centralizer Depths: 20

IM'Xf- X

Project Crow Butte

Well No. AOW-4

Welhead Elevatit

Driller. I. Corbin

ift
on

416201 ft

Drilling Completed On 9/16/2013
Depth Drilled: t00 ft
Casing Type: White Certalok
Basket Depth N/A ft
Packer Depth: 19 ft

Screen Size

Screened Interval(s):

0.020

39 ft -

ff -

99 ft

ft.
Completed Formation Upper Boundary: 39
Cement Contractor. Crow Butte ResourcAs

Estimated Cement Volurme 1,6 bbls.

Cement Density, 12.8 lIhs/•l

Cement Type/Class: L'H API

Cement Circulated to Surface. I bbls

Logging Contractor: Century Geophysical Corp.

Unit No: 2008

Log Type, Gamma, SP, Resistance, Deviation

Well Deviation 0.4 ft. at 3220 degrees

Remarks:

ft.

Gravel Size

ft ft

ft Ift.

Lower Boundary:

Operator: Klein

Actual Cement Volume Used
Water Volume Used.

Additives 25 lbs Sah

Density At Surface.

Operator Dunn/Klein

Probe No.. 9057C

99ft

2.4 bbts

1 7 bbls.

35 lbs Bentonite

12 8 lbs/gal

Tms report was filled out by. Wade'Bems
Representing: Crow Butte Resources, Inc.
On:

Certification:

I certify under penalty of law th I ave personally examined and am farihar with the riformation submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the vnl ao is true, accurate, and complete Further, I certify awareness thatthere are significant penalties for submitting false information, including the possibility of fine and
imprisonment

By Wade Beins

! )
Title. Senior Geologist

Date, October 3, 2013



Nebraska Department of Environmental Quality

Well Completion Report

Permit No.

Company: Crow Butte Resources. Inc

Well Type: Pduconj&.bonz

Ground Elevation: 412432 ft

Drilling Contractor: Landrill Exploration

Mud Preoduts: I8 Begs SuperG'Ol

Bit Size: 8 Inch

Drilling Begun: 9/17/2013

Completed Formation: Arikaree

Casing Diameter: 4.95 itch O.D

Casing Depth. 39 ft

Packer Type: Johnson K-packer

Centralizer Depthsn 20

MOmRM X

Project: Crow Butte

Well No. AOW-5

Wellhead Elevation:

Driller: R. Corbin

4125.52 ft.

Screen Size:.

Screened Interval(s):

0,020

41 ft. - 101 ft

Drilling Completed On: 9/17/2013

DqA Drilled: 101 I

Casing Type: White Cet"k
Base"t Depth: N/A ft

PackerDepti 31, 1

Gravel Size:

ft, ft

ft. ft

Lower Boundary 101 ft

Operator: Klein

Actual Cement Volume Used- 2.4 bbls

Water Volume Used: 1.7 bbls.

Additives. 25 lbs Salt 33 lbs Bentonite

Density At Surface: 12.2 lbs/gal

Operator: Dunn/Klein

Probe No.: 9057C

ft- ft.
Completed Formation Upper Bounday 41

Cement Contractor: Crow Bute Resources

Estimated Cement Volume: 16 bbls.

Cement Density: 12.2 lbs/gal

Cement Type/Class: I/1 API

Cement Circulated to Surface: I bbls.

Logging Contractor Century Geophysical Corp

Unit No.: 2008

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 03 ft at 175.4 degrees

Remarks:

ft.

This report was Miled out by- Wade eins
Representing: Crow Butte Reources, 1nc.

On:

Certification:

I certiy under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtakrjJg ironnaton, I blieve the inf-aion is tree, aUcT-a, ard compicia6 r"urter, I cei_.ty awareness that
there are significant penalties for submitting false information, including the possibility of fine and
impnsonment

By: Wade Be='

-'_ ;z 44 (A V

Title: Senior Geologist

Date. October 3, 2013



Nebraska Department of Environmental Quality
Well Completion Re__rt

Permit No. NE0122611

Company: Crow Butte Resources Inc.
Well Type Pwoodmiie•d•

Ground Elevation: 406760 ft

Drilling Contractor: Landfil Explonuion

Mud Products, 10 Bags Supe Gel

Bit Size 8 Inch

Drilling Begun: 9/1t7'2013

Completed Formation: Arikaree

Casing Diameter 495 inch OID

Casing Depth: 29 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20

Project: Crow Butte

Well No AOW-6

Wellhead Elevation:

Driller: R Corbin

406850 ftý

Drilling Completed On 9/17/2013

Depth Drilled: gO ft

Casing Type: White Certalok

Basket Depth N/A ft

Packer Depth. 19 ft.

Screen Sze:

Screened Interval(s)
0A020

29 ft
Gravel Size

ft,79 ft ft
ft - ft

Completed Formation Upper Boundary: 29
Cement Contractor Crow Butte Resources

Estimated Cement Volume: 1 2 bbls

Cement Density: 12.2 lbsIgal

Cement Type/Class 1IM API

Cement Circulated to Surface: I bbls.

Logging Contractor Century Geohysical Corpý

Unit No. 2008

Log Type Gamma, SP, Resistance, Deviat•on

Well Deviation 0. I ft. at 236A degrees

Remarks

ft
ft ft

Lower Boundary:

Operator: Klein

Actual Cement Volume Used:

Water Volume Used:

Additives 19 lbs Salt

Density At Surface.

Operator Dunn/Klein

Probe No - 9057C

79 fi

1.8 bbls

1 3 bbls

25 lbs Berit•nite

122 lbs/gal

This report was filled out by: Wade Bers

Representing: Crow Butte Resources, Inc

On

Certfication:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments a&W that, based on inquiry of those individuals tmmed4ately responsible for
obtaining informati, believe the infri ation is tirue, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false irformation, including the possibility of fine and
impnsonment

Byi Wade Beins
/ / 1)

'Ae

Datle Senior 32ologist

Date: October 3, 201t3



Nebraska Department of Environmental Quality
Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type. ,

Ground Elevation: 4242.94 ft

Drilling Contractor: Landrill Exp4oration

Mud Products: 4 Bag Super (Gl

Bit Size: 8 Inch

Drilling Begun: 9/1912013

Completed Formation: Anrikee

Casing Diameter. 495 inch Off

Casing Depth: 39 ft

Packer Typei Johnson K-packer

Centralizer Depths: 20

icrmi" X

Project: Crow Butte

Well No. AOW-7

Wellhead Elevation:

Driller: R Corbm

4243.94 ft.

Screen Size-

Screened Interval(s):

0.020

40 ft - Is0 ft

Drilling Completed Ot: 9119/2013
Depth Dillt: ISO ft.
Cuing Type: White CerUiok

Baskt Depth: N/A ft
Packer Depth: 30 ft

Gravel Size:

ft - ft.

ft - ft.

Lower Boundary: 150 ft.

Operator: Klein

Actual Cement Volume Used: 2.4 bbls

Water Volume Used. 1.7 bbls.

Additives: 25 lbs Salt 35 lbs Bentonite

Density At Surface: 13.1 lbs/gal

Operator: DunnfKlein

Probe No. 9057C

f- ft
Completed Formation Upper Boundary: 40

Cement Contractor Crow Butte Reoures

Estimated Cement Volume: 1.6 bbls

Cement Density: 13.1l bfsgal

Cement Type/Classý 11 API

Cement Circulated to Surface: I bbls.

Logging Contractor: Century Geoptysical Corp

Unit No.: 2008

L og Type- Gamma, SP, Resistiac Deviation

Well Deviation: 02 ft. at 23.0 degees

Remarks:

ft

This report was filled out by- Wade Beins

Representing- Crow Butte Resources, Inc.

On:

Certification
I certify under penalty of law that I have pesonally examined and am familiar with the information submitted

in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment

Byi Wade Beins Tiel. : Senior Geologist

Date: October 3, 2013



Nebraska Department of Environmental Quality

Welf Completion Reprt

Permit No. NE0122611

Company. Crow Butte Resources. Wnc

Well Type: ucihjetim

Ground Elevation: 436422 2f

Drilling Contractor: Landfill Expkxntio
Mud Products: 4 Bags Super Gal

Bit Size: 8 Inch

Drilling Begun 911&/2013

Completed Formation. Arikate

Casing Diameter 4.95 inch OD.

Casing Depth: 79 ft
Packer Type: Johnson K-packer

Centralizer Deps 20,40

mi rkw X

Project: Crow Butte

Well No. AOW-8

Wellhead Elevation:

Driller R. Corbin

4365.12 ft.

Screen Size:

Screened Interval(s),

0.020

81 f - 151 ft

Drlling Completed On: 9/18/2013

Depth Drilled- 151 ft

Casn Type: White Catalok
Basket Dpth: NIA ft

Packer Depth 30 ft.

cGavel Size:
f- ft

ft. -ft.

Lower Boundary: 151 ft.

Operator Klein
Actual Cement Volume Used: 4.7 bbls.

Water Volume Used: 3 4 bbis.

Additives: 50 lbs Salt 67 lbs Bantonite

Density At Surface: 12.1 lbs/

Operator: Dunn/Klein

Probe No.: 9057C

ift- ft.
Completed Formation Upper Boundary- 81

Cement Contractor Crow Butte Resources

Estimated Cement Volume: 3 1 bbls

Cement Density: 12.1 lbs/gal

Cement Type/Class. PIH API

Cement Circulated to Surface. I bbls-

Logging Conitractor Century Geophysical Corp.

Unit No., 2008

Log Type. Gamma, SP, Resistancts Deiahwn

Well Deviation L9 ft. at 73.9 degrees

Remarks:

ft.

This report was filled out by, Wade Berns

Representing: Crow Butte Resourcs Inc

On.

Certification:

I certify under penalty of law that I hve personally examined and am familiar with the information submitted
in this form and all its attachments and tlhat based on inquiry of those individuals immediately responsible for
obtaining information, I believe the koimation is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false inrifnatin, including the possibility of fine and
imprisonment.

By: Wade Beins

- LLŽ /~-s §_7

Tile: Senior Geologist

Date. October 3, 2013



Nebraska Department of Enironmental Quality

Well Completion Reor t

Permit No. NE0122611

Company: Crow Butte Resources Inc.

Well lype: Pt.iecainv

Ground Elevation: 414531 ft.

Drilling Contractor: Landfill Expionlioo
Mud Products: 9 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/1612013

Completed Formation: Aikaree

Casing Diameter: 4.95 inch OD

Casing Depth: 29 &t

Packer Type Johnson K-paker

Centralizer Depths: 20

xfowwr x

Project: Crow Butte

Well No. AOW-9

Wellhead Elevation:

Driller: R. Corbir

414641 ft.

Screen Sie: 0020

Screened lnlterval(s): 29 ft - 109 ft

ft - ft
Completed Fornation Upper Boundary. 29 ft
Cement Contractor: Crow Butte Resources

Estimated Cement Volume. 1.2 bbls.

Cement Density: 12.8 Ibs/gal

Cement Type/Class I/l1 API

Cement Circulated to Surface. I bbls,
Logging Contractor: Century Geophysical Corp

Unit No.: 2008

Log Type: Gamma, SP, Resistance, Deviation
Well Deviation 08 ft, at 274.6 degrees

Remarks:

Drilling Compled On: 9/16/2013
DpIb Drlled: 115 f.
Caing Type: White Cetulok

Bae Depth: NIA ft.

Pa"klDepth: 19 f

Gravel Size:

ft- f

fk f- ,

Lower Boundary: 109 ft
Operator: Klein

Actual Cement Volume Used- 1.8 bbls

Water Volume Used: 1.3 bbls

Additives: 18 lbs Salt 25 lbs Bentonate

Density At Surface: 12.8 lbs/gal
Operator: Dunn/Klein

Probe No. 9057C

This report was filled out by: Wade Bems
Representing Crow Butte Resource Inc,

On

Certification.

I certify under penalty of law that I have personaly examined and am familiar with the information submitted
in this form and all its attadunents and tato based on inquiry of those individuals immediately responsible for
obtaining information, I believe the inionation is orue, accurate, and complete Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment

By Wade Beins Title . Saeior Geologist

Date: October 3, 2013



Nebraska Depa~rtment of E~nvironmental Quality
Well Completion ~pRe

Permit No. NE0122611

Company: Crow Butte Resources- Inc-
Well Type ,

Ground Elevation: 4197.70 ft
Drilling Contractor: Landrill Exploration
Mud Products: 4 Bags Super Gel
Bit Size: 8 Inch

Drilling Begun. 9/19/2013
Completed Forrnation: Ankaree
Casing Diameter 4ý95 inch OD.
Casing Depth: 39 ft
Packer Type, Johnson K-packer

Centralizer Depths: 20

Project: Crow Butte

Well No. AOW- 10

Wellhead Elevation:

Driller. R Corbin

4198.60 ft

Screen Size

Screened Interval(s):
0,020

41 f -

f-

141 ft.

ft.

Drilling Completed On 9A1912013

Depth Drilled 141 ft

Casing Type White Ceralok

Basket Depth. N/A ft

Packer Depthý 31 ft

Gravel Size

ft, ft

ft - ft

Lower Boundary 141 ft

Operator- Klein

Actual Cement Volume Used 2,4 bbls.

Water Volume Used 1 7 bbls

Additives 25 lbs Salt 33 lbs Bentonite

Density At Surface, 13. Ibs/gal

Operator Dunn/Klem

Probe No- 9057C

Completed Formation Upper Boundary 41
Cement Contractor. Crow Butte Reoc

Estimated Cement Volume: 1 6 bbls

Cement Density 131 lbs/gal

Cement lyTpe/Class /Il API

Cement Circulated to Surface I bbls
Logging Contractor- Century (eophysical Corp

Unit No ý 2008

Log lype ( Gamnma SP, Resisic Deviaton

Well Deviation: 0 1 ft at 189. 1 degrees

Remarks.

flt

This report was filled out by Wade Boens
Representing Crow Butte Resoucaes, Inc
On

Cerification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible forobtaining riformation, I believe the inibunation is trie, accurate, and complete. Further, I certify awareness thatthere are significant penalties for submiuttun false information, including the possibility of fine and
impnsonmemt

By: We&. Bi~en Title. Senior Geologist

Date: October 3, 2013



Nebraska Department of EnvAronmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc

Well Type: Poducnonhths

Ground Elevation: 4090.22 ft.

Drilling Contractor: Landfill Explortion

Mud Product: 8 Bags Super Ce

Bit Sizeý 8 Inch

Drilling Begun: 9f7flM13

Completed Formatioi: Ankaree

Casing Diameter 4,95 inch O.D,

Casing Depth. 29 ft

Packer Type: Johnson K-packer

Centralizer Depths 20

Monitm X

Project Crow Butte

Well No. AOW-I 1

Wellhead Elevation:

Driller: R Corbin

4091,22 fl.

Screen Size:

Screened lnterval(s)ý

0 020

26 ft -

f-

66 fl,

ft

Drilling Completed On: 9/1712013

Depth Drilled: 70 ft.
Can Te Whit CwW*

Basket Depth: NIA I
Packw•r Do : 16 ft.

Gravel Size:

ft, ft

ft. fl

Lower Boundary: 66 ft ,

Operator Klein

Actual Cement Volume Used: 1.8 bbls.

Water Volume Used 1 3 bbts

Additives: 18 lbs Salt 25 lbs Bentonite

Density At Surface. 12.2 lbs/gal

Operator. Dunn/KJein

Probe No.: 9057C

Completed Formation Upper Boundary. 26

Cement Contractor. Crow Butte Resources

Estimated Cement Volume: i 2 bbls.

Cement Density: 12.2 lbs/gal

Cement Type/Class. VII API

Cement Circulated to Surface: I bbls

Logging Contractor. Century Geophysical Corp.

nuit No.: 2008

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation 0.5 kf, at 25.8 degrees

Remarks:

ft.

This report was filled out by- Wade Beirn
RepreatigW. Crow Butte Resources, Inc.
On:

Certification:

I certify under penalty of law thad I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
cobutaing inform atio, Ibelieve the irf,,.-Wtion-is true,, acurate, andcomplete. Furtht, I certify a--ejiess that
there are significant penaltes for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beris Title: Senior Geologist

Datew October 3, 2013



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection Monitor X

Ground Elevation: 4259 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 6 Bags Super Gel 2 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 8/24/2010

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 279 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 160, 220 Ft

Project: Crow Butte

Well No. BOW-2010-1

Wellhead Elevation: 4260 ft.

Driller: J. Lemmon

2 Bags Lost Circulation Material

Drilling Completed On: 8/26/2010

Depth Drilled: 420 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 275 ft.

Screen Size: 3 inch by .020 inch

Screened Interval(s): 285 ft. -

Gravel Size:

ft. -365 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 270

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 10.8 bbls.

Cement Density: 12.4 lbs/gal

Cement Type/Class: I/II API

Cement Circulated to Surface: 0 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 1.2 ft. at 342.2 degrees

Remarks: Tremmied 4 bbls to surface

ft.

ft. - ft.

Lower Boundary: 400 ft.

Operator: Klein

Actual Cement Volume Used: 16.2 bbls.

Water Volume Used: 11.6 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 9 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for

obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties 'for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: ProductionlInjection Monitor X

Ground Elevation: 4322 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 7 Bags Super Gel 2 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 8/25/2010

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 339 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 166, 220, 280 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 338 ft.- 398 ft.

ft. - ft.

Completed Formation Upper Boundary: 330 ft.

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 13.1 bbls.

Cement Density: 12.3 lbs/gal

Cement Type/Class: I/II API

Cement Circulated to Surface: 0 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 2.7 ft. at 300.1 degrees

Remarks: Tremmied 3 bbls to surface

Project: Crow Butte

Well No. BOW-2010-2

Wellhead Elevation: 4323 ft.

Driller: J. Lemmon

I Bags Lost Circulation Material

Drilling Completed On: 8/27/2010

Depth Drilled: 420 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 328 ft.

Gravel Size:

ft. - ft.
ft. - ft.

Lower Boundary: 410 ft.

Operator: Klein

Actual Cement Volume Used: 19.6 bbls.

Water Volume Used: 14.1 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 9.4 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection Monitor X

Ground Elevation: 4350 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 6 Bags Super Gel 1 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 8/20/2010

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 339 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 160, 220, 280 Ft

Project: Crow Butte

Well No. BOW-2010-3

Wellhead Elevation: 4350 ft.

Driller: L. Corbin

2 Bags Lost Circulation Material

Drilling Completed On: 8/24/2010

Depth Drilled: 450 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 336 ft.

Gravel Size:

ft.- ft.
ft. - ft.

Lower Boundary: 440 ft.

Operator: Klein

Actual Cement Volume Used: 19.6 bbls.

Water Volume Used: 14.1 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 12.2 lbs/gal

Operator: Dunn

Probe No.: 9055C

Screen Size: 3 inch by .020 inch

Screened Interval(s): 346 ft. - 416 ft.

ft. - ft.

Completed Formation Upper Boundary: 330

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 13.1 bbls.

Cement Density: 12.2 lbs/gal

Cement Type/Class: IIH API

Cement Circulated to Surface: 4 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 3.6 ft. at 320.7 degrees

Remarks:

ft.

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title

Date:

: Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Produclion/lnjection Mo

Ground Elevation: 4162 ft.

Drilling Contractor: Landfill Exploration

Mud Products: 6 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/10/2010

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 249 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 160, 220 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 250 ft. - 31

nitor X

Project: Crow Butte

Well No. BOW-2010-4

Wellhead Elevation: 4163 ft.

Driller: J. Lemmon

1 Bags Lost Circulation Material

Drilling Completed On:

Depth Drilled:

Casing Type: White

Basket Depth: N/A

Packer Depth:

9/13/2010

310 ft.

Certalok

ft.

240 ft.

0 ft.

ft. - ft.

Completed Formation Upper Boundary: 240

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 9.6 bbls.

Cement Density: 12.3 lbs/gal

Cement Type/Class: I/Il API

Cement Circulated to Surface: 3 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 18 ft. at 68 degrees

Remarks:

ft.

Gravel Size:
ft. - ft.
ft.- ft.

Lower Boundary: 300 ft.

Operator: Klein

Actual Cement Volume Used: 14.4 bbls.

Water Volume Used: 10.4 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 11.6 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection Monitor X

Ground Elevation: 4162 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 5 Bags Super Gel I Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 3/15/2011

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 249 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20,40, 100, 160, 220 Ft

Project: Crow Butte

Well No. BOW-2010-4A

Wellhead Elevation: 4163 ft.

Driller: S. Osmotherly

I Bags Lost Circulation Material

Drilling Completed On: 3/17/2011

Depth Drilled: 400 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 241 ft.

Screen Size: 3 inch by .020 inch

Screened Interval(s): 261 ft. -

Gravel Size:

ft. -311 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 240

Cement Contractor: Crow Butte ResourcesO Estimated Cement Volume: 9.6 bbls.

Cement Density: 12.1 lbs/gal

Cement Type/Class: I/1 API

Cement Circulated to Surface: 1/2 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 9.8 ft. at 244.2 degrees

Remarks: Tremmied 5 bbls to surface

ft.

ft. - ft.

Lower Boundary: 390 ft.

Operator: Klein

Actual Cement Volume Used: 14.4 bbls.

Water Volume Used: 10.4 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 10 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for

obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection

Ground Elevation: 4125 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 22 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/28/2010

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 169 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 177 ft. -

Monitor X

Project: Crow Butte

Well No. BOW-2010-5

Wellhead Elevation: 4126 ft.

Driller: G. Krotz

8 Bags Lost Circulation Material

Drilling Completed On: 9/30/2010

Depth Drilled: 340 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 157 ft.

Gravel Size:

ft. -237 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 160

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 6.6 bbls.

Cement Density: 12.3 lbs/gal

Cement Type/Class: [1IH API

Cement Circulated to Surface: 3 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP. Resistance, Deviation

Well Deviation: 5.3 ft. at 87 degrees

Remarks:

ft.

ft. - ft.

Lower Boundary: 330 ft.

Operator: Klein

Actual Cement Volume Used: 9.8 bbls.

Water Volume Used: 7.1 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 11.7 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection

Ground Elevation: 4099 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 7 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/24/2010

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 159 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 160 ft. -

Monitor X

2 Quart Polymer

Project: Crow Butte

Well No. BOW-2010-6

Wellhead Elevation: 4101 ft.

Driller: G. Krotz

2 Bags Lost Circulation Material

Drilling Completed On: 9/28/2010

Depth Drilled: 300 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 150 ft.

Gravel Size:

ft. -220 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 150

Cement Contractor: Crow Butte Resources

* Estimated Cement Volume: 6.2 bbls.

Cement Density: 12 lbs/gal

Cement Type/Class: I/11 API

Cement Circulated to Surface: 0 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 4.3 ft. at 158.1 degrees

Remarks: Trenmmied 8 bbls to surface

ft.

ft. - ft.

Lower Boundary: 300 ft.

Operator: Klein

Actual Cement Volume Used: 9.3 bbls.

Water Volume Used: 6.7 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 8.9 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Productionhlnjection Moi

Ground Elevation: 4248 ft.

Drilling Contractor: Lan•drill Exploration

Mud Products: 13 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 3/21/2011

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 259 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 160, 220 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 267 ft. - 34

nilor X

Project: Crow Butte

Well No. BOW-2010-7

Wellhead Elevation: 4248 ft.

Driller: L. Corbin

I Bags Lost Circulation Material

Drilling Completed On: 3/23/2011

Depth Drilled: 380 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 247 ft.

Gravel Size:

ft. - ft.
ft. - ft.

Lower Boundary: 370 ft.

Operator: Klein

Actual Cement Volume Used: 15.0 bbls.

Water Volume Used: 10.8 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 13.1 lbs/gal

Operator: Dunn

Probe No.: 9055C

7 ft.

ft. - ft.

Completed Formation Upper Boundary: 260

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 10.0 bbls.

Cement Density: 13.6 lbs/gal

Cement Type/Class: MIl API

Cement Circulated to Surface: 3 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 5.7 ft. at 111.8 degrees

Remarks:

ft.

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Productionllnjection Monitor X

Ground Elevation: 4366 ft.

Drilling Contractor: Landfill Exploration

Mud Products: 5 Bags Super Gel 1 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 3/22/2011

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 349 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 160, 220, 280 Ft

Project: Crow Butte

Well No. BOW-2010-8

Wellhead Elevation: 4367 ft.

Driller: L. Corbin

I Bags Lost Circulation Material

Drilling Completed On: 3/24/2011

Depth Drilled: 420 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 336 ft.

Gravel Size:

ft. - ft.

ft. - ft.

Lower Boundary: 410 ft.

Operator: Klein

Actual Cement Volume Used: 20.2 bbls.

Water Volume Used: 14.5 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 12 lbs/gal

Operator: Dunn

Probe No.: 9055C

Screen Size: 3 inch by .020 inch

Screened Interval(s): 356 ft. - 416 ft.

ft. - ft.

Completed Formation Upper Boundary: 410

Cement Contractor: Crow Butte Resources

E stimated Cement Volume: 13.5 bbls.

Cement Density: 12.3 lbs/gal

Cement Type/Class: I/II API

Cement Circulated to Surface: 5 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 10.1 ft. at 352.9 degrees

Remarks:

ft.

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted

in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for

obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report -

Permit No. NE0122611

Company: Crow Butte Resources. i.

Well Type: Nuc'A..akx

Ground Elevation: 414490
Drilling Contrator. Landrill Explorat

Mud Products: 12 Bags Super Gel
Bit Size: 8 Inch

Drilling Begun: 9/16/2013

Completed Formation: Brute

Casing Diameter 495 inch O-D
Casing Depth: 119 ft

Packer Type: Johnson K-packer

Centralizer Depths. 20,40,100

Moidwr x

Project CrowButte
Well No. BOW-9
Wellhead Elevation:
Driller: IL Corbin

ft. 4146.30 ft

Drilling Completed On: 9/16/2013

Dvth Dril%&- 220 ft
Casing Type: White Cet"d

BasketDpth: N/A ft.

Paker DqAth: 110 ft.

Screen Size: 0020

Screened Interval(s): 120 ft - 220 ft

ft - ft.
Completed Fotrnton Upper Boundary- 120 ft
Cemem Contractor: Crow Butte Resources
Estimated Cement Volume- 4.7 bbls.

Cement Density. 12.8 lbs/gal

Cement Type/Class L/ll API

Cement Circulated to Surface: 1 bbls

Logging Contractor. Century Geophysical Corp.

Unit No.: 2008

Log Type: Gamma, SP, Resista Deviation
Well Deviation, 1.7 ft. at 262.5 degrees

Remarks:

Gravel Size:

fl, ft.

ft, - ft

Lower Boundary: 2

Operator. Klein

Actual Cement Volume Used

Water Volume Used:

Additives. 75 lbs Salt

Density At Surface:

Operator: Dunn/Klein

Probe No.: 9057C

:20 ft

70 bbls

5.0 bbls.

00 lbs Bertonite

128 lbsigal

0

This report was filled out by, Wade Bems
Representing- Crow Butte Resources, Inc

On:

Certification:

I certify under penalty of law that I hav personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the infimrmation is true, accurate, and complete. Further, I certify awareness that
there are sianificant Denalties for submittine false informatioan including the possibilitv of fine and
irpprusomaen~t

By: Wade Beins Title Sei Geologist

Date. October 3,2013

0



Nebraska Department of Enrironmental Quality

Well Completion Reprt

Permit No. NE012261 i

Company: Crow Butte Resource. Inc.

Well Typeý Pctjc,

Ground Elevation 419674

Drilling Contractor: Landrill Expl~oaý

Mud Products 13 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun 919/201A3

Completed Formiation Brule

Casing Diameter: 4.95 inch O0D

Casing Depth 159 ft

Packer Type: Johnson K-packer

Centralizer Depths 20,40,100

ft

Project Crow Butte

Wael No. BOW-10

Wellhead Elevation:

Driller: R. Corbin

4197,94 ft

Screen Size

Screened hiterval(s).

0020

168 ft - 268 ft

DnlfinS Completed On: 9/19f2013

Depth Drillsd 270 ft

Casn Type: White Certaok
Basket Depth: N/A &t

Packer Depth: 158 ft.

Gravel Size

fft

tt ft

Lower Boundary 268 ft

Operator Klein

Actual Cement Volume Used. 9 3 bbls

Water Volume Usedi 67 bbls.

Additives 99 lbs Salt 134 lbs Bentonite

Density At Surface. 13.1 lbs/gal

Operator Dunn/Klein

Probe No : 9057C

ff - ft
Completed Formatmio Upper Boundary: 168 ft

Cement Contractor: Crow Butte Resources

Estimated Cement Volume 6 2 bbls

Cement Density: 13 I lbsigal

Cement Type/Class V/ll API

Cement Circulated to Surface. I bbls

I ogging Contractor Century Geophyical Corp

Unit No. 2008

Log Type: Gamma, SP, Resistance, Deviaion

Well Deviation: 4 1 ft. at 159.4 degrees

Remarks

Ihis report was filled out by Wade Betas

Representing Crow Butte Resources, Inc

On

Certification:

I certify tunder penalty of law that 1 h personally exanmied and am familiar with the information submitted
in this form and all its attachments and dtrot based on iniry of those individuals immediately responsible for
obtaining infornmatior, I believe the infbnimatim is true, accurate, and complete Further, I certify awareness tial
there are significant pewaties for submitting false infornation, including the possibility of fine and
imprsonment,

By: Wade Bemns
/ /

'riile Senior Geologist

Dam: October 3,2013



Nebraska Department of Environmental Quality
Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc-
Well Type: w1*thm

Ground Elevation: 4090.97

Drilling Contractor: Landfill Explotii

Mud Products: 9 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/1712013

Completed Formation: Brule

Casing Diameter. 4.95 inch OD.

Casing Depth: 89 ft,
Packer Type: Johnson K-packer

Centralizer Depths: 20,40

Modmt X

ft

Project: Crow Butte

Well No. BOW-I I

Wellhead Elevation: ,

Driller: R Corbin

409207 ft

Screen Size:

Screened Interval(s).

0.020

91 ft - 171 ft

Drilling Completed On: 9/17t2013

D80h Drll Igo0 It
Casing Type: White Caalok

Basket Dqt WA t
PackerDeph 8] ft.

Gravel Size
ft. - ft.

fri- ft

Lower Boundary 171 ft

Operator. Klein

Actual Cement Volume Usedi 5.2 bbls

Water Volume Used: 3 8 bbls.

Additives. 56 lbs Salt 75 lbs Bentonite

Density At Surface 12.2 bs/gal

Operator Dunn/Klein

Probe No. 9057C

f- ft
Completed Formation Upper Boundary: 91

Cement Contractor: Crow Butte Re-ources

Estimated Cement Volume: 3.5 bbls.

Cement Density. 12.2 lbs/gal

Cement Type/Class: 1111 API

Cement Circulated to Surface I bbls.
Logging Contractor Century Geophysical Corp.

Unit No.. 2008

Log Type: Gamma, SP, Resstance, D-viation

Well Deviation: 0.2 ft at I1.5 degrees

Remarks:

ft.

Thins report was filled out by: Wade Beins
Representing: Crow Butte Resources, Inc

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its atachments and hot, based on inquiry of those individuals immediately responsible for
obtaining onibrmati, I believe the infiirmation is true, accurate, and complete. Further, I certify awareness that
there are sienificant penalties for submitting false information includimn the possibility of fine and
imprisonment

By: Wade BeyT Title Seniot Geologist

Date: October 3, 2013



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: ProductionhInjection

Ground Elevation: 4205 ft.

Drilling Contractor: Landnill Exploration

Mud Products:

Bit Size: 8 Inch

Drilling Begun: 6/29/2007

Completed Formation: Brule/Arikarc

Casing Diameter: 4.95 inch O.D.

Casing Depth: 79 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20,40,60

Screen Size: 3 inch by .020 inch

Screened Interval(s): 85 ft. -

Monitor X

Project: Crow Butte

Well No. Walters 2-720

Wellhead Elevation:

Driller: S. Osmotherly

4205 ft.

Drilling Completed On: 7/1/2007

Depth Drilled: 240 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 75 ft.

Gravel Size:

ft. -225 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 80

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 3.1 bbls.

Cement Density: Not Ava: lbs/gal

Cement Type/Class: I/fl API

Cement Circulated to Surface: Not Ava: bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 0.01 ft. at 0 degrees

Remarks:

ft.

ft. - ft.

Lower Boundary: 224 ft.

Operator: Klein

Actual Cement Volume Used: 4.7 bbls.

Water Volume Used: 3.4 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: Not Avaik lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted

in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for

obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title

#aPj; Date:

Senior Geologist

September 28, 2011



Nebraska Department of Environmental Quality

Well Completion Reoort

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection

Ground Elevation: 4245 ft.

Drilling Contractor: Landrill Exploration

Mud Products:

Bit Size: 8 Inch

Drilling Begun: 7/4/2006

Completed Formation: Brule.

Casing Diameter: 4.95 inch O.D.

Casing Depth: 79 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20,40,60

Screen Size: 3 inch by .020 inch

Screened Interval(s): 85 ft. -

Monitor X

Project: Crow Butte

Well No. Walters 1-721

Wellhead Elevation:

Driller: S. Osmotherly

4246 ft.

225 ft.

Drilling Completed On: 7/6/2006

Depth Drilled: 360 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 75 ft.

Gravel Size:

ft. - ft.
ft. - ft.

Lower Boundary: 228 ft.

Operator: Klein

Actual Cement Volume Used: 4.7 bbls.

Water Volume Used: 3.4 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: Not Avail, lbs/gal

Operator: Dunn

Probe No.: 9055C

ft. - ft.

Completed Formation Upper Boundary: 80

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 3.1 bbls.

Cement Density: Not Ava: lbs/gal

Cement Type/Class: I/II API

Cement Circulated to Surface: Not Ava: bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 0.01 ft. at 0 degrees

Remarks:

ft.

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further. I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

-By: Wade Beins Title

Date:

Senior Geologist

September 28, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc. Project: Crow Butte

Well Type: Production/Injection Monitor X Well No. CPW-2010-1

Ground Elevation: 4260 ft. Wellhead Elevation: 4262 ft.

Drilling Contractor: Landfill Exploration Driller: L. Corbin

Mud Products: 11 Bags Super Gel 4 Quart Polymer 2 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 8/31/2010 Drilling Completed On: 9/2/2010

Completed Formation: Chadron Depth Drilled: 1070 ft.

Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 1009 ft. Basket Depth: N/A ft.

Packer Type: Johnson K-packer Packer Depth: 995 ft.

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340, 400,460, 520, 580, 640, 700, 760, 820, 880, 940 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1015 ft. -

ft. -

1048 ft.

ft.

Completed Formation Upper Boundary: 1016

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 38.8 bbls.

Cement Density: 12.4 lbs/gal

Cement Type/Class: I/IH API

Cement Circulated to Surface: 5 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 4.1 ft. at 203.5 degrees

Remarks:

ft.

Gravel Size:

ft.- ft.

ft. - ft.

Lower Boundary: 1046 ft.

Operator: Klein

Actual Cement Volume Used: 58.2 bbls.

Water Volume Used: 41.7 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 11.6 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted

in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for

obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title

Date:

: Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Comvletion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc. Project: Crow Butte

Well Type: Production/Injection Monitor X Well No. CPW-2010-IA

Ground Elevation: 4261 ft. Wellhead Elevation: 4263 ft.

Drilling Contractor: Landrill Exploration Driller: S. Osmotherly

Mud Products: 7 Bags Super Gel 2 Quart Polymer 3 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 3/14/2011 Drilling Completed On: 3/16/2011

Completed Formation: Chadron Depth Drilled: 1080 ft.

Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 1019 ft. Basket Depth: N/A ft.

Packer Type: Johnson K-packer Packer Depth: 1005 ft.

Centralizer Depths: 20,40, 100, 160, 220, 280, 340, 400,460, 520, 580, 640, 700, 760, 820, 880, 940 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1025 ft. -

Gravel Size:

ft. -1055 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 1024 ft.

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 39.2 bbls.

Cement Density: 12.3 lbs/gal

Cement Type/Class: IM API

Cement Circulated to Surface: 4 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 24.9 ft. at 153.3 degrees

Remarks:

ft. - ft.

Lower Boundary: 1050 ft.

Operator: Klein

Actual Cement Volume Used: 58.8 bbls.

Water Volume Used: 42.1 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: II lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification.:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc. Project:

Well Type: Production/injection Monitor X Well No.

Ground Elevation: 4101 ft. Wellhead

Drilling Contractor: Landrill Exploration Driller:

Mud Products:

Bit Size: 8 Inch

Drilling Begun: 4/3/1989 Drilling C

Completed Formation: Chadron Depth Dril

Casing Diameter: 4.95 inch O.D. Casing Ty]

Casing Depth: 905 ft. Basket De

Packer Type: Johnson K-packer Packer De

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340, 400.460. 520. 580, 640.700.760. 820.880,940 Ft

Crow Butte.

Monitor I

Elevation:

G. Land

4102 ft.

omplete

led:

pe:

pth:

pth:

ed On: 4/5/1989

968 ft.

White Certalok

N/A ft.

900 ft.

Screen Size: 3 inch by .020 inch

Screened Interval(s): 905 ft.- 940 ft.
ft. - ft.

Completed Formation Upper Boundary: 900 ft.

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 34.8 bbls.

Cement Density: Not Ava. lbs/gal

Cement Type/Class: [IM API

Cement Circulated to Surface: Not Ava. bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP. Resistance, Deviation

Well Deviation: 16.4 ft. at 116 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Gravel Size:

ft. - ft.
ft. - ft.

Lower Boundary: 936 ft.

Operator: Klein

Actual Cement Volume Used: 52.2 bbls.

Water Volume Used: 37.4 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: Not Avaik lbs/gal

Operator: Dunn

Probe No.: 9055C

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted

in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for

obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title:

#V6I4 Date:

Senior Geologist

September 28, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection

Ground Elevation: 4197 ft.

Drilling Contractor: Landrill Exploration

Mud Products:

Bit Size: 8 Inch

Drilling Begun: 4/7/1989

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 974 ft.

Packer Type: Johnson K-packer

Centralizer Depths: ###

Screen Size: 3 inch by .020 inch

Screened Interval(s): 980 ft. -

Monitor X

Project: Crow Butte

Well No. Monitor 2

Wellhead Elevation:

Driller: G. Land

4198 ft.

1015 ft.

Drilling Completed On: 4/9/1989

Depth Drilled: 1030 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 974 ft.

Gravel Size:

ft. - ft.

ft. - ft.

Lower Boundary: 1015 ft.

Operator: Klein

Actual Cement Volume Used: 56.2 bbls.

Water Volume Used: bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: Not Avaik lbs/gal

Operator: Dunn

Probe No.: 9055C

ft. - ft.

Completed Formation Upper Boundary: 974

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 37.5 bbls.

Cement Density: Not Ava: lbs/gal

Cement Type/Class: IMH API

Cement Circulated to Surface: Not Ava. bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 14.6 ft. at 128 degrees

Remarks:

ft.

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins /I Title:

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection

Ground Elevation: 4260 ft.

Drilling Contractor: Landfill Exploration

Mud Products:

Bit Size: 8 Inch

Drilling Begun: 4/14/1989

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 1008 ft.

Packer Type: Johnson K-packer

Centralizer Depths: ###

Monitor X

Project: Crow Butte

Well No. Monitor 3

Wellhead Elevation:

Driller: G. Land

4261 ft.

Drilling Completed On: 4/18/1989

Depth Drilled: 1070 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 1008 ft.

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1015 ft. -

Gravel Size:

ft. -1050 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 1014 ft.

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 38.8 bbls.

Cement Density: Not Ava: lbs/gal

Cement Type/Class: 1/11 API

Cement Circulated to Surface: Not Ava. bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 13.8 ft. at 72 degrees

Remarks:

ft. - ft.

Lower Boundary: 1046 ft.

Operator: Klein

Actual Cement Volume Used: 58.1 bbls.

Water Volume Used: bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: Not Availz lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted

in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection Monitor X

Ground Elevation: 4326 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 6 Bags Super Gel 3 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 11/3/2010

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 1079 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340,400,460,520,

Project: Crow Butte

Well No. Monitor 4A

Wellhead Elevation:

Driller: L. Corbin

4328 ft.

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1080 ft. - 1110 ft.

Drilling Completed On: 11/5/2010

Depth Drilled: 1140 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 1060 ft.

580, 640, 700, 760, 820, 880, 940, 1000 Ft

Gravel Size:

ft. - ft.

ft. - ft.

Lower Boundary: 1109 ft.

Operator: Klein

Actual Cement Volume Used: 62.2 bbls.

Water Volume Used: 44.6 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 11.9 lbs/gal

Operator: Dunn

Probe No.: 9055C

ft. - ft.

Completed Formation Upper Boundary: 1081 ft.

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 41.5 bbls.

Cement Density: 12.5 lbs/gal

Cement Type/Class: II API

Cement Circulated to Surface: 8 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 11.3 ft. at 53.7 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins • Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc. Project: Crow Butte

Well Type: Production/Injection Monitor X Well No. Monitor 5

Ground Elevation: 4337 ft. Wellhead Elevation: 4340 ft.

Drilling Contractor: Landrill Exploration Driller: J. Lemmon

Mud Products: 8 Bags Super Gel 7 Quart Polymer 3 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 8/30/2010 Drilling Completed On: 9/1/2010

Completed Formation: Chadron Depth Drilled: 1140 ft.

Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 1069 ft. Basket Depth: N/A ft.

Packer Type: Johnson K-packer Packer Depth: 1060 ft.

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340, 400,460, 520, 580, 640, 700, 760, 820, 880, 940, 1000 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1070 ft. - 1120 ft.

ft. - ft.

Completed Formation Upper Boundary: 1066

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 41.1 bbls.

Cement Density: 12.2 lbs/gal

Cement Type/Class: I/H API

Cement Circulated to Surface: 3 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 27 ft. at 142.1 degrees

Remarks:

ft.

Gravel Size:

ft.- ft.
ft. - ft.

Lower Boundary: 1116 ft.

Operator: Klein

Actual Cement Volume Used: 61.7 bbls.

Water Volume Used: 44.2 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 11.5 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well ComDletion Renort

Permit No. NE0122611

Company: Crow Butte Resources. Inc. Project: Crow Butte

Well Type: Production/Injection Monitor X Well No. Monitor 6

Ground Elevation: 4214 ft. Wellhead Elevation: 4215 ft.

Drilling Contractor: Landfill Exploration Driller: L. Corbin

Mud Products: 13 Bags Super Gel 8 Quart Polymer 4 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 8/16/2010 Drilling Completed On: 8/18/2010

Completed Formation: Chadron Depth Drilled: 1050 ft.

Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 989 ft. Basket Depth: N/A ft.

Packer Type: Johnson K-packer Packer Depth: 982 ft.

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340, 400, 460, 520, 580, 640, 700, 760, 820, 880, 940 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 992 ft. -

Gravel Size:

ft. -1025 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 982 ft.

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 38.1 bbls.

Cement Density: 12 lbs/gal

Cement Type/Class: I/11 API

Cement Circulated to Surface: 3 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 17.1 ft. at 37.3 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

ft. - ft.

Lower Boundary: 1023 ft.

Operator: Klein

Actual Cement Volume Used: 57.1 bbls.

Water Volume Used: 40.9 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 10 lbs/gal

Operator: Dunn

Probe No.: 9055C

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

6 Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection Monitor X

Ground Elevation: 4243 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 6 Bags Super Gel 6 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 8/20/2010

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 999 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20. 40, 100, 160, 220, 280. 340, 400, 460, 520,

Project: Crow Butte

Well No. Monitor 7

Wellhead Elevation: 4244 ft.

Driller: L. Corbin

3 Bags Lost Circulation Material

Drilling Completed On: 8/23/2010

Depth Drilled: 1080 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 993 ft.

580, 640, 700, 760, 820, 880, 940 Ft

Gravel Size:
ft. - ft.
ft.- ft.

Lower Boundary: 1044 ft.

Operator: Klein

Actual Cement Volume Used: 57.6 bbls.

Water Volume Used: 41.3 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 10.2 lbs/gal

Operator: Dunn

Probe No.: 9055C

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1003 ft. - 1046 ft.

ft. - ft.

Completed Formation Upper Boundary: 1007

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 38.4 bbls.

Cement Density: 11.7 lbs/gal

Cement Type/Class: III API

Cement Circulated to Surface: 2 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 32.2 ft. at 159.9 degrees

Remarks:

ft.

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

S =EDate:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc. Project: Crow Butte

Well Type: Production/Injection Monitor X Well No. Monitor 8

Ground Elevation: 4352 ft. Wellhead Elevation: 4354 ft.

Drilling Contractor: Landfill Exploration Driller: L. Corbin

Mud Products: 10 Bags Super Gel 4 Quart Polymer 4 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 8/27/2010 Drilling Completed On: 8/30/2010

Completed Formation: Chadron Depth Drilled: 1150 ft.

Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 1079 ft. Basket Depth: N/A ft.

Packer Type: Johnson K-packer Packer Depth: 1067 ft.

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340, 400, 460, 520, 580, 640, 700, 760, 820, 880. 940, 1000 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1087 ft. -

Gravel Size:

ft. -1127 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 1085 ft.

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 41.5 bbls.

Cement Density: 12.8 lbs/gal

Cement Type/Class: I/Il API

Cement Circulated to Surface: 5 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 38.5 ft. at 173.6 degrees

Remarks:

ft. - ft.

Lower Boundary: 1123 ft.

Operator: Klein

Actual Cement Volume Used: 62.2 bbls.

Water Volume Used: 44.6 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 11.5 lbs/gal

Operator: Dunn

Probe No.: 9055C

0

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted

in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and

imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc. Project: Crow Butte

Well Type: Production/Injection Monitor X Well No. Monitor 9

Ground Elevation: 4365 ft. Wellhead Elevation: 4366 ft.

Drilling Contractor: Landrill Exploration Driller: S. Osmotherly

Mud Products: 5 Bags Super Gel 2 Quart Polymer 2 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 10/20/2010 Drilling Completed On: 10/22/2010

Completed Formation: Chadron Depth Drilled: 1170 ft.

Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 1099 ft. Basket Depth: N/A ft.

Packer Type: Johnson K-packer Packer Depth: 1080 ft.

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340, 400,460, 520, 580, 640, 700, 760. 820, 880, 940, 1000, 1060 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1110 ft. -

Gravel Size:

ft. -1140 ft. ft.

ft. - ft.

Completed Formation Upper Boundary: 1116 ft.

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 42.3 bbls.

Cement Density: 11.8 lbs/gal

Cement Type/Class: I1 API

Cement Circulated to Surface: I bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 20.8 ft. at 124.6 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

ft. - ft.

Lower Boundary: 1137 ft.

Operator: Klein

Actual Cement Volume Used: 63.4 bbls.

Water Volume Used: 45.4 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 10 lbs/gal

Operator: Dunn

Probe No.: 9055C

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that

there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Production/Injection Monitor X

Ground Elevation: 4160 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 4 Bags Super Gel 6 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 9/10/2010

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 929 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40, 100, 160, 220, 280, 340, 400,460, 520,

Project: Crow Butte

Well No. Monitor 10

Wellhead Elevation: 4161 ft.

Driller: J. Lemmon

1 Bags Lost Circulation Material

Drilling Completed On: 9/13/2010

Depth Drilled: 1000 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 915 ft.

580, 640, 700, 760, 820, 880 Ft

Screen Size: 3 inch by .020 inch

Screened Interval(s): 935 ft. -

Gravel Size:

970 ft. ft. - ft.

ft. - ft.

Completed Formation Upper Boundary: 931 ft.

Cement Contractor: Crow Butte Resources

Estimated Cement Volume: 35.7 bbls.

Cement Density: 11.7 lbs/gal

Cement Type/Class: IIH API

Cement Circulated to Surface: 0 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 11.2 ft. at 252.6 degrees

Remarks: Tremmied 5 bbls to surface

ft. - ft.

Lower Boundary: 979 ft.

Operator: Klein

Actual Cement Volume Used: 53.6 bbls.

Water Volume Used: 38.4 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 9.8 lbs/gal

Operator: Dunn

Probe No.: 9055C

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins • Title

Date:

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality

Well ComDletion Report

Permit No. NE0122611

Company: Crow Butte Resources. Inc.

Well Type: Productionllnjection Monitor X

Ground Elevation: 4124 ft.

Drilling Contractor: Landrill Exploration

Mud Products: 10 Bags Super Gel 5 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 10/4/2010

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 899 ft.

Packer Type: Johnson K-packer

Centralizer Depths: 20, 40. 100, 160, 220, 280, 340, 400,460, 520,

Project: Crow Butte

Well No. Monitor 11

Wellhead Elevation: 4126 ft.

Driller: G. Krotz

6 Bags Lost Circulation Material

Drilling Completed On: 10/6/2010

Depth Drilled: 980 ft.

Casing Type: White Certalok

Basket Depth: N/A ft.

Packer Depth: 892 ft.

580, 640, 700, 760, 820 Ft

Gravel Size:

ft. - ft.

ft. - ft.

Lower Boundary: 948 ft.

Operator: Klein

Actual Cement Volume Used: 51.9 bbls.

Water Volume Used: 37.2 bbls.

Additives: 500 lbs. Salt 500 lbs. Bentonite

Density At Surface: 10.5 lbs/gal

Operator: Dunn

Probe No.: 9055C

Screen Size: 3 inch by .020 inch

Screened Interval(s): 902 ft. - 947 ft.

ft. - ft.

Completed Formation Upper Boundary: 901

Cement Contractor: Crow Butte Resources. Estimated Cement Volume: 34.6 bbls.

Cement Density: 12.1 lbs/gal

Cement Type/Class: IMI API

Cement Circulated to Surface: 3 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 21.9 ft. at 155.2 degrees

Remarks:

ft.

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

I certify under penalty of law that I have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, I believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title:

Date:

Senior Geologist

May 27, 2011
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IMINRALOGY, IC

Test Report

Client:
PTS File #
PO#

PTS Laboratories, Inc. MI#: 11182
41269; Marsland Core Project Sample Type: Sediment samples
11-133 Date: 06.06.11

Rachel Spitz

PTS Laboratories

8100 Secura Way

Santa Fe Springs, CA 90670

ra•ftaotgeolabs.com

562-347-2500

11-133

XRD (Bulk & Clay Fraction analysis) (n=8)

PTS File # 41269

Marsland Core Project

06.06.11

Timothy B. Murphy

I

M



CONDITIONS AND OUALIFICATIONS

Mineralogy, Inc. will endeavor to provide accurate and reliable laboratory measurements of the

samples provided by the client. The results of any x-ray diffraction, petrographic or core analysis test

are necessarily influenced by the condition and selection of the samples to be analyzed. It should be

recognized that geological samples are commonly heterogeneous and lack uniform properties.

Mineralogical, geochemical and/or petrographic data obtained for a specific sample provides

compositional data pertinent to that specific sampling location. Such "site-specific data" may fail to

provide adequate characterization of the range of compositional variability possible within a given

project area, thus the 'projection" of these laboratory findings and values to adjoining, "untested"

areas of the formation or project area is inherently risky, and exceeds the scope of the laboratory work

request. Hence, Mineralogy, Inc. shall not assume any liability risk or responsibility for any loss or

potential failure associated with the application of "site or sample-specific laboratory data" to
"untested" areas of the formation or project area. Unless otherwise directed, the samples selected for

analysis will be chosen to reflect a visually representative portion of the bulk sample submitted for

analysis. Where provided, the interpretation of x-ray diffraction, petrographic or core analysis results

constitutes the best geological judgment of Mineralogy, Inc., and is subject to the sampling limitations

described above, and the detection limits inherent to semi-quantitative and/or qualitative mineralogical

and microscopic analysis. Mineralogy, Inc. assumes no responsibility nor offers any guarantee of the

productivity, suitability or performance of any oil or gas well, hydrocarbon recovery process, dimension

stone, and/or ore material based upon the data or conclusions presented in this report.

0



1TABLE I
X-RAY DIFFRACTION ANALYSIS

MINIRIL•OOy. INC3.

Client: PTS Laboratories, Inc. MI#: 11182
PTS Hile# 41269; Marsland Core Project Sample Type: Sediment samples
PO# 11-133 Date: 06.06.11

X-Ry Diffracti Reua
SapeID 15cM64

Ru # Ru Is Ru 2 ug u u u u u

Quartz S102 15 11 63 29 15 14 54 23

Plagloclase Feldspar (N8,Ca)AISIsa u 9 8 4 5 11 10 4 5

K-Feldspar KAIS60z 2 2 a 5 5 3 8 4

Calcite CaCOs 47 35 trc 13 1 1
Dolomite (CaMg)COa)2 3 2

Siderite FeCO1

Pyrite FeS& 1 1

Magetite alpl-FftO4 1 trc 2

Magnesiurm Vanadium Oxide beti-Mg(VOs) 2

Kaollnite AJS2.S(OH)4 1 2 trc 2

Chl0odt (Fe,,Mg(Si,A o(OH) 2 tre 2

ifte/Mica KAaSisAl~o)(ioOH) 2 5 2 6 5 12 3 8

Mixed-Layered Ilite/Sniectlte Ko-Alz(SIAB00(O-H). 2l4O 38 18 48 49 60 28 55

Montmorillonne N ao3M*S4o (OH)=. xHPO 25

TOA 100 100 100 100 100 100 100 100

(W-5%) 45% 10% 25% 10% 25% 15% 20%

it 14, jeý 1, 1



PTS Laboratories, Inc. Crow Butte Resources, Inc.

PTS File No: 41269

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME:
PROJECT NO:

Marsland Core
N/A

Median
Grain Size

Sample ID Depth, ft. mm Gravel C

M-1454c Run 1

M-1454c Run 2

M-1454c Run 3

M-1454c Run 4

M-1624c Run 1

M-1624c Run 2

M-1624c Run 4

M-1624c Run 5

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.056

0.027

0.075

0.007

0.049

0.065

0.711

0.005

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Particle:Size Distribution, wt. percent
Sand Size

3oarse Medium I Fine f Silt

0.00 24.31 18.80 47.25

0.00 8.58 24.41 46.36

0.00 2.74 47.49 29.85

0.00 0.00 0.45 60.15

0.00 7.50 29.12 54.65

0.00 26.37 22.12 34.96

0.00 69.05 14.89 11.56

0.00 0.00 1.28 50.88

-v--I
Clay

9.64

20.65

19.92

39.40

8.73

16.54

4.50

47.85

1.

Silt
&

Clay

56.89

67.01

49.77

99.55

63.38

51.50

16.06

98.72

(1) Based on Mean from Trask



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsiand Core
N/A

PTS File No:
Sample ID:
Depth, ft:

41269
M-1454c Run 1

N/A

Grv Sand Size Silt Clay
I crs I medium I fine I I y

12

10

14

2

0

100

90

80

70

60~

50 
J

40

30S

20

10

0

co 6 6- o5 6 d ci 0 i c

dartcl i mJ C
Particle Size, mm

I
Sample Increment Cumulative

Opening Phi of U.S. Weight, Weight, Weight,
Inches I Millimeters Screen No. grams percent percent

0.2500
0.1873
0.1324
0.0787
0.0448
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098
0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029
0.0025
0.0021

0.00174
0.00146
0.00123

0.000986
0.000790
0.000615
0.000435
0.000308
0.000197
0.000077
0,000038
0.000019
0.000015

6.351
4.757
3.364
2.000
1.189
0.841
0.707
0.595
0.500
0.420
0.354
0.297
0.250
0.210
0,177
0.149
0.125
0.105
0.088
0.074
0063
0.053

0.0442
0.0372
0.0313
0.0250
0.0201
0.0156
0.0110

0.00781
0.00500
0.00195

0.000977
0.000488
0.000375

-2.67
-2.25
-1.75
-1.00
-0.25
0,25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65
9.00
10.00
11.00
11.38

1/4
4
6
10
16
20
25
30
35
40
45
50
60
70
80
100
120
140
170
200
230
270
325
400
450
500
635

0.00
0.00
0.00
0.00
3.58

11.00
3.31
2.42
2.14
1.85
1.22
1.34
1.13
1.38
1.63
1.89
2.06
2.23
2.62
3.31
4.09
4,59
4.73
4.54
4.23
4.87
4.23
3.98
4.53
3.67
3.77
5.78
2.69
1.08
0.09

0.00
0.00
0.00
0.00
3.58
11.00
3.31
2.42
2.14
1.85
1.22
1.34
1.13
1.36
1.83
1.89
2.06
2.23
2.62
3.31
4.09
4.59
4.73
4.54
4.23
4.87
4.23
3.98
4.53
3.67
3.77
5.78
2.69
1.08
0.09

0.00
0.00
0.00
0.00
3.58

14.59
17.90
20.32
22.46
24.31
25.53
2687
28.00
29.36
3099
32,88
34.94
37.17
39.80
43.11
47.20
51.79
56.52
61.06
65.30
70,17
74.40
78.38
82.91
86.58
90,36
96.14
98.83
99.91

100.00

Cumulative Weight Percent greater than

Weig Phi Particle Sze
percent Value Inches Millimeters

5 -0.19 0.0448 1.137
10 0.04 0.0383 0.972
18 0.36 0,0307 0781
25 1.39 0.0150 0.381
40 3.52 0.0034 0.087
50 4.15 0.0022 0.056
60 4.69 0.0015 0.039
75 5.69 0.0008 0.019
84 6.65 0.0004 0.010
90 7.58 0.0002 0.005
95 8.73 0.0001 0.002

Maure I Trask I Inman I Folk-Wad
Medan, phi 415 4.15 4.15
Median, In. 0.0022 0.0022 0.0022
Median, mm 0,056 0.056 0.056

Mean, phi 2.32 3.50 3.72
Mean, In. 0.0079 0.0035 0.0030
Mean, mm 0,200 0,088 0.076

Sorting 4.443 3A146 2.924
Skewness 1.526 -0.207 -0.090
Kurtosis 0.187 0.418 0.849

Brain Size Description Fine sand
ASTM-USCS Scale on Mea from Tra

Description Retained I Weight
on Sieve I Percent

Gravel 4 0.00
Coarse Sand 10 0.00

Medium Sand 40 24.31
Fine Sand 200 18.80

Silt >0.005 mm 47.25
clay <0.005 mm 9.64

TOTAL5 10.0 160.00 1oo.0o Total 100
mm

t~ PTS Latxratones, Inc. Phone~ (562) 907-3607 Fax: (582) 907-3810
0 IPTS Laboratoris, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No: 41269
Sample ID: M-1454c Run 2
Depth, ft: N/A

Grv Sand Sin Silt Clay
Icra medumn Ine - II E

14

12.

10.

~8

4.

2-

0-

100

90

70 at

,60~

,50

.40

.30~

.20

.10

-0

( vsd i oJ oi d C;
ci CS

Particle Size, mm

U.. I Sample Increment Cumulative
Opening Phi of U.S. Weight, Weight, Weight,

Inches I MIimeters Screen No. grams percent percent

Cumulative Weight Percent greater than

Weight Phi Particle Size
percent Value inc..hes Miiiiimeters

U -
0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098
0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029
0.0625
0.0021

0.00174
0.00146
0,00123

0.000986
0.000790
0.000015
0.000435
0.000308
0.000197
0.000077
0.000038
0.000019
0.000015

6.351
4.757
3.64
2.000
1.189
0.841
0.707
0.595
0.500
0,420
Y.354

0.297
0.250
0.210
0.177
0.149
0.125
0.105
0.088
0.074
0.063
0.053

0.0442
0.0372
0,0313
0.0250
0.0201
0.0156
0.0110

0.00781
0.00500
0.00195

0.000977
0.000488
0.000375

-2.67
-225
-1.75
-1.00
-0.25
0.25
0.50
0.75
1.00
1.25
f50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.32
5.64
5.00
6.50
7.00
7.65
9.00

10.00
11.00
11.38

114
4
8
10
18
20
25
30
35
40
45
5o
60
70
80

100
120
140
170
200
230
270
325
400
450
500
635

0.00
0.00
0.00
0.00
0.00
1.24
2.40
1.92
1.42
1.60
1.84
2.63
2.48
2.67
2.82
2.77
2.49
2.26
2.26
2.41
2.55
2.63
2.80
3.04
3.28
4.40
4.43
4.61
5.86
5.69
7.07

13.10
5.63
1.79
0.13

0.00
0.00
0.00
0.00
0.00
1.24
2.40
1.92
1.42
1.60
1.64
2.63
2.46
2.67
2.82
2.77
2.49
2.26
2.26
2.41
2.,5
2.63
2.80
3.04
3.28
4.40
4.43
4.61
5.86
5.69
7.07

13.10
5.63
1.79
0.13

0.00
0.00
0.00
0.00
0.00
1.24
3.64
5.56
6.98
8.58
f0.22
12.85
15.31
17.98
20.80
23.57
26.06
28.32
30.58
32.99
35.54
38.17
40.97
44.01
47.29
51.69
56.12
60.73
66.59
72.28
79.35

98.08
99.87
100.00

5
10
16
25
40
50
60
75
64
90
95

0.68
1.47
2.06
2.89
4.41
5.20
5.94
7.25
8.13
8.75
9.45

0.0246 0.625
0.0142 0.362
0.0094 0.239
0.0053 0.135
0.0018 0.047
0.0011 0.027
0.0006 0.016
0.0003 0.007
0.0001 0.004
0.0001 0.002
0.0001 0.001

w

re, T , Inman P01-a
Median, pri 5.20 5.20 *.2
Median, in. 0.0011 0.0011 0.0011
Median, mm 0.027 0.027 0.027

Mean, phi 3.82 5.10 5.13
Mean, in. 0.0028 0.0012 0.0011
Mean, mm 0.071 0.029 0.029

Sorting 4.523
Skewness 1.091
Kurtosis 0.178

3.031 2.845
-0.034 -0.032
0.448 0.826

Grain Siz Descripon silt
(ASTM-USCS Scale) Me on Mean from Trask)

Descriplton Retained I eIght
on Slve 0 Pqrcont

Grave 4 IJ.00
Coarse Sand 10 0.00
Medium Sand 40 8.58

Fine Sand 200 24.41
Silt >0.005 mm 46.36
Ce <0.085 mm 20.65

TiIAL5 100.00 100.00 100.00 TOtal 100
mm

V FFS Laboratones, mc. Phone: (562) 907-3607 Fax: (562)907-3810
0 _FIS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTSLaboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

41269
M-1454c Run 3

N/A

Grv I Sand Size Silt Clay
I cr1 I medium I ine I I I

12

10

S8

4

2

0

46 VJ d 0 0 ci 6 6 0$ 0i

100

90

so

70
300

.20

.10

0

ci d
0 0

Cumulative Weight Percent greater than
Weight Phi Particle Size
percent Value Inches Millimeters

5 1.85 0.0109 0.277
10 2.21 0.0085 0.216
16 2,45 0.0072 0.183
25 2.73 0.0059 0.150
40 3.22 0.0042 0.108
50 3.74 0.0030 0.075
60 4.78 0.0014 0.036
75 &.99 0.0003 0.008
84 8.15 0.0001 0.004
90 8.91 0.0001 0.002
95 9.69 0.0000 0.001

Particle Size, mm

I Sample I increment cumulative
Opening Phi of U.S. Weight, Weight, Weight,

Inches Millimeters Screen No. grams percent percent

0.2500
0.1873
0.1324
0.0787
0.0468
0,0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098
0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029
0.0025
0.0021

0.00174
0.00146
0.00123

0.000986
0 000790
0.000815
0.000435
0.000308
0.000197
0.000077
0.000038
0.000019
0.000015

6.351
4.757
3.364
2.000
1.189
0.841
0.707
0.595
0.500
0.420
0,354
0.297
0.250
0.210
0.177
0.149
0.125
0.105
0.088
0.074
0.063
0,053
0,0442
0.0372
0.0313
0.0250
0.0201
0.0156
0.0110
0.00781
0.00500
0.00195
0.000977
0.000488
0.000375

-2.67
-2.25
-1.75
-1.00
-0.25
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.32
5.64
8.00
6.50
7.00
7.85
9.00
10.00
11.00
11.38

114
4
6
10
16
20
25
30
35
40
45
50
60
70
80
100
120
140
170
200
230
270
325
400
450
500
635

0.00
0.00
0.00
0.00
0.00
0.23
0.47
0.59
0.75
0.70
0.45
0.94
2.16
4.38
6.68
8.23
8.27
7.07
5.38
3.92
2.97
2.45
2.16
1.94
1.81
2.24
2.21
2.32
3.13
3.58
5.03
10.60
6.28
2.80
0.24

Particle 
Size, 

mm

000
0.00
0.00
0.00
0.00
0.23
0.47
0.59
0.75
0.70
0.45
0.94
2.18
4.38
6.68
8.23
8.27
7.07
5.38
3.92
2.97
2.45
2.16
1.94
1.81
2.24
2.21
2.32
3.13
3.58
5.03

10.60
6.28
2.80
0,24

0.00
0.00
0.00
0.00
0.00
0.23
0,70
1.29
204
2,74
3.19
4.13
6.29
10.67
17.35
25.59
33.86
40.93
46.31
50.23
53.20
55.65
57.81
59.75
61.56
63.80
66.01
68.33
71.46
75.05
80.08
90.68
96.96
99,76
100.00

Measure I Trask I Inman I Folk-Ward
Median, phI 3.74 3.74 3.74
Median, In. 0.0030 0.0030 0.0030
Median, mm 0.075 0.075 0.075

Mean, phi 3.66 5.30 4.78
Mean, in. 0.0031 0.0010 0.0014
Mean, mm 0.079 0.025 0.036

Sorting 4.379
Skewness 0.458
Kurosis 0.334

2.849 2.612
0.549 0.534
0.376 0.754

Grain Size Description Fine sand
(ASTM-USCS Scale) (based on Mean from Trash

Desciption Retained I WeigM
on Sieve #| Percent

Gravel 4 b.00
Coarse Sand 10 0.00

Medium Sand 40 2.74
Fine Sand 200 47.49

Silt >0.005 mm 29.85
Clay <0.005 mm 19.92

TOTALS 100.00 100.00 100.00 Total 100
mm

C) PTS Laboratories, Inc. Phone: (582) 907-3607 Fax: (582) 907-3610
Q PTS Laboratodes, Inc. Phone; (562) 907-3W07 Fax: (562) 907-3610



PTS Laboratories, Inc. Particle Sin Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Mariland Core Sample ID: M-1454c Run 4
Project No: N/A Depth, Ift: N/A

GrvSand SiSlt clay
c rs moourn Ilno

30 100
90

25 80

0 20 7

15

020

10

0 0

Particle Size, mm

I f S Sample Increment Cumuletive Cumulative Weight Percentaeat raer then
Opening Phio U.S. Weight. Weight. Weight, WeihtI P Pge, Stte

0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 4.63 0.0016 0.040
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 5.08 0.0012 0.030
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 5.45 0.0009 0.023
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 5.96 0.0006 0.016
o.a 0 1.189 -0.25 16 0.00 0.00 0.00 40 6.71 0.0004 0.010
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.17 0.0003 0.007
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 7.62 0.0002 0.005
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 8.42 0.0001 0.003
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 8.91 0.0001 0.002
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.41 0.0001 0.001
0.139 0.354 1.10 45 O0 0.00 0.00 95 9.89 0.0000 0.001
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 Ure I Truk I aman Id
0.0083 0.210 2.25 70 0.00 0.00 0.00 ON 7.17 7.17 7.17
0.0070 0.177 2.50 80 0.00 0.00 0.00 in. 0.0003 0.0003 0.0003
0.0059 0.140 2.75 100 0.00 0.00 0.00 mm 0.007 0.007 0.007
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00 n, phi 6.72 7.18 7.18
0.0035 0.088 3.50 170 0.08 0.08 0.09 V0ean, In. 0.0004 0.0003 0.0003
0.0029 0.074 3.75 200 0.35 0.36 0.45 mw, mm 0.009 0.007 0.007
00025 0.063 4.66 230 07 0.77 1.2
0.0021 0.053 4.25 270 1.14 1.14 2.36 Sorting 2.348 1.727 1.661

0.00174 0.0442 4.50 325 1.55 1.55 3.91 Skewness 0.984 0.008 0.022
0.00148 0.0372 4.75 400 2.10 2.10 6.01 Kurtosis 0.233 0.524 0.876
0.00123 0.0313 5.00 450 2.87 2.87 8.88 r n De pton Silt

0.000986 0.0250 5.32 500 4.78 4.78 13.66 "ASTM-USCS Scle I (based on Meao fmn Trask
0.000790 0.0201 5.64 635 5.62 5.62 19.28
0.000615 0.0156 6.00 6.45 6.45 25.73 Description Retained I Weight
0.000435 0.0110 6.50 9.67 9.67 35.40 1 on Sieve P
0.000308 0.00781 7.00 10.90 10.90 46.30 Gravel 4 0.00
0.000197 0.00500 7.65 14.30 14.30 60.60 Coarse Sand 10 0.00
0.00007 0.00195 .O0 25.10 25.10 85.70 Medium Sand 40 0.00
0.000038 0.000977 10.00 10.40 10.40 96.10 Fine Sand 200 0.45
0.000019 0.000488 11.00 3.62 3.62 99.72 Silt >0.005 mm 60.15
0.000015 0.000375 11.38 0.28 0.28 100.00 1Cav <O.005 mm 39.40
TOTALS 100.00 100.00 100.00 - -, Total 100

0 PTS Ltmk", Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsiand Core
N/A

PTS File No:
Sample ID:
Depth, ft:

41269
M-1624c Run 1

N/A

Grv Sand Size Silt Clay
cI rs I medium I flne I I

7

6

5

'3

'2

0

100

90

80

70

609

50
401

30!

20

10

0

c'~~-V 06 o- 0~

0c 0

Particle Size, mm

Sample Increment JCumulative
Opening Phi of U.S. Weight, Weight, Weight,

inches I Mlimatersi Screen No. I grams percent percent
0,2500
0,1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
-T01 3S ----
0.0117
0.0098
0.0083
0.0070
0.0059
0.0049
0,0041
0.0035
0.0029
0.0025
0.0021

0.00174
0.00146
0.00123

0.000986
0.000790
0.000615
0000435
0.000308
0.000197
0.000077
0.000038
0.000019
0.000015

6,351
4,757
3364
2.000
1.189
0.841
0.707
0,595
0.500
0,420
" 354
0.297
0.250
0.210
0,177
0.149
0.125
0.105
0.088
0.074
0.063
0.053
0.0442
0.0372
0,0313
0.0250
0.0201
0.0156
0.0110

0.00781
0.00500
0.00195
0,000977
0.000488
0.000375

-2.67
-2.25
-1.75
-1.00
-0.25
0.25
0.50
0,75
1.00
1.25

-V.50--

1 75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3,75
4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65
9.00
10.00
11.00
11.38

114
4
6
10
16
20
25
30
35
40

50
60
70
80
100
120
140
170
200
230
270
325
400
450
500
635

0.00
0.00
0.00
0.00
0.81
2.66
0.89
0.81
1.05
1.28
1i71-f
1.72
176
2.25
2.84
3.32
3.52
3.69
4.10
4.77
5.44
5.83
5.87
5,54
5.02
5.58
4.69
4.33
4.81
3.79
3.77
5.38
2.34
0.93
0.08

0.00
0.00
0.00
0.00
0.81
2.66
0.89
0.81
1.05
1,28
1.16
1.72
1.76
2.25
2.84
3.32
3.52
3,69
4.10
4,77
5.44
5,83
5.87
5,54
5.02
5.58
4.69
4,33
4.81
3.79
3.77
5.38
2.34
0.93
0.08

0.00
0.00
0.00
0.00
0.81
3.47
4,36
5.17
6.22
7.50
8.W8
10.38
12.14
14.39
17.23
20.54
24.06
27.75
31.85
36.62
42.06
47.89
53.75
59.29
64.31
69.89
74.58
78.91
83.72
87.50
91,27
96.65
98.99
99.92
100.00

Cumulative Weight Percent greater than

Weight Phi Particle Size
percent Value Inches Millimeters

5 070 0.0243 0.616
10 1.70 0.0122 0.309
16 2.39 0.0075 0.191
25 3.06 0.0047 0.120
40 3.91 0.0026 0.067
50 4.34 0.0019 0.049
60 4.79 0,0014 0.036
75 5.68 0.0008 0.020
84 6.54 0.0004 0.011
90 7.43 0.0002 0.006
95 8.58 0.0001 0.003

Measure I Trask I Inman I Folk-Ward
Median, phi 4.34 4.34 4.34
Median, In. 0.0019 0.0019 0.0019
Median. mm 0.049 0.049 0.049

Mean. phi 3.84 4.46 4.42
Mew, in. 0.0027 0.0018 0.0018
Mean, mm 0.070 0.045 0.047

So•tling 2.472 2.073 2.231
Skewness 0,980 0.060 0.068
Kurtosis 0.165 0.902 1.238

Grain Size Devectptlon Slit
ASTM-USCS Scale) (based on Mean fom T!ak)

Description I Retained I Weight

Gravel en Si.0ve N Pe•nt
Coarse Sand 10 0.00
Medium Sand 40 7.50

Fine Sand 200 29.12
Silt >0.005 mm 54.85

Clay <0.005 mm 8.73

TOTALS 100.00 100.00 100.00 Total 100

FITS Laboratofles, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
(D PT$ Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No: 41269
Sample ID: M-1624c Run 2
Depth, ft: N/A

Grv Sand Sie Silt Clay
1cra medium I ne 77711

12

10

i.
2.

0

-100

.90

.80

.70

.60~

.20

.10

.0

(d Vi d C$ Cl 0 6d C

d CJ CS0 0C

Particle Size, mm

ofI U I Sample I Increment I Cumulathv

OpeningP of U.S. Weight, Weight, Weight.

Inches Iiilmitersi Screen No. grams percent percent

Cumulative Weight Percent greater than
Weight I Phi I Partcle She
percent I Value I Iches IMIIIme

0.2500 6.351
0.1873 4.757
0.1324 3.364
0.0787 2.000
0.0488 11i8
0.0331 0.841
0.0278 0.707
0.0234 0.595
0.0197 0.500
0.0166 0.420
0.0139 0.354
0.0117 0.297
0.0098 0.250
0.0063 0210
0.0070 0.177
0.0059 0.149
0.0049 0.125
0.0041 0.105
0.0035 0.088
0.0029 0.074
0.0025 0.063
0.0021 0.053
0.00174 0.0442
0.00148 0.0372
0.00123 0.0313

0.000986 0.0250
0.000790 0.0201
0.000615 0.0156
0.000435 0.0110
0.000308 0.00781
0.000197 0.005W0
0.00'77 0.00i95
0.000038 0.000977
0.000019 0.000488
0.000015 0.000375

-2.67
-2.25
-1.75
-1.00
-0.25
0.25
0.50
0.75
1.00
1.25
1.501
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65
9.00
10.00
11.00
11.38

1/4
4
6
10
16
20
25
30
35
40
45
50
60
70
80
100
120
140
170
200
230
270
325
400
450
500
635

0.00
0.00
0,00
0.00
2.23
8.51
4.07
4.04
3.97
3.55
2.84
3.04
2.40
2.31
2.24
2.14
1.98
1.83
1.79
1.85
1,93
2.00
2.13
2.28
2.43
3.22
3.24
3.39
4.36
4.35
5.63
10.86
4.44
1.22
0.08

0.00
0.00
0.60
0.00
2.23
8.51
4.07
4.04
3.97
3.55
2.54
3.04
2.40
2.31
2.24
2.14
1.98
1.83
1,79
1.85
1.93
2.00
2.13
2.28
2.43
3.22
3.24
3.39
4.36
4,35
5.63

10.80
4.44
1.22
0.08

0.00
0.00
0.00
0.00
2.23
10.74
14.81
18.85
22.82
26,37
28.9i
31.95
34,35
36.66
38.91
41.05
43.03
44.86
46.65
48.50
50.43
52.43
54.56
56.84
59.27
62.49
65.73
69.12
73.48
77.83
83.48
94.26
98.70
99.92
100.00

5
10
16
25
40
50
60
75
84
90
95

-0,09 0.0418 1.062
0.21 0.0341 0.867
0.57 0.0265 0.672
1.15 0.0177 0.450
2.63 0.0064 0,162
3.94 0.0026 0.065
5.07 0.0012 0.030
6.67 0.0004 0.010
7.71 0.0002 0.005
8.47 0.0001 0.003
9.17 0.0001 0.002

Mesure I Trask I Inman I -Fo

mowdIan, phi 3.94 3.94 3.94
Median, in. 0.0026 0.0026 0.0026
[WedIan, mm 0.065 0.065 0.065

Mean, phi 2.12 4.14 4.08
Mean, in. 0.0090 0.0022 0.0023
Mean, mm 0.230 0.057 0.059

Soing 6.777 3.570 3.187
Skewness 1.022 0.056 0.092
Kurtosis 0.255 0.296 0.687

Drain Sin Decription Fine sand
(ASTM-USCS Scale) (boed on Mean fron Trish

Descrption Retaned I WeightDon Se4e#

Gravel 4 0.00

Coarse Sand 10 0.00
Medium Sand 40 26.37

Fine Sand 200 22.12
Silt >0.005 mm 34.96

Clay <0.005 mm 16.54

TOTALS 100.00 100.00 100.00 Total 100
U -

C PTS L~oratonee, Inc. Phone: (562) 907-3607 Fax: (562)907-3810
0 PU LaboratorW, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTSLaboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

41269
M-1624c Run 4

N/A

Grv Sand Size silt
I crs I medium I fCne I I

25

20

110

5

0

0 L) - 0 0 0 0 0Cd C 1-: d d S ci C5 C 60

Particle Size, mm
i I I Sample Increment Cumulative

Opening Phi of U.S. Weight, Weight, Weight,

Inches I Millimeters Screen No. grams percent percent

02500 6.351
0.1873 4.757
0.1324 3.364
0.0787 2.000
0.0468 1.189
0.0331 0.841
0.0278 0.707
0.0234 0.595
0.0197 0.500
0.0166 0.420
0.0139 0.354
0.0117 0.297
0.0098 0.250
0.0083 0.210
0.0070 0.177
0.0059 0.149
0.0049 0.125
0.0041 0.105
0.0035 0.088
0.0029 0.074
0.0025 0.063
0.0021 0.053
0.00174 0.0442
0.00146 0.0372
0.00123 0.0313
0.000988 0.0250
0.000790 0.0201
0.000615 0.0156
0.000435 0.0110
0.000308 0.00781
0.000197 0.00500
0.000077 0.00195
0.000038 0.000977
0.000019 0000488
0.000015 0.000375

-2.67
-2.25
-1.75
-1.00
-0.25
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3,50
3.75
4.00
4.25
4.50
4.75
5.00
532
5.64
6.00
6.50
7.00
7.65
9.00
10.00
11.00
11.38

1/4
4
6
10
16
20
25
30
35
40
45
50
60
70
80
100
120
140
170
200
230
270
325
400
450
500
635

0.00
0.00
0.00
0.00

15.50
23.40
11.40
8.81
5.92
3.98
2.47
2.62
1.71
1.39
1.26
1.22
1.14
1.05
1.01
1.01
0.99
0.95
0.91
0.88
0.85
1.03
0.99
1.01
1.25
1,21
1.48
2.68
1 33
0.46
0.03

0.00
0.00
0.00
0.00
15.51
23.41
11.41
8.82
5.92
3.98
2.47
2.62
1.71
1.39
1.26
1.22
1.14
1.05
1.01
1.01
0.99
0.95
0.91
0.88
0.85
1.03
0.99
1.01
1.25
1.21
1.48
2.68
1.33
0.46
0.03

0.00
0.00
0.00
0.00
15.51
38.92
50.33
59.14
65.07
69.05
71.52
74.14
75.85
77.24
78.51
79.73
80.87
81.92
82.93
83.94
84.93
85.88
86.79
87.67
88.52
89.55
90.54
91.55
92.80
94,01
95.50
98.18
99.51
9997
100.00

100

90

80

70

411

20O~40

~ 10

0 0

Cumulative Weight Percent greater than
Weight PM Particle Size
percent Value Inches Millimeters

5 -0.76 0.0668 1.891
10 -0.52 0.0563 1.430
16 -0.24 0.0465 1.181
25 -0.05 0.0407 1.033
40 0.27 0.0325 0.827
50 0.49 0.0280 0.711
60 0.79 0.0228 0.580
75 1.88 0.0107 0.273
84 3.77 0.0029 0.074
90 5.46 0.0009 0.023
95 7.43 0.0002 0.006

Measure I Trask I Inman I Folk-Ward
Median, phi 0.49 0.49 0.49
Median. In. 0.0280 0.0280 0.0280
Median. mm 0.711 0.711 0.711

Mean, phi 0.61 1.76 1.34
Mean, In. 0.0257 0.0116 0.0156
Mean, mm 0.653 0.295 0.395

Sorting 1.947 2.002 2.242
Skewness 0.747 0.634 0.664
Kurtosia 0.270 1.044 1.745

Grain ize Descrption Medium sand
ASTMr-ucSCO Se based on Mean rom TrLf

Description Retained I Weight
on Sieve # Percent

Gravel 4 0.00
Coarse Sand 10 0.00
Medium Sand 40 69.05

Fine Sand 200 14.89
Silt >0.005 mm 11.56
Cc <0.005 mm 4.50

TOtal 100TOTALS 99.90 100.00 100.0

C PTS Laboratories, Inc. Phone: (562) 907-3807 Fax: (562)907-3810
0 PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (582) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core

PTS File No: 41269
Sample ID: M-1624c Run 5
Depth, It: N/A

Grv I Sand Sin Silt
I~ l cr I medumrn fine I HEy

I

100

90

80

70

50~

40j

20

10

0

a M 0
Par 6 cie CSi, mm

Particle Size, mm

U. I Snple IncrementI Cumulative
Opening Phi of U.S. Weight, Weight, Weight,

InchesIMillimers IScreen I No. grai percent percent

Cumulative Weight Percent greater than

Percent I value IInches i1MIImnetem
- am

0.2500
0.1873
6A1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0t36
0.0117
0.0098
0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029
0,0025
0.0021

0.00174
0.00146
0.00123

0.000986
0.000790
0.000615
0.000435
0.000308
0.000197
0.000077
0.000038
0.000019
0.000015

6.351
4.757
3.364
2.000
1.166
0.841
0.707
0.595
0.500
0.420
0.354
0.297
0.250
0.210
0177
0.149
0.125
0.105
0.068
0.074
0.063
0.053

0.0442
0.0372
0.0313
0.0250
0.0201
0.0156
0.0110
0.00781
0.00500
0.00195

0.000977
0.000488
0.000375

-2.67
-2.25
-1.75
-1.00
-0.25
0.25
0.50
0.75
1.00
1.25
150
1.75
2.00
2.25
2.50
2.75
3.00
325
3.50
3.75
4.0
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65
9.00
10.00
11.00
11.38

114
4
a
10
16
20
25
30
35
40
45
50
60
70
80
100
120
140
170
200
230
270
325
400
450
500
635

0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.01
0.08
0.24
0.39
0.56
0.70
0.81
0.99
1.31
1.80
3.15
4.11
5.11
8.22

10.20
14.50
ý70
13.60
5.15
0.42

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0-00
0.00
0.00
0.00
0.00
0.01
0.08
0.24
0.39
0.56
0.70
0.81
0.99
1.31
1.80
3.15
4.11
5.11
8.22

10.20
14.49
28.69
13.59
5.15
0.42

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.09
0.33
0.72
1.28
1.08
2.79
3.78
5.09
6.89
10.03
14.14
19.25
27.47
37.66
52.15
80.84
94.43
99.58
100.00

5
10
16
25
40
50
60
75
84
90
95

4.73 0.0015 0.038
5.32 0.0010 0.025
5.77 0.0007 0.018
6.35 0.0005 0.012
7.10 0.0003 0.007
7.55 0.0002 0.005
8,02 0.0002 0.004
8.72 0.0001 0.002
9.23 0.0001 0.002
9.67 0.0000 0.001

10.11 0.0000 0.001

I

w

Measure I Trask I Inman I Folk-W
Median, phi 7.55 7.55 7.55
Median, in. 0.0002 0.0002 0.0002
Median. mm 0.005 0.005 0.005

Mean. phi 7.10 7.50 7.52
Mean, in. 0.0003 0.0002 0.0002
Mean, mm 0.007 0.006 0.005

Sorting 2.277 1.731 1.680
Skeuness 1.008 -0.027 .0.037
KurtlOsi 0.207 0.553 0.928

•rin on sit
(ASTM-USCS Scale) on Mean born Tusk

Description IRetained IWih
Gravef 4 0.00

Coarse Sand 10 0.00
Medium Sand 40 0.00

Fine Sand 200 1.28
SIR >0.005 mm 50.88

Clev <0.005 mm 47.85

TO TALS 10i.U0 10.00 100.0 Total 100
mm

0 PTS L~oratories, Inc. Phone: (582) 907-3807 Fsx (582) 907-3810
C) PTS Laboretwies, Iric. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE /OF/
COMPANY

Crou.% izuo~-e
ANALYSIS REQUEST PO# g5g--37

ADDRESS CITY Z ZIP CODE

PROJECT MANAGER

PROJECT NAME PHONE NUMBER
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PTS QUOTE NO.

TURNAROUND TIME

24 HOURS 0l 5 DAYS El
48 HOURS El NORMAL El
72 HOURS El

OTHER:

SAMPLE INTEGRITY (CHECK):

INTACT__ ON ICE

)
PTS FILE:

COMMENTS

I;,

SAMPLE ID NUMBER DATE TIME DEPTH, FT

KtA 54,-~ Rgz -31=1n_ __ _

'C -
IA- tN>5'_4 ._ Q..•,,,. /" A ____,,____'

IN -~~~~~~~~~/ a lL.p 214 7-h rv Z/v, _ _ _- - - - - - - - - - - - - - _ _ _ _ _ _

R@ - 4 r-, Rio r.,,,s 314,,11

SH TeE" V s 2. 3ECEI ,. ." 3. RELINQUISHED By 4. RECEIVE•BY

COMPANY COMPANY COMPANY COMPANY

DATE TIME " DATE TIME DATE TIME DATE TIMEOA~d ,)-tII/'• A 41 •-~'" ___ ___-_ __ ___ __ __ ___"_ ___ __ _

3

PT" Laboratorfes, Inc. • 8100 Secura Way • Santa Fe SpdrAA 90670 • Phone (562) 347-2500 • Fax (562) 907-3610
PTS Laboratories. Inc. • 4342 W. 12th St. • Houston. 'I O55 • Phone (713) 316-1800 • Fax (7131 316-1882
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Helme, MT 1774124711 * Billinp, MT 800-735-4481 a GCas, WY V 1-235-515t
Gl-ltt, WY •N64•-7175 e R.phi City, SD U$4172-1221 - COWlege Staton, TX 110411111-2211

ANALYTICAL SUMMARY REPORT

June 10, 2011

Crow Butte Resources

86 Crow Butte Rd
Crawford, NE 69339

Workorder No.: C11040735

Project Name: Not Indicated

Energy Laboratories. Inc. Casper WY received the following 14 samples for Crow Butte Resources on 4/22/011 for analysis.

Sample ID Cliet Sample ID Collect Date Receive Dae

C1 1040735-001 M1484o-RunS-Sample I 03/22/11 0:00 04/22/11

etrlx Test

Core Metals by ICPICPMS, Total
Digesion, Total Metals for Core
Saes
Gamma Sample Preparation
Uranium by Gamma

Cl1040738-002 M1454o-Run3-Sample2 03/22110:00 04/2/11 Core Same As Above

C11040735-003 M1454o-Run3-Sampl. 3 03/22/11 0:00 04/22/11 Core Same As Above

Cl 1040735-004 M1454c-Run3-Sample 4 03/22/1110:00 04/22/11 Core Same As Above

Cl 1040735-005 M1454c-Run3-Sample 5 03/22/110:00 04/22/11 Core Same As Above

C11040735-006 M1624c-Run3-Sample 1 03/25/110:00 04/22/11 Core Same As Above

Cl 1040735-007 M1624,-Run3-Sample 2 03/26/110:00 04/22/11 Core Same As Above

C11040735-008 M1624c-Run3-Sample 3 03/256110:00 04/22/11 Core Same As Above

C1 1040735-009 M1624c-Run3-SaMple 4 03/251110-00 04/22/11 Core Same As Above

Cl 1040735-010 M1624o-Run4-Sample I 03/25/11000 04/22M11 Core Same As Above

Cl 1040735-011 M1624o-Run4-Sample 2 03/22/110:00 0422/11 Core Same As Above

C 104073&-012 M1624c-Run4-Sample3 03/22/110.00 04/22/11 Core Same As Above

C1 1040735-013 M1624o-Run4-Sample 4 03/22/110:00 04/22/11 Core Same As Above

C11040735-014 M1624c-Run4-Sampie 5 03/2211 01:00 04/22/11 Core Same As Above

0

This report was prepared by Energy Laboratories, Inl., 2393 Salt Creek Hwy., Casper, WY 82601. Any exceptions
or problems with the analyse are noted in the Laboratory Analytical Report, the QAJQC Summary Report, or the
Case Narrative.

The results as reported relate only to the iem(s) submitted for testing.

If you have any questions regarding thes test results, please call.

Report Approved By:

epfnleD.Waldrop I
Reporting Superwvl



ENERGY " vmwnrlab.comn Helena, MT 877-472-8711 * Billings, W 000-735-4489 * Casper, WY BII-235-0515
Aua-".•Ife-mat- Mw IME Gillette, WY •.l-H•-7175 - Rapid City, SO 688-172-1225 - College Station, TX S8-406-2218

CUENT: Crow Butte Resources

Project: Not Indicated Report Dat: 06/1011
Sample Delivery Group: C11040735 CASE NARRATIVE

ORIGINAL SAMPLE SUBMITTAL(S)
All original sample submittals have been returned with the date package.

SAMPLE TEMPERATURE COMPLIANCE: 4"C (*2"C)
Temperature of samples received may not be considered properly preserved by accepted standards. Samples that are
hand delivered Immediately after collection shall be considered acceptable If there Is evidence that the chilling process has
begun.

GROSS ALPHA ANALYSIS
Method 900.0 for gross alpha and gross beta Is Intended as a drinking water method for low TDS waters. Data provided by
this method for non potable waters should be viewed as inconsistent.

SOIL/SOLID SAMPLES
All samples reported on an as received basis unless otherwisa indicated.

SUBCONTRACTING ANALYSIS
Subcontracting of sample analyses to an outside laboratory may be required. If so, ENERGY LABORATORIES will utilize its
branch laboratories or qualified contract laboratories for this service. Any such laboratories will be indicated within the
Laboratory Analytical Report.

BRANCH LABORATORY LOCATIONS
ell-b - Energy Labomrories. Inc. - Billings, MT
ell- - Energy Laborat-ories, Inc. - Gilette, WY
eli-h - Energy Laboratories. Inc. - Helena, MT
eli-r - Energy Laboratories, Inc. - Rapid City, SD
eli-t - Energy Laboratories, Inc. - College Station, TX

CERTFICATIONS:. USEPA: WY00002; FL-DOH NELAC: E87641; California: 0211 SCA
Oregon: WY200001; Utah: 3072350515; Virginia: 00057; Washington: C1903

ISO 17026 DISCLAIMER:
The results of this Analytical Report relate only to the items submitted for analysis.

ENERGY LABORATORIES, INC. - CASPER.WY certifes that certain method selections contained In this report meet
requirements as set forth by the above accrediting authorities. Some results requested by the client may not be covered
under these cerlifcations. All analysis data to be submitted for regulatory enforcement should be certified In the sample
state of origin. Please verify ELrs certification coverage by visiting www.energylab.com

ELI appreciates the opportunity to provide you with this analytical service. For additional Information and services visit our
web page www.energylab.com.
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LABORATORY ANALYTICAL REPORT
Prepared by Casper, WY Branch

c'eatI Crow Bute Resources bpoat Date: 06/10/1l

PJ.,ct Not Indicated M R eeive&d 0422,=1 1
Wnamdm C11040735

Awlysis U U308 U U308
Chemiuca Chrical Gamm _ Gamma

Usif % % % %

Sample ID Cileal Sample ID Resuls Results Results Results

C11040735-001 MI454c-Rm3-Sample I < 0.005 < 0.006 0.038 0.045

C11040735-002 M 144c-Ruun-Snampfe 2 0.013 0.015 0.109 0.129
C11040735-003 Mi454c-Run3-Sample 3 0.259 0.305 0.370 0.436

C11040735-004 M 1454c-Riu3-Sample 4 1.51 1.74 1.04 1.22
C11040735-005 M3)44c-RnM3-Sample 5 1.12 1.24 0.715 0.842

CIM040735-006 M1624c-Run.-Sample I 0.009 0.010 0.003 0.004
C11040735-007 M1624r.-Run3-Ssmple 2 0.005 e 0_006 0.004 0.004
C11040735-008 M1624c-Ru•3-Sample 3 < 0.005 < 0.006 0.003 0.004
C11040735-009 MI624c-Run3-Sampl=4 <0.005 < 0.006 0.003 0.004
C11040735-010 MI624c-Run4-Sanple I < 0.005 < 0.006 0.004 0.005
C11040735"011 M I 624c-Run4-Sample 2 < 0.005 < 0.006 0.002 0.003
C11040735"012 M I624c-Run4-Sample 3 0.024 0.028 0.022 0.026
C11040735-013 M 1624c-Rur4-Sauple 4 <0.005 < 0.006 0.016 0.019
C11040735-014 M I624c,-Run4-Sale 5 0.032 0.037 0.028 0.033

0
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"aelua, MT 8774724711 , Billings, MT 60-735-4413 • CaseW. WY 368-235-0515
G;llb,, WY 111111-111-7175 * Repid City, SD 888-672-1225 * College Station, TX 1 .1-1-2218

im

QAIQC Summary Report
Prepared by Casper, WY Branch

Client Crow Butte Resources
Project: Not Indicated

Report Date: 08/10/11

Work Order: Cl 1040735

RL %RIEC Low Umit High LimIt RPD RPDLImt KAnabew Count Result Unift
lual

Method: 5301.1

Sample ID: LCS-R14461

Radium 226

Sample ID: MU.R14U61

Urnium by Gamma
U308 by Gamma

Laboratory Control Sample
8.00 pisegry

2 hIJq'd Blank

NO mgcagdry
ND nmA#-dry

Run: GAM-NAIt 10806A
2.0 92 60 120

Run: GAM-NAI 1106SA

Run: GAM-NA_1 10806A

Batch: R146661

06/OWI1 12:16

U
U

06/06/1112:16
20
20

Sample I0: C11040735.10ADUP 2 Sample Duplicate

Uranium by Gamma 43.3 ng -ry
U308 by Gamma 51.1 mg•g-dry

Quallifera:

RL-Analyte reporting niti.
U - Not detected at minimum delectable concentration

6.0
7.1

3.6
3.6

ND - Not detected at the reporWtg t.1
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Halen, M" 677-4724711 - Billilns, wT MI-735-4411 * Cesp, WY N-235-01515
Gill.-*, WY U4W1S7175 a Rapid City, SD 2"-6-72-1225 a College Station. TX 1i 1-W2211

QA/QC Summary Report
Prepared by Casper, WY Branch

Client Crow Butte Resouro6

Project Not Indicated

Report Date: 06/10/11
Work Order Cl 1040735

%

............ 1
Amdt Counrt -Unit RL %RIMC Low Umit High Uml RPD RPDUm Quail

Method 5W6020 Batch: 29668

Sariple ID: M1lS29M Method Blank Run: ICPMS2-C_110429A 04/30/11 08:13
Uranium 0.02 mg/kg.dry 0.002

Sample ID: LC83-96 Laborat. Control Sample Run: ICPMS2-C_1 1042A 04/30811 06:34

Uranium 106 mngqldry 0.50 106 54.2 153

Sample ID: C1104073-014AMS3 Sample Matrx Spike Run: ICPMS2-C_110429A 04/30/11 10:26

Uranium 404 mglkg-dfy 0.50 75 125 A

Sample ID: C1104073W.014A3SD Sample Mabtx Spike Duplicate Run: iCPMS2-C_1 1042A 04/301110:30

Uranium 411 mgik-dwy 0.50 76 125 1.8 20 A

Method: SWOM
Sample ID: MS-DOSS
Uranium

Sample ID: LCS.-U666
Uranium

Sample ID: C11040735-0I4AUS3

Uranium

Sample ID: C11040736-OI4AMSD

Uranium

Method Blank
0.2 mofkt-dry

Laboratory Control Sample
128 mg/k-dry

Sample Matrix Spike
431 mggdry

Sample Matrix Spite Dupicate
443 m-/kdry

0.002

0.50

0.50

0.50

Run: ICPMS2-C_1 10502A

Run: ICPMS2-C_ 10802A
128 54.2 183

Run: ICPMS2-C_110502A
75 125

Run: ICPMS2-C._ 100M
75 125

Iatch: 290MS
05/03/11 00:52

05/03/11 01:18

05/03/11 01:50
A

06/03/11 01:55
2.7 20 A

Quallfim;
RL -Analyle raporting Wnk.

ND - Not detected at the reporteg Emllt.

A - The anlyte ievel Mwas greater than four time the spike level. In
accordence with the method % recoveiy is not calculaed.
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Helos, W 877472-0711 • Billings, MT 800-735-4489 • Casper, WY 811-235-0515
GiHllet.- WY IU486-7175 • Rapid City, SD 888-172-1225 * College Station, TX I88-IU-2218

Energy Laboratories Inc
Workorder Receipt Checklist

Crow Butte Resources
Login completed Corinne Wagner
by:
Reviewed by: BL200OXencpike

Reviewed 4/25/2011
Date:

C11040735
Date Received: 4/22/2011

Received by: ckw

Carrier Ground
name:

Whipin corUnmfkocler In good conditon?

Custody asie intact an shippig oonlairmfdoaler?

Cud*sto ft a fds inacn swame bodies?

Chnin of custod present?

Cheih of custody signe viwmn eiquishe Nd receivd?

Chein of cuitdy gr WMt svAme idxlst?

Semples in proprconteinebolle?

Sample coredhnWedeitc?

Suffiiert sampl volume for indicated teat

AN samples receied wihhn hodft Oime?

CortstwloTerm a"s temperature

Wate - VOA V46 tw av zuo hemdspK*?

Water- p*l zaccpat"l upon receipt?

Yes0

YesJ

Yes J

Yes 21

Yes 21

Yes El
Yea @1
YM [Z7

Yes2J

N/AT

Yes 5

Yes

NoQ

Nof

NoJ

NoQ

No [3

No 0

No 0

No [

NoQ

NoQ

NoQ

Not Present ]

Not Presert E1

Not Present R1

NoVOA vac subm•ted 1

Not Applcebl [Z

Contacted wOCoimotiw Acton Commenrts:

None



El yLABORARORAIESf;
Chain of Custody and Analytical Request Record

MlU AOfl ENO B fL. -- & 1. i4 ..

Page1 of 2

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: .
Crow Butte Resources, Inc State:Nebraska Yes [] No 0]

Report Mail Address: Contact Name: Phone/Fax: Email; Sampler. (Please Print)
PO Box 169 Wade Beins 308 665 2215 ext 113 Wade_Beins@casmeco Wade Beins

.corn

Invoice Address: Invoice Contact & Phone: Purchase Order. Quote/Bottle Order.
PO Box 169 Terri Anderson 308 665 2215 ext 110 5450

Special Report/Formats - ELI must be notified LwflL ] [L•y1 Contact EU prior to
prior to sample submittal for the following: -:" R foWRcharesand

> scheduling - See
W Instruction Pagop_____

OW E]A2LA -Recpt TepEl DWQAL . 0 C Comments;

rE1 GSA ElEDDIEDT(Electronic Data) rs io ____<___16 _.

El POTW/WWP Fomat_: SL
[] State: _ _ LEVEL IV w LoC5 "
r_ Other M_ NELAC o >1 H cIQF"7yew Y N

SAMPLE IDENTIFICATION Colection j Collection siature
IMATRIX 5 -5 33 N

(Name, Location, Interval. etc.) Date Time
M1454c-Run3-Sample 1 W3W2211 NA S X X

2 M1454oRun3-Sample 2 322/111 NA 8 X XM1454c-Run3-Sample 3 3/2I21 NA S X X

4 M1454c-Run3-Sample 4 3/22/1 NA 8 X X i'

M1454c-Run3-Sample 3 3/22/11 NA S X X

° M1624c-Run3-Sample 1 3 125/1 1  NA S X X

7 M1824c-Run3-Sample 2 3125/11 NA -X X __

a M1624c-Run3-Sample 3 3/25/11 NA 8 x x--,

9 M1624c-Run3-Sample 4 3125/11 NA S x x
10 M1624c-Run3-Sample 1 3/25/11 NA S X X

C u s to d y " " bg p n t: Ua me gi fine : .ece lve d by (pm t•: I line: ;g na zu e:

Record i G*m, my, : Ew 1mw ts Neaca oy P 1•1MW://,,
MUST be
Signed aSmsDpal: Return to Client Y Lab Disposal: myA A, n / e la/1(

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subconwtacted to other ce •fied laboratories In order to complete the analysis requested.
This serves as notice of this possibility. All sub-contract data will be dearly• ated on your analytical report.

Visit our web site at www.eneravlab.com for additional Information, downloadaba fee schedule, forms, and lInks.40 0



MWF Chain of Custody and Analytical Request Record
PLEASE PRINT- Provide as much informat4n as eossile.

Page 2 of 2

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EP/State Compliance:
Crow Butte Resources, Inc State:Nebraska Yes 5 No E]

Report Mail Address: Contact Name: Phone/Fax: Email: Sampler (Please Print)
PO Box 169 Wade Beins 308 665 2215 ext 113 Wade Beins@cameco Wade Beins

.com

Invoice Address: Invoice Contact & Phone: Purchase Order Quote/Bottle Order
PO Box 169 Terd Anderson 308 665 2215 ext 110 5450

Special Report/Formats - ELI must be notified L OX [I R RUSHContact EU prsubmittaloprior to sample submittal for the following: - 0 R USH sample submittalfor charges and Coaf ID(b):
>ot so0 scheduling - See

iW39 tb Instruction Page

[] DW [- A2LA <= U Comments:% W 2 4:0L GSA El EDD/EDT(FelcronicData) 2 •
POTW/WWP Format: W IF '. 9 E S an IY

0jState: _____uLEVELIV 9

0 Other_. []NELAC -2 >, Lu o
_O 0 H cs SIY*0( l a Itact

SAMPLE IDENTIFICATION Collection Collection MATRIX 0t Y N
(Name, Location, Interval, etc.) Date Time Wh

I M1624c-Run4-Sample 2 3/22/11 NA S X X

2 M1624c-Run4-SampleI3 3/22/11 NA S X X

3 M1624c-Run4-Sample 4 3/22/11 NA S X X

4 M1624c-Run4-Sample 5 3/22/11 NA s X X

ba

10

CuSstody na: R U leIL D te:. QMUTbRecord NI "q•uad by pilS: Lie''' I i,=i' •igii/bt l eOiedV~ by (pllnt,; Late, ro: Slgnatu re:

SignedeSa isposal: Returnto Client Yes LabO isosal: •.

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other cerried laboratories in order to complete the analysis requested.
This serves as notice of this possibility. All sub-contract data wiII be cleariy.jo'ated on your analytical report.

Visit our web site at www.eneaqab.com for additional information, downloadable fee schedule, faims, and links.40,0
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Appendix G-2
Mineralogical and Particles Size

Distribution Analyses t,2013)



3PTS
8100 Secura Way * Santa Fe Spdngs, CA 90670

Telephone (562) 347-2500 a Fax (562) 907-3610

October 10, 2013

Wade Beins
Crow Butte Resources, Inc.
PO Box 169
Crawford, NE 69339

Re: PTS File No: 43570
Physical Properties Data
Marsiand Core

Dear Mr. Beins:

Please find enclosed report for Physical Properties analyses conducted upon samples received

from your Marsland Core project. All analyses were performed by applicable ASTM, EPA, or API

methodologies. An electronic version of the report has previously been sent to your attention via

the internet. The samples are currently in storage and will be retained for thirty days past

completion of testing at no charge. Please note that the samples will be disposed of at that time.

You may contact me regarding storage, disposal, or return of the samples.

PTS Laboratories appreciates the opportunity to be of service. If you have any questions or

require additional information, please contact Rachel Spitz at (562) 347-2504.

Sincerely,
PTS Laboratories, Inc.

Michael Mark Brady, P.G.
District Manager

End.



PTS Laboratories

Project Name:
Project Number:

Marsiand Core
N/A

PTS File No: 43570
Client: Crow Butte Resources, Inc.

TEST PROGRAM - 20130829
Core Grain *X-Ray

CORE ID Depth Recovery Size Diffraction
ft. ft. Analysis Proprietary Notes

Plugs: Grab Bulk
Date Received: 20130829 1

M-533C Run 1, Sample 1 63.9-64.9 N/A X X

M-533C Run 1, Sample 2 68.8-69.8 N/A X X

M-533C Run 3, Sample 1 299.0-300.0 N/A X X

M-533C Run 3, Sample 2 306.0-307.0 N/A X X

M-533C Run 5, Sample 1 1052.5-1053.0 N/A X X

M-1635C Run 1, Sample 1 70.0-70.5 N/A X X

M-1635C Run 1, Sample 2 79.5-80.0 N/A X X

M-1635C Run 2, Sample 1 197.0-197.5 N/A X X

M-1635C Run 2, Sample 2 206.5-207.0 N/A X X

M-1635C Run 3, Sample 1 530.0-530.5 N/A X X

M-1635C Run 6, Sample 1 993.0-994.0 N/A X X

M-1912C Run 1, Sample 1 63.0-64.0 NIA X X

M-1912C Run 2, Sample 1 130.7-131.7 N/A X X

M-1912C Run 3, Sample 1 255.0-255.5 NIA X X

M-1912C Run 3, Sample 2 260.4-260.9 NIA X X

M-1912C Run 4, Sample 1 974.5-975.0 N/A X X

M-1912C Run 4, Sample 2 968.7-969.7 NIA X X

M-1956C Run 1, Sample 1 42.0-43.0 N/A X X

M-1956C Run 3, Sample 1 78.0-79.0 NIA X X

M-1956C Run 4, Sample 1 196.5-197.1 N/A X X

M-1956C Run 4, Sample 2 202.0-202.5 N/A X X

M-1956C Run 5, Sample I 425.6-426.2 NIA X X

M-1956C Run 5, Sample 2 431.0-431.6 NIA X X

M-1956C Run 6, Sample I 1011.8-1012.4 NIA X X



S
PTS Laboratories

0

Project Name:
Project Number:

Marsland Core
NIA

PTS File No: 43570
Client: Crow Butte Resources, Inc.

TEST PROGRAM - 20130829
Core Grain *X-Ray

CORE ID Depth Recovery Size Diffraction
ft. ft. Analysis Proprietary Notes

Plugs: Grab Bulk

M-2169C Run 1, Sample 1 110.0-110.5 NIA X X

M-2169C Run 2, Sample 3 156.5-157.2 NIA X X

M-2169C Run 3, Sample 1 355.0-356.0 NIA X X

M-2169C Run 4, Sample 1 470.0-470.5 N/A X X

M-2169C Run 5, Sample 1 608.9-609.5 NIA X X

M-2169C Run 7, Sample 1 1135.5-1136.0 NIA X X

TOTALS: 30 bags 30 30 30

Laboratory Test Program Notes
Contaminant identification-,



PTS Laboratories, Inc. Crow Butte Resources, Inc.

PTS File No: 43570

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME:
PROJECT NO:

Marsiand Core
N/A

i Median Particle Size Distribution, wt. percenti
Mean Grain Size Grain Size ISand Size S I C
Description (1) mm Gravel I Coarse I Medium I Fine Silt I Clay

M-533C Run 1, Sample 1

M-533C Run 1, Sample 2

M-533C Run 3, Sample 1

M-533C Run 3, Sample 2

M-533C Run 5, Sample 1

M-1 635C Run 1, Sample 1

M-1 635C Run 1, Sample 2

M-1635C Run 2, Sample I

M-1635C Run 2, Sample 2

M-1635C Run 3, Sample 1

M-1635C Run 6, Sample 1

M-1912C Run 1, Sample 1

M-1912C Run 2, Sample 1

M-1912C Run 3, Sample 1

63.9-64.9

68.8-69.8

299.0-300.0

306.0-307.0

1052.5-1053.0

70.0-70.5

79.5-80.0

197.0-197.5

206.5-207.0

530.0-530.5

993.0-994.0

63.0-64.0

130.7-131.7

255.0-255.5

Fine sand

Silt

Silt

Silt

Clay

Silt

Silt

Silt

Silt

Silt

Clay

Fine sand

Fine sand

Fine sand

0.238

0.033

0.034

0.051

0.003

0.046

0.063

0.041

0.055

0.040

0.003

0.135

0.087

0.072

0.00 0.00 18.42 71.95 8.22 1.41 9.63

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00 20.53 63.04

0.00 12.97 81.45

0.00 26.00 70.23

0.00 0.00 34.81

0.00 27.88 60.57

0.00 39.61 53.90

0.00 13.73 81.80

0.00 29.24 67.17

2.83 25.96 61.01

0.00 0.00 24.05

3.85 76.54 17.60

7.84 49.02 36.10

4.42 43.67 48.95

16.44

5.57

3.77

65.19

11.55

6.50

4.47

3.59

10.20

75.95

2.01

7.03

2.96

79.47

87.03

74.00

100.00

72.12

60.39

86.27

70.76

71.21

100.00

19.61

43.14

51.91

(1) Based on Mean from Trask Page 1 of 35
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PTS Laboratories, Inc. Crow Butte Resources, Inc.

PTS File No: 43570

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME:
PROJECT NO:

Marsland Core
N/A

Median Particle Size Distribution, wt. percent Silt
Meascrin GanSize Grain Size Sand Size S&

Sample ID Depth, ft. Descripaion 1i mm Gravel Coarse I Medium I Fine SiltI Clay Clay

M-1912C Run 3, Sample 2

M-1912C Run 4, Sample 1

*M-1912C Run 4, Sample 2

*M-1912C Run 4, Sample 2 Rerun

*M-1 91 2C Run 4, Sample 2 Rerun 2

M-1956C Run 1, Sample 1

M-1956C Run 3, Sample 1

M-1 956C Run 4, Sample 1

M-1 956C Run 4, Sample 2

M-1956C Run 5, Sample 1

M-1 956C Run 5, Sample 2

M-1956C Run 6, Sample 1

M-2169C Run 1, Sample 1

M-2169C Run 2, Sample 3

260.4-260.9

974.5-975.0

968.7-969.7

968.7-969.7

968.7-969.7

42.0-43.0

78.0-79.0

196.5-197.1

202.0-202.5

425.6-426.2

431.0-431.6

1011.8-1012.4

110.0-110.5

156.5-157.2

Silt

Clay

Clay

Silt

Medium sand

Fine sand

Silt

Silt

Silt

Silt

Silt

Clay

Silt

Silt

0.062 0.00

0.003 0.00

0.003 0.00

0.004 0.00

0.850 0.00

0.266 0.00

0.054 0.00

0.062 0.00

0.052 0.00

0.029 0.00

0.046 0.00

0.004 0.00

0.037 0.00

0.059 0.00

0.00 0.00 36.63 59.98 3.40 63.37

0.00 0.00 0.00 28.79 71.21 100.00

0.00 0.00 0.00 27.94 72.06 100.00

0.00 0.00 5.35 36.27 58.38 94.65

0.00 74.30 6.83 7.90 10.97 18.87

0.00 16.97 79.36 2.75 0.92 3.67

0.00 1.00 32.36 60.43 6.21 66.64

0.00 2.22 37.09 56.30 4.39 60.69

0.00 0.00 27.65 67.34 5.00 72.35

0.00 0.00 12.54 73.63 13.84 87.46

0.00 3.76 28.81 60.64 6.79 67.43

0.00 0.00 0.00 39.14 60.86 100.00

0.00 0.00 20.58 65.73 13.69 79.42

0.00 0.00 37.21 54.28 8.51 62.79

(1) Based on Mean from Trask Page 2 of 35



PTS Laboratories, Inc. Crow Butte Resources, Inc.

PTS File No: 43570

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME:
PROJECT NO:

Marsland Core
N/A

I Median Particle Size Distribution, wt. ercent I
Mean Grain Size Grain Size Sand Size I

Sample ID Depth, ft. Description (1) mm Gravel I Coarse I Medium I Fine Silt Clay

M-2169C Run 3, Sample 1 355.0-356.0 Silt 0.036 0.00 0.00 0.00 15.97 74.53 9.51

M-2169C Run 4, Sample 1 470.0-470.5 Silt 0.040 0.00 0.00 1.05 24.67 64.33 9.95

M-2169C Run 5, Sample 1 608.9-609.5 Fine sand 0.050 0.00 0.00 13.87 23.80 52.86 9.46

M-2169C Run 7, Sample 1 1135.5-1136.0 Silt 0.004 0.00 0.00 0.00 0.00 45.40 54.60

*Note: Sample M-1912C Run 4, Sample 2 is a heterogenous core consisting of clay with entrained sand. The small amount of sample volume required for

LPSA (-1 gm) can over-represent the lithology depending on sample location and composition. Visual estimation of sand contained is 10-20%. MMB 20131008

.... m
Silt

Clay

84.03

74.28

62.33

100.00

(1) Based on Mean from Trask

S 0
Page 3 of 35
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PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft

43570
M-533C Run 1, Sample 1

63.9-64.9

GNI Sand SiI Slit clay

12

10

2

0

100

i

Particle Size, mm

0

Samle Increment Cumulative
Phi of U.S. Weigt, Weight. Wei9K

meter" Scr.en I No. I eraMs percent prMet
0.250 6.351 -2.67 114 0.00 0.00 0.00
0.1873 4.767 -2.25 4 0.00 0.00 0.00
0.1324 3.304 -1.75 6 0.00 0.00 0.00
0.0787 2.000 .1.00 10 0.00 0.00 0.00
0.014 1.180 -0.25 16 3.4 3.42 3.42
0.0331 0.841 0.25 20 2.47 2.47 5.89
0.0278 0.707 0.50 25 1.42 1.42 7.31
0.0234 0.595 0.75 30 2.07 2.07 9.38
0.0197 0.500 1.00 35 3.50 3.50 12.87
0.0166 0.420 1.25 40 5.55 5.55 18.42
0.0130 0.354 1.50 45 0.39 6.39 24.81
0.0117 0.297 1.75 50 11.20 11.20 36.01
0.0096 0.250 2.00 60 10.90 10.90 46.90
0.0083 0.210 2.25 70 10.80 10.80 57.70
0.0070 0.177 2.50 80 9.65 9.65 67.34
0.0059 0.149 2.75 100 7.85 7.85 75.19
0.0049 0.125 3.00 120 5.92 5.92 81.11
0.0041 0.105 3.25 140 4.21 4.21 85.32
0.0035 0.088 3.50 170 2.94 2.94 88.25
0.0029 0.074 3.75 200 2.12 2.12 90.37
0.0025 0.063 4.00 230 1.60 1.80 91.97
0.0021 0.063 4.25 270 1.23 1.23 93.20

0.00174 0.0442 4.50 325 0.96 0.95 94.15
0.00146 0.0372 4.75 400 0.74 0.74 94.89
0.00123 0.0313 5.00 450 0.58 0.58 95.47
0.000986 0.0250 5.32 500 0.60 0.80 96.07
0.000790 0.0201 5.64 635 0.49 0.49 96.56
0.000615 0.0156 6.00 0.47 0.47 97.03
0.000435 0.0110 6.50 0.56 0.56 97.59
0.000308 0.00781 7.00 0.48 0.48 98.07
0.000197 0.00500 7.65 0.52 0.52 98.59
0.000077 0.00195 9.00 0.80 0.80 99.39
0.000038 0.000977 10.00 0.39 0.39 99.78
0.000019 0.000488 11.00 0.20 0.20 99.98
0.000015 0.000375 11.38 0.02 0.02 100.00
TOTALS 100.00 100.0 100.00

Cumulative weight Percen f ar th
Wei F Pi Partile wa

Value Incies IllImtner.
5 0.07 0.0375 0.952

10 0.79 0.0227 0.577
16 1.14 0.0179 0.453
25 1.50 0.0139 0.353
40 1.64 0.0110 0.279
50 2.07 0.0094 0.238
80 2.31 0.0079 0.202
75 2.74 0.0059 0.149
64 3.17 0.0044 0.111
90 3.71 0.0030 0.077
95 4.80 0.0014 0.03o

Measa• I Tra I I NS a I •=MLk.IWr
meowl. pro 2.07 2.U7 2.07

Medin. in. 0.0094 0.0094 0.0094
Media mm 0.238 0.238 0.238

Mn, phi 1.99 2.16 2.13
M In. 0.0099 0.0088 0.0090

Mean. mm 0.251 0.224 0.229

SOi 1.537 1.016 1.224
Sknesa 0.964 0.083 0.118

0.203 1.327 1.562
Urin Desrp ion Fine rand

ASTM.tUsJ Soft d on Mw ftm TrWk

Description IRetsined IWel~ht

Grovel 4 0.00
Coare Sand 10 0.00
Medium Sand 40 18.42

Fine Sand 200 71.95
SiRt >0.005 mm 8.22
• <C0.005 mm 1.41

Total 100

C 7TS LoM0ra0eI, Inc. Phone: (52) 907-3607 Fax (562) 907-3610

Page 4 of 35



PTS Laboratories, Inc. Particle Size Analysis -ASTM D446M

Client
Project
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-533C Run 1, Sample 2

68.8-69.8

Grv Send SIin Slit Clay
I cra I M e'mdi,,m I fin1A11

12

lo1

I8

2

.100
90

80

70

61

503

.20

.10lO

Dd d

Particle Size, mm

Samp icrement Cumuative Cumuletive Weight Percent eer thin

212Phi of U.. We~igt, WeIgh% Weigh%, ______Phi_ Particleof
Inchen -*on No. 0., ge e ec percett Value In mnI"'er
0M50 8.351 -67 14 0.00 0.00 02 2.82 0.006 0.142
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 3.24 0.0042 0.106
0.1324 3.354 -1.75 6 0.00 0.00 0.00 16 3.56 0.0033 0.085
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.92 0.0026 0.066
0.0468 1.189 -0.25 i6 0.00 0.00 0.00 40 4.48 0.0018 0.045
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 4.93 0.0013 0.033
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.52 0.0009 0.022
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 6.78 0.0004 0009
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 7.70 0.0002 0.005
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 &48 0.0001 0.003
o.o13 o:Q I 1.0 3 00 0.0 o 95 9.22 0.0001 0.002
0.0117 0.297 1.75 50 0.11 0.11 0.11
0.0098 0.250 2.00 60 0.41 0.41 0.52 TM I T I Irl If
0.0083 0.210 2.25 70 0.83 0.83 1.35 ionlen phi 4.93 4.93 4.93
0.0070 0.177 2.50 80 1.24 1.24 2.59 Ien, In. 0.0013 0.0013 0.0013
0.0059 0.149 2.75 100 1.75 1.75 4.34 oln, mm 0.033 0.033 0.033
0.0049 0.125 3.00 120 2.41 2.41 6.75
0.0041 0.105 3.25 140 3.36 3.35 10.10 n, phI 4.73 6.63 5.40
0.0035 0.088 3.50 170 4.59 4.59 14.69 Moon, In. 0.0015 0.0008 0.0009
0.0029 0.074 3.75 200 5.84 5.84 20.53 Moon, mm 0.038 0.020 0.024
0.0025 0.063 4.00 230 6.64 6.64 27.17
0.0021 0.053 4.25 270 6.82 6.82 33.99 Soi 2.697 2.073 2.006

0.00174 0.0442 4.50 325 6.61 6.51 40.49 ena 0.748 0.337 0.338
0.00146 0.0372 4.76 400 5.84 6.84 46.33 0.277 0.543 0.916

0.00123 0.0313 5.00 450 5.09 5.09 51.42 Grain Sin Des SIR
0.000986 0.0250 5.32 500 5.57 5.67 5.99 (MaTM C= *nM n TraT,
0.000790 0.0201 5.64 635 4.80 4.80 61.79 rf j (__ __anMom___ __ __ _

0.000615 0.0156 6.00 4.81 4.61 66.40 Descrlption Relained Weigh,
0.000435 0.0110 6.50 5.64 5.64 72.04 on 0 POGO
0.000308 0.00781 7.00 5.27 5.27 77.31 Gravel 4 0.0
0.000197 0.00500 7.65 6.26 626 83.56 Coarse Sand 10 0.00
0.000077 0.00195 9.00 10.50 10.50 94.06 Medimn Sand 40 0.00
0.000038 0.000977 10.00 4.34 4.34 98.40 Firne Sand 200 20.53
0.000019 0.000468 11.00 1.49 1.49 99.89 SiRt >0.005 mm 63.04
0.000015 0.000375 11.38 0.11 0.11 100.00 < <0.005 mm 1.44

TOTALS 100.00 100.00 100.00 Total 100

0

O PTS Latoraift, Irn Phone: (562) 907-3607 Fax (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-533C Run 3, Sample 1

299.0-300.0

Grv Sand Size Sit layIrv era I medium I fneI I I1t1 Ca

0

12

10

4.-.

2-

0
0~ ~ ~ I I: " d

Particle Size, mm

Sample Increment Cumulative
Opening Phi of US. Weight, Welght, Weight,

In I |Mlle I Screen NO. grams percent percent
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 80 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.03 0.03 0.03
0.0070 0.177 2.50 80 0.23 0.23 0.26
0.0059 0.149 2.75 100 0.75 0.75 1.01
0.0049 0.125 3.00 120 1.43 1.43 2.44
0.0041 0.105 3.25 140 2.30 2.30 4.74
0.0035 0.088 3.50 170 3.43 3.43 8.17
0.0029 0.074 3.75 200 4.80 4.80 12.97
0.0025 0.063 4.00 230 6.25 6.25 19.22
0.0021 0.063 4.25 270 7.61 7.61 28.84

0.00174 0.0442 4.50 325 8.79 8.79 35.63
0.00146 0.0372 4.75 400 9.40 9.40 45.04
0.00123 0.0313 5.00 450 9.40 9.40 54.44

0.0009M6 0.0250 5.32 500 11.00 11.00 65.44
0.000790 0.0201 5.64 635 9.01 9.01 74.46
0.000815 0.0156 6.00 7.36 7.38 81.82
0.000438 0.0110 6.50 6.32 6.32 88.14
0.000308 0.00781 7.00 3.80 3.60 91.74
0.000197 0.00500 7.65 2.68 2.68 94.43
0.000077 0.00195 9.00 3.23 3.23 97.66
0.000038 0.000977 10.00 1.58 1.568 99.24
0.000019 0.000468 11.00 0.70 0.70 99.94
0.000015 0.000375 11.38 0.08 0.08 100.00
TOTALS 100.00 100.00 100.00

i

I I

Cuuatve Weight percent geerthan
IG ph..i 11 ,,13 at"

percent Value Inc~hes IM Ilmeters
5 3.27 0.0D41 0.104

10 3.60 0.0033 0.063
16 3.87 0.0027 0.068
25 4.19 0.0022 0.055
40 4.62 0.0016 0.041
50 4.80 0.0013 0.034
60 5.16 0.0011 0.028
75 5.67 0.0008 0.020
84 8.17 0.0006 0.014
90 6.78 0.0004 0.009
96 7.89 0.0002 0.004

IMosu I Trask I Inmw I Egli=
Mecm", phM 4AIM 4XIS 4.88

Modin, In. 0.0013 0.0013 0.0013
Median, mm 0.034 0.034 0.034

Mean. phi 4.75 5.02 4.98
Mean, in. 0.0015 0.0012 0.0013
Mean. mm 0.037 0.031 0.032

1.668 1.151 1.275
Skowness 0.969 0.121 0.211
Kurtosli 0.239 1.006 1.281
Gran Siz Descrlpion

(ASTM-us Scala) o* W .o., W rWm Tr,,)

100

90

Description RV~idned I Weight
on No # |Oetno

Gravel 4 0.900

Coae Sand 10 0.00
Medlun Sand 40 0.00

Fine Sand 200 12.97
Sift >0.005 mm 81.45

Pl.Y <0.005 mm 5.57

Total 100
a

0 FF3 Laboratodes, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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PITS Laboratories, Inc. Particle Size Analysis - ASTM D4484M

Client:
cleJft,Project :
Project No:

Crow Butte Resources, Inc.
Marsiand Core
N/A

PTS File No: 43570
Sample ID: M-533C Run 3, Sample 2
Depth, ft: 306.0-307.0

Grv ISnd Sze Slit ClayI ar e I os medium I Insn - -4Tal

14

12

10

d8

4

2

0

100

00

so

70

80i

401

20

10

0

Particle Size, mm
Sample IIrement M UaWl

open" Ph of U.S. Weht weell^ Woht,Inche 1110elea Sre IM No.I rems, percent pweMt
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.76 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.168 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0168 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 0.00 0.0 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00
0.0063 0.210 2.25 70 0.02 0.02 0.02
0.0070 0.177 2.50 80 0.32 0.32 0.34
0.0069 0.149 2.75 100 1.46 1.46 1.80
0.0049 0.125 3.00 120 3.09 3.09 4.89
0.0041 0.105 3.25 140 4.89 4.89 9.77
0.0036 0.088 3.50 170 6.99 6.98 16.76
0.0029 0.074 3.75 200 9.25 9.24 25.00

Cunwialed Wegt Peren grdran

value I nE mI
5 3.01 0.0049 0.125
10 3.26 0.0041 0.105
16 3.47 0.0035 0.090
25 3.72 0.0030 0.076
40 4.07 0.0024 0.060
50 4.29 0.0020 0.051
50 4.52 0.0017 0.043
75 5.00 0.0012 0.031
84 5.49 0.0009 0.022
g0 6.08 0.0006 0.015
95 7.17 0.0003 0.007

Memre TmlkI unn IMOk-fTl
Moilfw phif 4.29 42VB 4.Z9

M an•. In. 0.0020 0.0020 0.0020
Medianr mm 0.051 0.051 0.051

Msan, phi 4.22 4.48 4.42
Mean, In. 0.0021 0.0018 0.0018
Mean, mm 0.054 0.045 0.047

Stating 1.556 1.010 1.136
Skyawnss 0.948 0.196 0.290
Kunist 0.248 1.059 1.337
Oraln Size Description SNt

LASTM.USCS Scial Ifm1 d a, 8 d froMl Tek1

0

0.0025 0.053 4.00
0.0021 0.063 4.25

0.00174 0.0442 4.50
0.00146 0.0372 4.75
0.00123 0.0313 5.00

0.000986 0.0250 6.32
0.000790 0.0201 5.64
0.000615 0.0156 6.00
0.000435 0.0110 6.50
0.000308 0.00781 7.00
0.000197 0.00500 7.65

23O
270
325
400
450
500

635

11.00
11.50
10.70
8.92
6.98
6.53
4.48
3.45
3.10
1.98
1.66

10.99
11.49
10.69
8.91
6.97
6.52
4.48
3.45
3.10
1.98
1.98

35M
48.48
59.16
68.08
75.05
81.57
86.05
89.50
92.59
04.57
96.23

on S~iee 0 Pecn

0.000077 0.00198 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

2.08
1.08
0.56
0.06

2.08 98.31
1.08 99.39
0.66 99.96
0.05 100.00

Coame Sand
Medium Sand

Finr Sand
Slit

raaw

4 0.00
10 0.00
40 0.00

200 28.00
>0.005 mm 70.23
<0.005 mM 3.77

TOTALS 100.10 100.00 t00.00 Tot0l 100

C) PTS Lemtiwrtds Inc. Phone: (562) 907-3007 Fax: (562) 007-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client
Project
Project No:

Crow Butte Resources, Inc.
Marsiand Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-533C Run 5, Sample 1

1052.5-1053.0

Grv Sand S Silt Clay

40

35

30

'25

10

5

0

7
.100
.90
.o

-0

70

.405030

20

.10

.0
I,.E II I

S

Particle Size, mm

I j ~Swnple Imncreent Cunwieftiv Cumulatve WegtM Pecen pre=e then
o2=1.j Phi of U.S. wwowt, W60. W01111 WihtInd-e MII-ee Gareen NO. grams percent pecn :lc IValue I~nd-- I.,,.w .

INI . percent Ipercent Pehen Pae lseru~ let
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 6.18 0.OO06 0.014
0.1873 4.767 -2.25 4 0.00 0.00 0.00 10 6.62 0.0004 0.011
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 682 0.0003 0.009
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 7.23 0.0003 0.007
0.0468 1.189 -0.25 1$ 0.00 0.00 0.00 40 7.84 0.0002 0.004
0.0331 0.841 0.25 20 0.00 0.00 0.00 5o 8.22 0.0001 0.003
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.60 0.0001 0.003
0.0234 0.59o 0.75 30 0.00 0.00 0.00 75 9.23 0.0001 0.002
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.67 0.0000 0.001
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.96 0.0000 0.001
0.0139 0.354 1.50 45 0.00 0.00 0.00 95 10.50 0.0000 0.001
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.00 0.00 0.00
0.0070 0.177 2.50 60 0.00 0.00 0.00 Median, In. 0.0001 0.0001 0.0001
0.0059 0.149 2.75 100 0.00 0.00 0.00 Median. mm 0.003 0.003 0.003
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00 Mean, phi 7.91 8.25 8.24
0.0035 0.088 3.50 170 0.00 0.00 0.00 Mean. In. 0.0002 0.0001 0.0001
0.0029 0.074 3.75 200 0.00 0.00 0.00 M , mm 0.004 0.003 0.003
0.0025 0.083 4.00 230 0.00 0.00 0.00
0.0021 0.053 4.25 270 0.00 0.00 0.00 Sortn 1.996 1.424 1.367

0.00174 0.0442 4.50 325 0.00 0.00 0.00 Skewness 0.998 0.016 0.035
0.00146 0.0372 4.75 400 0.00 0.00 0.00 02501 0.518 0.888
0.=0123 0.0313 5.00 460 0.00 0.00 0.00 S Clny

0.000988 0.0250 5.32 500 0.00 0.00 0.00 1 ( S& 5SC e on M Ui *om 1L
0.000790 0.0201 5.64 635 0.09 0.09 0.09
0.000615 0.0156 6.00 2.33 2.33 2.42 DeswIption Reined W
0.000435 0.0110 8.50 7.27 7.27 9.69 on 811m#
0.000308 0.00781 7.00 9.81 9.81 19.50 Gravel4
0.000197 0.00500 7.65 15.30 16.30 34.81 Coarse Sand 10 0.00
0.000077 0.00195 9.00 35.60 35.61 70.41 Medium Sand 40 0.00
0.000038 0.000977 10.00 20.30 20.30 90.72 Fine Send 200 0.00
005019 0.000488 11.00 8.56 8.56 99.28 Sift >0.005 mm 34.81
0.000015 0.000375 11.38 0.72 0.72 100.00 C 40.005 mm 65.19
TOTALS 100.00 100.00 100.00 Total 100

0 PTS Labomrtoes, Inc. Phone: (562) 907-3607 Fox (562) 907-3610

Page 8 of 35



PTSLaboratories, Inc. PartIcle Siz Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Mariland Core
NIA

PTS File No:
Sample ID:
Depth, ft

43570
M-1635C Run 1. Sample 1

70.0-70.5

Grv I Sand Sbe I sit1caI medium I fieI lt clayl
10

9

8

7

'I:'4
3

2

1

0

Particle Size, mm

U.S. Sample Increment Cunmulativ
Ope Phi o u.S. weit, weel We Iht,

Inches I M1 I me Screen No. grams Ipercent percent

0.2500 6.351 -2.7 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0466 1.189 -0.25 16 0.00 0.00 0,00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.60 25 0.00 0.00 0.00
0.0234 0.595 0.76 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 MO00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.QO 0.00 0.00
0.0083 0.210 2.25 70 0.08 0.08 0.08
0.0070 0.177 2.50 80 0.67 0.67 0.75
0.0059 0.149 2.75 100 1.98 1.98 2.73
0.0049 0.125 3.00 120 3.41 3.41 6.14
0.0041 0.105 3.25 140 5.23 5.23 11.37
0.0035 0.088 3.50 170 7.43 7.43 18.80
0.0029 0.074 3.75 200 9.08 9.08 27.88
0.0025 0.063 4.00 230 9.18 9.18 37.06
0.0021 0.053 4.25 270 7.90 7.90 44.97

0.00174 0.0442 4.50 325 6.22 6.22 51.19
0.00146 0.0372 4.75 400 4.87 4.87 56.06
0.00123 0.0313 5.00 450 3.96 3.96 60.02

0.000986 0.0260 5.32 500 4.21 4.21 64.23
0.00079D 0.0201 5.64 635 3.69 3.69 67.92
0.000615 0.0156 6.00 3.96 3.96 71.88
0.000435 0.0110 6.50 5.59 5.59 77.47
0.000308 0.00781 7.00 5.31 5.31 82.78
0.000197 0.00500 7.65 5.67 5.67 88.45
0.000077 0.00195 9.00 7.19 7.19 95.64
0.000038 0.000977 10.00 2.79 2.79 98.43
0.000019 0.000488 11.00 1.43 1.43 99.86
0.000015 0.000375 11.38 0.14 0.14 100.00
TOTALS 100.00 100.00 100.00

100

so
908o

Eol40

Cumlte Weight Percent gredi than
' M I vpll I Iaomme'
percent Valu hshe mater,111

5 2,92 0.0052 0.132
10 3.18 0.0043 0.110
16 3.41 0.0037 0.094
25 3.67 0.0031 0.079
40 4.09 0.0023 0.059
50 4.45 0.0018 0.046
60 5.00 0.0012 0.031
75 6.28 0.0005 0.013
84 7.14 0.0003 0.007
90 7.94 0.0002 0.004
95 8.88 0.0001 0.002

Measur I Trask I Io-W d

Mein. pro 4.40 4.4 4.45
Median, In. 0.0018 0.0018 0.0018
Median. mm 0.046 0.046 0.046

Mewn phN 4.45 5.27 5.00
Ien, in. 0.0018 0.0010 0.0012
mm 0.046 0.026 0.031

oig 2.470 1.887 1.837
ewness 0.696 0.439 0.462

K s 0.310 0.597 0.937
rain Dawpon Sit
1A$TM4J$= fe| &"dMwon from Trka

RMAIMM 
I Eton SWas W0_

rawve
Coarse Sand
Medium S"nd

Fine Sand

Dan

4 U.M
10 0.00
40 0.00

200 27.88
40.005 mm 60.57
<0.005 mm 11.55

TOWa 100
a

OPTS Ltoreiods. InM. Phone: (562) 907-3807 Fax: (562) 907-3610
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PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464M

0 Client:

ProJect
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS Fil No:
Sample ID:
Depth, ft

43570
M-1635C Run 1, Sample 2

79.5-80.0

Grv I Sand S Slit ClayIfl era I medium I Anna I SitI C I

14

12

101

i8

4

2

100

gOD

50

40

20

.10

0U

d

Particle Size, mm

0

Samle I 'Inrenmnt Cumneatva
Opean Phi of U.S. Weig, Weght Weightw

k Tom Screen No. grams percet percem
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.O139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0096 0.250 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.09 0.00 0.09
0.0070 0.177 2.50 80 0.88 0.88 0.97
0.0059 0.149 2.75 100 2.96 296 3.93
0.0049 0.125 3.00 120 5.43 5.43 9.36
0.0041 0.105 3.25 140 8.03 8.03 17.40
0.0035 0.088 3.50 170 10.40 10.41 27.80
0.0029 0.074 3.75 200 11.80 11.81 39.61
0.0025 0.063 4.00 230 11.40 11.41 51.01
0.0021 0.053 4.25 270 9.55 9.55 60.57

0.00174 0.0442 4.50 325 7.16 7.16 67.73
0.00146 0.0372 4.75 400 5.21 6.21 72.94
0.00123 0.0313 6.00 450 3.91 3.91 78.86

0.000966 0.0250 5.32 500 3.62 382 80.68
0.000790 0.0201 6.64 635 2.89 2.89 63.57
0.000615 0.0156 8.00 2-62 2.52 88.09
0.000436 0.0110 6.50 2.77 2.77 88.86
0.000308 0.00781 7.00 2.25 2.25 91.11
0.000197 0.00500 7.65 2.39 2.39 9350
0.0000"7 0.00195 9.00 3.82 3.82 97.33
0.000038 0.000977 10.00 1.80 1.80 99.13
0.000019 0.000468 11.00 0.80 0.80 99.93
0.000016 0.000375 11.38 0.07 0.07 100.00
TOTALS 100.00 100.00 100.00

Ciimulav Wei&ght m Pr etgeate #ha
'Wright Phi Particle uSi
percent Value Inches Mimelers

5 2.80 0.0057 0.144
10 3.02 0.0049 0.123
16 3.21 0.0043 0.108
25 3&43 0.0036 0.093
40 3.76 0.0029 0.074
50 3.98 0.0025 0.063
60 4.24 0.0021 0.053
75 4.88 0.0013 0.034
84 5.70 0.0008 0.019
90 6.75 0.0004 0.009
95 8.18 0.0001 0.003

Ilp=u I Mre I IQ=a I Falk-WO
%0d31n1 pPM 3.96 3,1J 3.96
edian., in. 0.0025 0.0025 0.0025

,edlen. mm 0.063 0.063 0.063

Wean, phi 3.98 4.45 4.30
Ween, In. 0.0025 0.0018 0.0020
Mean, mm 0.063 0.046 0.051

koft 1.682 1.247 1.438
Skewness 0.883 0.382 0.472
(wiols 0.257 1.155 1.521
Sn SW OerSptlon

ii AT SCS Scal on Man ftn Tras

DIClpc Rtlnd welght" " 0"ipw Role"" I ,WOW,
Gravel 4 0.00

Coarse Send 10 0.00
Medium Sand 40 0.00

Fine Sand 200 39.61
Silt >0.005 mm 53.90

Clay <0.005 mm 6.50
TotW 100

i

0 PTS LNboraowills Inc. Phone: (562) 907-3607 Fax (552) 907-3610
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PTS Laboratories, Inc. Partice Sie Ansis - ASTM D444M

Client:
Project:
Project No:

Crow Butte Resouroes, Inc.
Mariland Core
NWA

PT Fie No:
Sample ID:
Depth, ft:

43570
M-1635C Run 2, Sample 1

197.0-197.5

Grv I Sand SO* Sift
I eI s I M.s i eim I fi1ne I 81t FC]y

14

12

je

100

90

60

El

Partide Size, mm

8amifplet Im ent Cumhift

nwie -w NO. gram1s pmn

0.2500 6.361 -2.67 114 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 &.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.A0 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.260 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.00 0.00 0.00
0.0070 0.177 2.50 80 0.11 0.11 0.11
0.0069 0.149 2.75 100 0.66 0.66 0.77
0.0049 0.125 300 120 1.41 1.41 2.18
0.0041 0.105 3.25 140 2.24 2.24 4.42
0.0035 0.088 3.50 170 3.56 3.58 8.00
0.0029 0.074 3.75 200 5.73 5.73 13.73
0.0025 0.063 4.00 230 8.34 8.34 22.07
0.0021 0.053 4.25 270 10.60 10.80 32.67

0.00174 0.0442 4.50 325 12.00 12.00 44.67
0.00146 0.0372 4.75 400 11.70 11.70 56.37

0.00123 0.0313 5.00 450 10.20 10.20 66.57
0.000986 0.0250 5.32 500 10.00 10.00 76.57
0.000790 0.0201 5.64 635 6.66 6.66 83.23

0.000615 0.0156 8.00 4.67 4.67 87.90
0.000435 0.0110 6.50 3.67 3.67 91.57

0.000308 0.00781 7.00 2.16 2.16 93.73
0.000197 0.00500 7.65 1.80 1.80 95.53
0.000077 0.00196 9.00 2.48 2.48 96,01
0.000038 0.000977 10.00 1.30 1.30 99.31
0.000019 0.000488 11.00 0.63 0.63 99.94
0.000015 0.000375 11.36 0.06 0.06 100.00

TOTALS 166.00 1" 16.00

Cunmult, WiewgtPercent s e mlrta

t Volve I! e Imeters
5 3.29 0.0040 0.102
10 3.59 0.0033 0.083
16 3.82 0.0028 0.071
25 4.07 0.0023 0.060
40 4.40 0.0019 0.047
50 4.61 0.0016 0.041
60 4.84 0.0014 0.035
75 5.27 0.0010 0.028
84 5.70 0.0008 0.019
90 6.29 0.0005 0.013
95 7.45 0.0002 0.006

ledlmn phi 4.01 4.61 4.61
Median. in. 0.0016 0.0016 0.0016
Median, mm 0.041 0.041 0.041

Mean. Pw 4.56 4.76 4.71
Mean. In. 0.0017 0.0015 0.0015
Mean. mm 0.043 0.037 0.036

Soehv 1.516 0.941 1.101
Skcmmeas 0.962 0.154 0.259
Kurtosis 0.239 1.214 1.421

"ri e She Sit
(ASTM4JSCS Scale) Mmrnrm Tmalk

Descrption Reined IWelobt
lons o 8e E M .e

Gnl"e 4 0.01)
Coaren send 10 0.00
Medkium Send 40 0.00

Fine Sand 200 13.73
afit >0.006 mm 81.80

Cba <0.005 mm 4,47
Total 100

0
a

0 M Lmxlbfakde, Inc. Phone: (582) 907-3007 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft

43570
M-1635C Run 2, Sample 2

206.5-207.0

Grv I Sand Size SitI~vI cms I medium I line I Sl '~

14

12

10

4

2

0

100

go

so

70

40

20

10

0

Particle Size, mm

0

Sample Increment Cumulatve
openn Phi oW U.S. eWght, Weight, Weight.

Inces i11111-0- -~ No. gram percet percet
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00

0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.354 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.26 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00
0.0063 0.210 2.25 70 0.03 0.03 0.03
0.0070 0.177 2.50 80 0.39 0.39 0.42
0.0059 0.149 2.75 100 1.67 1.67 2.09
0.0049 0.125 3.00 120 3.49 3.49 5.58
0.0041 0.105 3.25 140 5.56 5.56 11.14
0.0035 0.088 3.50 170 7.91 7.91 19.04
0.0029 0.074 3.75 200 10.20 10.20 29.24
0.0026 0.063 4.00 230 11.70 11.70 40.94
0.0021 0.053 4.25 270 11.70 11.70 52.63

0.00174 0.0442 4.50 325 10.40 10.40 63.03
0.00146 0.0372 4.75 400 8.38 8.38 71.41
0.00123 0.0313 5.00 450 6.39 6.39 77.79

0.000986 0.0250 5.32 500 5.85 5.85 83.64
0.000790 0.0201 5.64 635 3.93 3.93 87.57
0.000615 0.0156 6.00 2.97 2.97 90.54
0.000435 0.0110 6.50 2.65 2.65 93.19
0.000308 0.00781 7.00 1.73 1.73 94.92
0.000197 0.00500 7.65 1.49 1.49 96.41
0.000077 0.00195 9.00 1.96 1.96 98.37
0.000038 0.000977 10.00 1.03 1.03 99.40
0.000019 0.000488 11.00 0.55 0.55 99.95
0.000015 0.000375 11.38 0.05 0.05 100.00
TOTALS 100.00 100.00 100.00

Cumlaie Wegh Pecent grete th
Weight Phi Pmt

pret Vaiue r Inches Mfll11knetena
5 2.96 0.0051 0.129
10 3.20 0.0043 0.109
16 3.40 0.0037 0.094
25 3.65 0.0031 0.080
40 3.98 0.0025 0.063
60 4.19 0.0022 0.055
60 4.43 0.0018 0.046
75 4.89 0.0013 0.034
64 5.35 0.0010 0.025
90 5.93 0.0006 0.016
95 7.04 0.0003 0.008

HMisr I TIM I InmW I FolkWwrd

Median, phi 4.19 4.19 4.19
Median. In. 0.0022 0.0022 0.0022
Medlan, mm 0.055 0.055 0.055

Mean, phi 4.14 4.38 4.32
Mean, In. 0.0022 0.0019 0.0020
Mean, mm 0.057 0.048 0.050

Sorin 1.539 0.973 1.104
Skewness 0.950 0.188 0.291
Kutokle 0.249 1.096 1.342

l~an Se Deciton sit
I hISiSCS Spale OmW Moon 5f, Trask)

Description ietehW"

Gnwel4 .0

Cowae Sand 10 0.00
Medium Sand 40 0.00

Fine Sand 200 29.24
Silt >0.005 mm 67.17

Cloy -0.005 mm 3.59
Total 100

0 PTS Laoralories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-1635C Run 3, Sample 1

530.0-530.5

GrvSend Size sitI 1C, IMedum I Tr- I Et c'
7.

a.

5

143
2

.100

60
.8o

70

80i

2 11.40

S30~

.20

10

.0

c'8 r d 4d d

d d
Particle Size, mm

Sample Increment Cumuatve
Opning Phi of U.S. W Iht, Weligt, Weight,

In lurs IM~me.t.. Screen No. grams Percent pere
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4757 -2-25 4 0.00 0.00 0.00
0.1324 3.3e4 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.04o8 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.17 0.17 0.17
0.0278 0.707 0.50 25 0.40 0.40 0.57
0.0234 0.595 0.75 30 0.56 0.56 1.13
0.0197 0.500 1.00 35 0.77 0.77 1.90
0.0166 0.420 1.25 40 0.93 0.93 2.83
0.0139 0.354 1.50 45 0.79 0.79 3.62
0.0117 0.297 1.75 50 1.07 1.07 4.69
0.0098 0.250 2.00 60 1.05 1.05 5.74
0.00683 0.210 2.25 70 1.53 1.53 7.27
0.0070 0.177 2.50 80 2.36 2.36 9,63
0.0059 0.149 2.75 100 3.19 3.19 12.82
0.0049 0.125 3.00 120 3.54 3.54 16.36
0.0041 0.105 3.25 140 3.66 3.66 20.02
0.0035 0.088 3.50 170 4.02 4.02 24.04
0.0029 0.074 3.75 200 4.75 4.75 28.79
0.0025 0.063 4.00 230 5.53 5.53 34.32
0.0021 0,053 4.25 270 5.99 5.99 40.31

0.00174 0.0442 4.50 325 6.12 6.12 46.43
0.00146 0.0372 4.75 400 5.98 5.98 52.41
0.00123 0.0313 5.00. 450 5.68 5.68 58.09
0.000986 0.0250 5.32 500 6.54 6.54 64.63
0.000790 0.0201 5.64 635 5.53 5.53 70.16
0.000615 0.0156 6.00 5.10 5.10 75.26
0.000435 0.0110 6.50 5.70 5.70 80.96
0.000308 0.00781 7.00 4.47 4.47 85.43
0.000197 0.00500 7.65 4.37 4.37 89.80
0.000077 0.00195 9.00 6.15 8.15 95.95
0.000038 0.000977 10.00 2.77 2.77 98.72
0.000019 0.000488 11.00 1.18 1.18 99.90
0.000015 0.000375 11.38 0.10 0.10 100.00
TOTALS 101.00 100.00 100.00

Cumulatve weght Percent gratr a

percent Value Inches IMlflmetern

5 1.82 0.0111 0.282
10 2.53 0.0066 0.173
18 2.97 0.0050 0.127
25 3.55 0.0034 0.085
40 4.24 0.0021 0.053
50 4.65 0.0016 0.040
60 5.09 0.0012 0.029
75 5.98 0.0006 0.016
84 6.84 0.0003 0.009
90 7.69 0.0002 0.005
95 8.79 0.0001 0.002

~~IRA Trsk I wN IFPMWWI
PARIm, phI 4.I5 4`65 4.W5

Woma, in. 0.0016 0.0016 0.0016
n, mm 0.040 0.040 0.040

phi 4.31 4.91 4.82
*In. 0.0020 0.0013 0.0014

mm 0.051 0.033 0.035

2.322 1.933 2.022
as 0.922 0.134 0.161

0.206 0.602 1.174
Drseripes on I sm

L nM-•: $0,i) no n Mom fomn T1)a

Gravel 4 0.v0

Conme Sand 10 0.00
Medium Sand 40 2.63

Firne Sand 200 25.96
Silt >0.005 mm 61.01

<0.005 mm 10.20
Total 100

Fax: (562) 907-36100 Ml'S Labwakiodes, Inc. Phone: (562) 907-3607
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PTSLaboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project
Project No:

Crow Butte Resources, Inc.
Mariand Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-1635C Run 6, Sample 1

993.0-994.0

Grv ISnd Size Slit ClayI I rs I nmediu~m I one

45

40

35

30

J25

.15

10

5

0

/
100

90

80

70

eo
5030

20

10

0

+' ++ tt +0 0+
Particle Size, mm

SSample Increment Cumulatilw
Open n Ph o U.S. Wehi Weight. We

1,f.,m NoM yam I w ercent
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.641 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00
0.0063 0.210 2.25 70 0.00 0.00 0.00
0.0070 0.177 2.50 80 0.00 0.00 0.00
0.0059 0.149 2.76 100 0.00 0.00 0.00
0.0040 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00
0.0035 0.088 3.50 170 0.00 0.00 0.00
0.0029 0.074 3.75 200 0.00 0.00 0.00
0.0025 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 4.25 270 0.00 0.00 0.00

0.00174 0.0442 4.50 325 0.00 0.00 0.00
0.00146 0.0372 4.75 400 0.00 0.00 0.00
0.00123 0.0313 5.00 450 0.00 0.00 0.00

0.000966 0.0250 5.32 500 0.00 0.00 0.00
0.000790 0.0201 5.64 635 0.00 0.00 0.00
0.000615 0.0156 6.00 0.06 0.06 0.06
0.000435 0.0110 6.50 2.68 2.68 2.75
0.000308 0.00781 7.00 6.89 8.89 9.64
0.000197 0.00500 7.65 14.40 14.41 24.05
0.000077 0.00195 9.00 41.60 41.62 65.67
0.000038 0.000977 10.00 23.60 23.61 69.28
0.000019 0.000486 11.00 9.66 9.87 99.15
0.000015 0.000375 11.38 0.85 0.85 100.00
TOTALS 99.90 100.00 I00.00

Cumula e ecet ertW W Phi I CIO. 3120,
cent Value I Inches ll.meere
5 6.66 0.0004 0.010
10 7.02 0.0003 0.08e
16 7.28 0.0003 0.006
25 7.68 0.0002 0.005
40 8.16 0.0001 0.003
50 8.49 0.0001 0.003
60 8.82 0.0001 0.002
75 9.40 0.0001 0.001
64 9.78 0.0000 0.001
90 10.07 0.0000 0.001
95 10.58 0.0000 0.001

WM IAu I TWls I I&=l I Folk-War
Madian. phi 8.49 8.49 5.41

Median, in. 0.0001 0.0001 0.0001
Median. mm 0.003 0.003 0.003

Mean. phi 8.29 6.53 8.52
Mean, in. 0.0001 0.0001 0.0001
Mean. mm 0.003 0.003 0.003

SOing 1.814 1.246 1.216
Semwnes 0.969 0.033 0.050
Kurtosul 0.2W0 0.572 0.934
Grain sliz Dcriplom C*y

t :SI"C, ScaI) (oon MWIfm TrL

Grovel 4 0.00

Coa"se Send 10 0.00
Medium Sand 40 0.00

Firne Sand 200 0.00

Sif >0.005 mm 24.05
Cav <0.005 mm 75.95

TOWa 100
U

40 PTS Uebwatodu. Inc. Phone: (562) 907-3607 FaW: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft

43570
M-1912C Run 1, Sample 1

63.0-64.0

Grv ISand $i Sit Clay

12

10

• 8

2

0

100

90

8o

70

501:1
20

10

0

Particle Size, mm

U.S. Seample Incrment Cumulaltive
Oen Phi of U.S. Weigt, We"ht, Wight.

Mc met-am Screen No. graes percent percent

0.2500 6.351 -2.67 114 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.82 0.82 0.82
0.0331 0.841 0.25 20 0.69 0.69 1.51
0.0278 0.707 0.80 25 0.32 0.32 1.83
0.0234 0.595 0.75 30 0.35 0.35 2.18
0.0197 0.500 1.00 35 0.56 0.56 2.74
0.0166 0.420 1.25 40 1.11 1.11 3.85
0.0139 0.354 1.50 45 1.75 1. 5.61
0.0117 0.297 1.75 50 4.49 4.49 10.11
0.0098 0.250 2.00 60 6.17 6.17 16.28
0.0083 0.210 2.25 70 8.15 8.16 24.44
0.0070 0.177 2.50 80 9.52 9.53 33.96
0.0059 0.149 2.75 100 10.30 10.31 44.27
0.0049 0.125 3.00 120 10.50 10.51 54.77
0.0041 0.105 3.25 140 9.99 10.00 64.77
0.0035 0.088 3.50 170 8.74 8.75 73.52
0.0029 0.074 3.75 200 6.87 6.87 80.39
0.0025 0.063 4.00 230 4.77 4.77 86.16
0.0021 0.053 4.25 270 2.95 2.95 88.11
0.00174 0.0442 4.50 325 1.73 1.73 89.85
0.00146 0.0372 4.75 400 1.11 1.11 90.96
0.00123 0.0313 5.00 450 0.83 0.83 91.79
0.000986 0.0260 5.32 500 0.92 0.92 92.71
0.000790 0.0201 5.64 635 0.88 0.88 93.59
0.000615 0.0156 6.00 0.97 0.97 94.56
0.000435 0.0110 6.50 1.28 1.28 95.84
0.000308 0.00781 7.00 1.09 1.09 96.93
0.000197 0.00500 7.65 1.06 1.06 97.99
0.00007 0.00195 9.00 1.22 1.22 90.21
0.000038 0.000977 10.00 0.49 0.49 99.70
0.000019 0.000488 11.00 0.27 0.27 99.97
0.000015 0.000375 11.38 0.03 0.03 100.00
TOTALS 9".90 100.00 100600

Cuulte We~figt Percemnt gre imrtWO i l I w esi
pwo Vaue IdiesI Mlmneters

5 1.41 0.0148 0.376
10 1.74 0.0118 0.299
16 1.99 0.0099 0.252
25 2.26 0.0082 0.208
40 2.65 0.0063 0.160
50 2.89 0.0053 0.135
80 3.13 0.0045 0.114
76 3.65 0.0034 0.085
84 3.94 0.0025 0.065
90 4.53 0.0017 0.043
96 6.17 0.0005 0.014

No=ur I TrW I Ih=w I Fdl(W~wd

Median, phi 2.89 2.59 2.89
Median, In. 0.0053 0.0053 0.0053
Median, mm 0.135 0.135 0.135

Mean. pN 2.77 2.96 2.94
Moen, In. 0.0058 0.0050 0.0051
Mean. mm 0.147 0.128 0.130

Sorting 1.663 0.975 1.209
Skewness 0.984 0.079 0.230

0.241 1.440 1.513

Grain ShJ Dna m I Fine sand

Descdption Rtined, WeIght

Grawl 4 0.U0
Coarse Sand 10 0.00
Medium Send 40 3.85

Fine Sand 200 76.54
SIR >0.005 mm 17.60

Clay <0.005 mm 2.01
Total 100

0 PTS Laboraowe , In= Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project.
Project No:

Crow Butte Resources, Inc.
Marsiand Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-1912C Run 2, Sample 1

130.7-131.7

Gtv Sand Sin Sit I c ' l

10

9

8

7

ii
'4
I.3

2

1
0

100

90
80

70

60i

505

40
30

Particle Size, mm

Sampe Increment Cumulatie
O=inR Phi of U.S. Weight, Weight. Weight,

m Screen No. grams percent percent

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1,189 -0.25 16 0.74 0.74 0.74
0.0331 0.841 0.25 20 2.75 2.75 3.49
0.0278 0.707 0.50 25 0.96 0.96 4.45
0.0234 0.596 0.75 30 0.89 0.89 5.34
0.0197 0.500 1.00 35 1.17 1.17 6.51
0.0166 0.420 1.25 40 1.33 1.33 7.84
0.0139 0.354 1.50 45 0.95 0.95 5.82
0.0117 0.297 1.76 50 1.10 1.10 9.92
0.0098 0.250 2.00 60 1.17 1.17 11.09
0.0083 0.210 2.25 70 2.13 2.13 13.22
0.0070 0.177 2.50 80 3.87 3.87 17.09
0.0059 0.149 2.75 100 6.15 6.15 23.24
0.0049 0.125 3.00 120 8.06 &.05 31.29
0.0041 0.105 3.25 140 9.01 9.01 40.30
0.0035 0.088 3.50 170 8.83 8.83 49.13
0.0029 0.074 3.75 200 7.73 7.73 56.86
0.0025 0.063 4.00 230 6.16 6.16 63.02
0.0021 0.053 4.25 270 4.63 4.63 87.65

0.00174 0.0442 4.50 325 3.46 3.46 71.11
0.00146 0.0372 4.75 400 2.74 2.74 73.86
0.00123 0.0313 6.00 450 2.34 2.34 76.20

0.000186 0.0250 5.32 500 2.67 2.67 78.87
0.000790 0.0201 5.64 635 2.44 2.44 81.31
0.000615 0.0156 6.00 2.50 2.50 83.81
0.000435 0.0110 6.60 3.19 3.19 87.00
0.000308 0.00781 7.00 2.85 2.85 89.85
0.000197 0.00500 7.65 3.12 3.12 92.97
0.000077 0.00195 9.00 4.56 4.56 97.53
0.000038 0.000977 10.00 1.77 1.77 99.30
0.000019 0.000488 11.00 0.66 0.65 99.95
0.000015 0.000375 11.38 0.05 0.05 100.00
TOTALS 100.00 100.00 100.00

Cumulative Weight Percent greater than
Weight - PhlO Mile
percent value Inches IM neters

5 0.65 0.0250 0.635
10 1.77 0.0116 0.294
16 2.43 0.0073 0.166
25 2.80 0.0056 0.143
40 3.24 0.0042 0.106
50 3.53 0.0034 0.087
60 3.88 0.0027 0.068
75 4,87 0.0013 0.034
84 6.03 0.0006 0.015
90 7.03 0.0003 0.008
95 8.25 0.0001 0.003

PMeaueIA T1 sk1 Inmn I Folk-Wr
Median pro ;153 3.53 3.53

Median. In. 0.0034 0.0034 0.0034
Median. mm 0.087 0.087 0.087

Mean, phi 3.50 4.23 4.00
Mean. In. 0.0035 0.0021 0.0025
Mean. mm 0.089 0.053 0.063

Sorting 2.047 1.800 2.051
Skewness 0.806 0.390 0.317
Kurtosls 0.190 1.109 1.505

Grain Size Descrpton sFine rand
(A P MScale) bm on Mean Irom Tmas

Description RtieIon~ivf III en
Gravel 4 6.0

Coarse Sand 10 0.00
Medkim Sand 40 7.84

Fine Sand 200 49.02
Silt >0.005 mm 36.10
M..y CO.005 mm 7.03

Total 100

0 PTS Labordao, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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PTSLaboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ift:

43570
M-1912C Run 3, Sample 1

255.0-255.5

GSand Sin Slit Clay

10

9

8

7

S3

2

1
0

100
90

80

70

60

CS ~E i~i a d dd d C
Particle Size, mm

U I Sample Increwnet Cumuiave
2=1;1 Phi of U.S. Weght, Weght, Wet ght,

IScreen I No. grams percent PercN
0.2500 6.351 -2.67 114 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0M00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.159 -0.25 10 0.02 0.02 0.02
0.0331 0.841 0.25 20 0.35 0.35 0.37
0.0278 0.707 0.50 25 0.41 0.41 0.78
0.0234 0.595 0.75 30 0.78 0.78 1.56
0,0197 0.500 1.00 35 1.28 1.28 2.84
0.0166 0.420 1.25 40 1.58 1.58 4.42
0.0139 0.354 1.50 45 1.35 1.38 5.80
0.0117 0.297 1.75 50 1.89 1.89 7.69
0.0098 0.250 2.00 60 1.77 1.77 9.46
0.0083 0.210 2.25 70 2.28 2.28 11.74
0.0070 0.177 2.50 80 3.12 3.12 14.86
0.0059 0.149 2.75 100 4.20 4.20 19.06
0.0049 0.125 3.00 120 5.30 5.30 24.36
0.0041 0.105 3.25 140 6.58 6.58 30.94
0.0035 0.088 3.50 170 8.00 8.00 38.94
0.0029 0.074 3.75 200 9.15 9.15 48.09
0.0025 0.063 4.00 230 9.44 9.44 57.53
0.0021 0.053 4.25 270 8.62 8.62 66.15

0.00174 0.0442 4.50 325 7.06 7.06 73.21
0.00146 0.0372 4.75 400 5.39 5.39 78.60
0.00123 0.0313 5.00 450 4.08 4.08 82.68
0.000986 0.0250 5.32 500 3.90 3.90 86.58
0.000790 0.0201 5.64 635 2.85 2.85 89.43
0.000615 0.0156 6.00 2.36 2.36 91.79
0.000435 0.0110 6.50 2.31 2.31 94.10
0.000308 0.00781 7.00 1.58 1.58 95.68
0.000197 0.00500 7.65 1.36 1.36 97.04
0.000077 0.00195 9.00 1.66 1.6 968.70
0.000038 0.000977 10.00 0.82 0.82 99.52
0.000019 0.000488 11.00 0.44 0.44 99.96
0.000015 0.000375 11.36 0.04 0.04 100.00
TOTALS 100.00 100.00 10.00

Cumulative WMe Pe nt pP than,w; ,I Phi I P,,BMM.
permn Value I dIa meters

5 1,35 0.0154 0.391
10 2.06 0.0094 0.240
18 2.57 0.0066 0.169
25 3.02 0.0048 0.123
40 3.53 0.0034 0.087
50 3.80 0.0028 0.072
s0 4,07 0.0023 0.059
75 4.58 0.0016 0.042
84 5.11 0.0011 0.029
90 6.73 0.0007 0.019
95 6.79 0.0004 0.009

I TWs I Innam I FoikWrd

liw-n. ON 3.8O 3A 3.8

nedin, in. 0.0028 0.0028 0.0028
Median, mm 0.072 0.072 0.072

Mean, phi 3.60 3.84 3.83
Mean, In. 0.0032 0.0028 0.0028
kiwi. mm 0.082 0.070 0.071

Sort 1.716 1,270 1,458
Skawnews 0.998 0.030 0.064

KwtosW 0.184 1.138 1.428
10sa l oeIncpli Fne eend

I (ASTM,4JU CS (based an Mam from TillS

Dec4"Rtained I Wihon S1eve 0# 1
Gravel 4 0UM

Coarse Sand 10 0.00
Medium Sand 40 4.42

rne Sand 200 43.67
Sift >0.005 mm 48.95
cv <0.005 mm 2.96

Total 100 SJ
U

0 IT S Laboraories, Inc. Phone. (502) 907-3607 Fax: (562) 907-3610
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PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464M

Client.
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-1912C Run 3, Sample 2

260.4-260.9

Sand SinimGrvu I 11 I Slilt Clay

14

12

10

is°

100

9o

8o

70

405030

20

10

0

Ci d

10

Particle Size, mm

Se n Increment CunhLavJf

Inches No. grams percet percent
0.2w00 6.361 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.76 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.01 0.01 0.01
0.0083 0.210 2.25 70 0.21 0.21 0.22
0.0070 0.177 2.50 80 1.09 1.09 1.31
0.0059 0.149 2.76 100 2.62 2.62 3.93
0.0049 0.125 3.00 120 4.42 4.42 8.36
0.0041 0.105 3.25 140 6.72 6.73 15.08
0.0035 0.088 3.50 170 9.52 9.53 24.61
0.0029 0.074 3.75 200 12.00 12.01 36.63
0.0025 0.063 4.00 230 13.00 13.01 49.64
0.0021 0.053 4.25 270 11.90 11.91 61.55

0.00174 0.0442 4.50 325 9.34 9.35 70.90
0.00146 0.0372 4.75 400 6.58 6.59 77.49
0.00123 0.0313 5.00 450 4.53 4.53 82.02

0.000986 0.0260 5.32 500 4.03 4.03 86.05
0.000790 0.0201 5.64 635 2.87 2.87 88.93
0.000615 0.0158 6.00 2.36 2.36 91.29
0.000435 0.0110 6.50 2.30 2.30 93.59
0.000308 0.00781 7.00 1.59 1.59 95.18
0.000197 0.00500 7.65 1.42 1.42 96.60
0.000077 0.00195 9.00 1.87 1.87 98.48
0,000038 0.000977 10.00 0.95 0.95 99.43
0.000019 0.000488 11.00 0.52 0.52 99.95
0.000015 0.000375 11.38 0.05 0.05 100.00
TOTALS 90.90 100.00 100.00

cumulative Weight Percent greater than
Weight Phi I Parm*t ae
percent Value Inches flhnimeteM

5 2.81 0.0056 0.143
10 3.06 0.0047 0.120
16 3.27 0.0041 0.103
25 3.51 0.0035 0.088
40 3.81 0.0028 0.071
50 4.01 0.0024 0.052
60 4.22 0.0021 0.054
75 4.66 0.0016 0.040
84 5.16 0.0011 0.028
90 5.80 0.0007 0.018
95 6.94 0.0003 0.008

Maurme I Truk I InimB ~l-
Median. phi 4.01 4.01 4.01
Median. In. 0.0024 0.0024 0.0024
Median, mm 0.062 0.0562 0.062

Mean. phi 3.97 4.22 4.15
Mean, In. 0.0025 0.0021 0.0022
Mean, mm 0.064 0.054 0.056

Bodting 1.488 0.942 1.097
Skewness 0.950 0.221 0.321
Kutoele 0.237 1.194 1.476
Grai $be Descrption sit

(ASTM-UScS Scale) on Mean fm Task

Desritin etind WeightDucr~o Ion #Ire EMI

Gravel 4 0.00
Coarse Sand 10 0.00
Medium Sand 40 0.00

Fine Sand 200 36.63
Slit >0.006 mm 59.98

ON "0.005 mm 3.40
Total 100

m
0 PTS Labordaes, Inc. Phone: (582) 907-3=07 Fax: (562) 907-3610
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PTS Laboratories, Inc. Partcle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resource., Inc.
Marsland Core
NIA

PTS File No:
Sample ID:
Depth, ft

43570
M-1912C Run 4, Sample 1

974.5-975.0

Grv I Send Sin Slit Clay

40

35 I/
304

25

I 20

15

100

90

s0

70

805

40

530

20

10

0

10 #

5

0

Particle Size, mm

I I ~ Sample IIncrement ICumniatv
Phi of u.S. we t wWe Weiht

i. r EN SOren N. gram e IGN,,t 13111,
02M0 6.351 -2.67 114 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.13N4 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.641 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.55 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00

Cumulative W= Pecet g .,eae am
Weight Ph I cis Wn
Perint IValue I Inde 111111iv~eller

5 6.40 0.0005 0.012
10 6.72 0.0004 0.009
16 7.06 0.0003 0.008
25 7.47 0.0002 0.006
40 8.05 0.0001 0.004
50 8.42 0.0001 0.003
60 8.78 0.0001 0.002
75 9.40 0.0001 0.001
84 9.79 0.0000 0.001
90 10.13 0.0000 0.001
95 10.61 0.0500 0.001

IMensur I Trask I Inman IFLIAO

o.Ulw 0.554 1.50
0.0117 0.297 1.75
0.0098 0.250 2.00
0.0083 0.210 225
0.0070 0.177 2.50
0.0059 0.149 2.75
0.0049 0.125 3.00
0.0041 0.105 3.25
0.0035 0.068 3.50
0.0029 0.074 3.75

45
50
60
70
8o
100
120
140
170
200

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.0M
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

O.og
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-. r,, Pil
Median. In.
Median, mm

Mean, phi
Mean, in.
Mean, mm

S$"lno
Skewness
Kurtosi

&.4Z 4 a.
0.0001 0.0001 0.0001
0.003 0.003 0.003

8.13 8.43 8.42
0.0001 0.0001 0.0001
0.004 0.003 0.003

1.952 1.370 1.322
0.989 0.004 0.022
0.243 0.535 0.893

0.0025 0.06S 4.00
0.0021 0.053 4.25

0.00174 0.0442 4.50
0.00146 0.0372 4.75
0.00123 0.0313 5.00

0.000986 0.0250 5.32
0.000790 0.0201 5.64
0.000616 0.0156 6.00
0.000436 0.0110 8.50
0.000308 0.00781 7.00
0.000197 0.00500 7.65

230
270
325
400
450
500
635

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
6.93
8.65
14.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
5.93
8.65

14.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
6.15

14.60
28.79

rraln am oescitioon i clYI ARTUAISCS Rembl I ibm on M~m fmi . Tvgmk%

I ona m
0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

37.10 37.09 65.89
22.80 22.80 88.68
10.40 10.40 99.08
0.92 0.92 100.00

lifUai
Coarse Sand
Medium Sand

Flne Send
SiR

4 U.UW
10 0.00
40 0.00

200 0.00
>0.005 mm 28.79
<0.006 mm 71.21

TOTALS 100.00 100106 100.00 Jj Total 160

0 PiS LaSoruo1, Irrnc. Phone: (52) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft.

43570
M-1 912C Run 4, Sample 2

968.7-969.7

Grv Sand SImS Slit Clay

45

40

35

Itt30

'20

15

10

100

go
80

70

60i

40

20

10

00 0

Particle Size, mm

ISample Increment Cumulative
Phi of U.S. Weiht Wei911% Weight.

incerws Iu Scren No. grame Percent percent
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.26 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0096 0.250 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.00 0.00 0.00
0.0070 0.177 2.50 80 0.00 0.00 0.00
0.0059 0.149 2.75 100 0.00 0.00 0.00
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00
0.0035 0.088 3.50 170 0.00 0.00 0.00
0.0029 0.074 3.75 200 0.00 0.00 0.00
0.0025 0.063 4,00 230 0.00 0.00 0.00
0.0021 0.053 4.25 270 0.00 0.00 0.00

0.00174 0.0442 4.50 325 0.00 0.00 0.00
0.00146 0.0372 4.75 400 0.00 0.00 0.00
0.00123 0.0313 5.00 450 0.00 0.00 0.00

0.000986 0.0250 5.32 500 0.00 0.00 0.00
0.000790 0.0201 5.64 635 0.10 0.10 0.10
0.000615 0.0156 8.00 2.33 2.33 2.42
0.000435 0.0110 6.50 5.79 5.79 8.21
0.000308 0.00781 7.00 7.14 7.14 15.35
0.000197 0.00500 7.65 12.60 12.59 27.94
0.000077 0.00196 9.00 39.40 39.38 67.32
0.000038 0.000977 10.00 24.00 23.99 91.30
0.000019 0.000488 11.00 6.14 8.14 99.44
0.000015 0.000375 11.38 0.56 0.56 100.00
TOTALS 100.10 100.00 100.00

cumulative =egh Percent retrthan

Percent Valis ncee, hmet
5 6.22 0.0005 0.013
10 6.63 0.0004 0.010
16 7.03 0.0003 0.008
25 7.49 0.0002 0.006
40 8.06 0.0001 0.004
50 8.40 0.0001 0.003
60 8.75 0.0001 0.002
75 9.32 0.0001 0.002
84 9.70 0.0000 0.001
90 9.95 0.0000 0.001
95 10.45 0.0000 0.001

Meamo I Tw I 4=11n I F21l411wr
Median, phI &.40 8.40 1.40
Median. In. 0.0001 0.0001 0.0001
Median. mm 0.003 0.003 0.003

Mean. phi 8.14 8.36 8.38
Mea, in. 0.0001 0.0001 0.0001
Mean. mm 0.004 0.003 0.003

Borting 1.883 1.331 1.307
Skornwa 0.998 -0.030 .0.030
Kurtolis 0.218 0.590 0.950

Wain Sit Descipfon Cloy
L .TUC Scale) (wn Mw *amT400

De"npow Retidned I WeOgh

Gravel 4 0,00
Coaree Sand 10 0.00
Medlwn Sand 40 0.00

Fine Sand 200 0.00
Soit >0.005 mm 27.94
A.,y <0.005 mm 72.06

Total 1Ig

0 PTS Laborakest, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft

43570
M-1912C Run 4, Sample 2 Rerun

968.7-969.7

Grv I Sand Slag ISitCaI~r c r I nubdium I ---- n-e I si I lay

35

301

26 f

20.

15
I10

5

10

10

70

0
1. d lcI Id I dI

Particle Size, mm

I ~sample IncrementCm E aý * Cum""~v wallht Percent gr=e fthn
1; Pnil of U.. Weght, Weight, Wsight ______ MI___________

I No. gram• percent perce Percent Val"ue I ne i ~mmentis
0.2500 6.351 -2.•7 114 0.00 0.00 0.00 5 3.46 0.0038 0.091
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 5.13 0.0011 0.029
0.1324 3.384 -1.15 6 0.00 0.00 0.00 16 5.77 0.0007 0.018
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 6.60 0.0004 0.010
0.0M46 1.189 .025 16 0.0 0.00 00.00 40 7.55 0.0002 0.006
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.99 0.0002 0.004
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.40 0.0001 0.003
0.0234 0.695 0.75 30 0.00 0.00 0.00 75 9.02 0.0001 0.002
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.50 0.0001 0.001
0.0168 0.420 1.25 40 0.00 0.00 0.00 90 9.82 0.0000 0.001
0.0139 0.354 1.50 45 0.00 0.00 0.00 95 10.27 0.0000 0.001
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.02 0.02 0.02 Mpu I Trak I Inman I Fg-r
0.0083 0.210 2.25 70 0.33 0.33 0.35 We101n1 Wi 7.99 7. 7111
0.0070 0.177 2.50 80 1.18 1.18 1.53 Median, In. 0.0002 0.0002 0.0002
0.0059 0.149 2.75 100 1.48 1.48 3.01 Media. mm 0.004 0.004 0.004
0.0049 0.125 3.00 120 1.03 1.03 4.04
0.0041 0.105 3.25 140 0.63 0.63 4t67 Meen, phi 7.36 7.64 7.75
0.0035 0.088 3.50 170 0.39 0.39 5.06 Mean, In. 0.0002 . 0.0002 0.0002
0.0029 0.074 3.75 200 0.29 0.29 5.35 Mean, mm 0.006 0.005 0.005
0.0025 0.063 4.00 230 0.48 0.48 5.83
0.0021 0.053 4.25 270 0.86 0.86 6.69 So"ng 2.306 1.863 1.983

0.00174 0.0442 4.50 325 0.91 0.91 7.60 Skewness 1.131 -0.189 -0.259
0.00146 0.0372 4.75 400 0.71 0.71 8.31 Mufloeis 0.151 0.827 1.157
0.00123 0.0313 5.00 450 0.86 0.88 9.17 Grain Size Desrpion Si

0.000986 0.0250 5.32 500 2.12 2.12 11.29 Scab onMmnomTmsli
0.000790 0.0201 5.64 635 3.31 3.31 14.60

0.000815 0.0156 6.00 3.78 3.78 18.38 Decr4i•tloin Retained I Weight
0.000435 0.0110 6.50 5.24 5.24 23.62 on e I PWrcOnt
0.000308 0.00781 7.00 6.60 6.60 30.22 Gravel 4 0.00
0.000197 0.00500 7.65 11.40 11.40 41.62 Coame Send 10 0.00
0.000077 0.00196 9.00 33.10 33.10 74.72 Medium Sand 40 0.00
0.000038 0.000977 10.00 18.60 18.60 93.32 Fine Sand 200 5.35
0.000019 0.000488 11.00 6.24 6.24 99.56 SIlt >0.005 mm 36.27
0.000015 0.000375 11.38 0.44 0.44 10000 cl <0.005 mm 58.38
TOTALS 100.10 100.00 100.00 Total 100

C PTS Laboringoes, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-1912C Run 4, Sample 2 Rerun 2

968.7-969.7

Grv Iend SiI Silt Clay

30

25.

20.

iOj15.
10.

5.

0.

100

90

80

70

40

"30

20

10

0
- ci ci C

CSi
ci d C

Particle Size, mm

Sample Increment Cumulative
Openin Phi of U.S. Weiht, Weight, Weight,

Inches IMU rat Sireen No. grams I percent percent
0,2500 6.351 -2.67 114 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0498 1.189 -0.25 16 25.70 25.70 25.70
0.0331 0.841 0.25 20 25.10 25.10 50.81
0.0278 0.707 0.50 25 9.82 9.82 60.63
0.0234 0.595 0.75 30 6.77 6.77 67.40
0.0197 0.500 1.00 35 4.24 4.24 71.64
0.0168 0.420 1.25 40 2.66 2.66 74.30
0.013g 0.354 1.50 45 1.46 1.46 75.75
0.0117 0.297 1.75 50 1.33 1.33 77.09
0.0098 0.250 2.00 60 0.82 0.82 77.91
0.0083 0.210 2.26 70 0.70 0.70 78.61
0.0070 0.177 2.50 80 0.59 0.59 79.20
0.0069 0.149 2.75 100 0.48 0.48 79.68
0.0049 0.125 3.00 120 0.40 0.40 80.08
0.0041 0.105 3.25 140 0.37 0.37 80.45
0.0035 0.088 3.50 170 0.35 0.35 80.80
0.0029 0.074 3.75 200 0.33 0.33 81.13
0.02 0.063 4.00 230 0.31 0.31 81.44
0.0021 0.053 4.25 270 0.30 0.30 61.74

0.00174 0.0442 4.50 325 0.30 0.30 82.04
0.00146 0.0372 4.75 400 0.31 0.31 82.35
0.00123 0.0313 5.00 450 0.33 0.33 82.68

0.000966 0.0250 5.32 500 0.48 0.48 83.16
0.000790 0.0201 5.64 635 0.56 0.56 83.72
0.000615 0.0156 6.00 0.63 0.63 84.35
0.000435 0.0110 6.50 0.94 0.94 85.29
0.000308 0.00781 7.00 1.35 1.36 86.65
0.000197 0.00500 7.65 2.38 2.38 89.03
0.000077 0.00195 9.00 6.53 6.63 95.58
0.000038 0.000977 10.00 3.35 3.35 98.91
0.000019 0.000488 11.00 1.02 1.02 99.93
0.000016 0.000375 11.38 0.07 0.07 100.00
TOTALS 100.00 100.00 10000

Cumulative WeOgh Percent Xeamrthanww Phi I ev st
t value IInches IMila ret

5 -0.56 0.0712 1.808
10 -0.71 0.0643 1.634
16 -0.53 0.0670 1.447
25 -0.27 0.0475 1.206
40 0.03 0.0384 0.976
50 0.23 0.0335 0.850
60 0.48 0.0281 0.715
75 1.37 0.0152 0.387
64 5.80 0.0007 0.018
90 7.85 0.0002 0.004
95 8.88 0.0001 0.002

Me Iasr I Tralsk I I=ml I Fltol. d

Median. phi 0.23 923 0.23
Median. In. 0.0335 0.0335 0.0335
Median. mm 0.860 0.850 .1SO

men, phi 0.33 2.63 1.83
Mean, In. 0.0314 0.0063 0.0110
Mean, mm 0.797 0.161 0.281

Sortin 1.766 3.166 3.056
Skewness 0.803 0.758 0.767
Kwiosle 0.251 0.538 2.433

ain Descripton M75u7n
(AST"=SC Seale fy on Mie um TruuBLi

Description Rtie

Grvel 4 0.00
Coarse Send 10 0.00
Medium Sand 40 74.30

Fine Sand 200 8.83
Slit >0.005 mm 7.90

cloy <0.006 mm 10.97
TOtMl 100

a
0 F Laoreto , Inc. Phone: (502) 907-3607 Fox (562) 907-010

Page 22 of 35



PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464MU

Client:
Projeft
Projec No:

Crow Butte Resources. Inc.
Morsland Core
N/A

PTS Fib No.
Sample ID:
DepthIt:

43570
M-1956C Run 1, Sample I

42.0-43.0

Grv Sand 1Se Silt clayI crsi I Medium I inat

16

14

100

90

so
12 1

10

4

.801
.40
.30O

20

10

0

24

0. od IdI
Particle 8Sze, mm

I I ISenm le Incre ment Cumulaive

OPh of U.S. Weight, Weght. Weight^
1~InchmImUl t Screen No. grams per-M percent
0.2M00 8.361 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0408 1.189 -0.25 16 1.37 1.37 1.37
0.0331 0.841 0.25 20 1.79 1.79 3.1M
0.0278 0.707 0.60 25 1.31 1.31 4.47
0.0234 0.595 0.75 30 2.02 2-02 6.49
0.0197 0.500 1.00 35 3.82 3.82 10.30
0.0166 0.420 1.25 40 6.67 6.67 16.97
0.0139 0.354 1.50 45 .24 8.24 25.20
0.0117 0.297 1.75 50 15.20 15.19 40.40
0.0096 0.250 2.00 60 14.80 14.79 55.19
0.0083 0.210 2.25 70 1&70 13.69 68.88
0.0070 0.177 2.60 80 10.60 10.59 79.47
0.0059 0.149 2.75 100 7.02 7.02 86.49
0.0049 0.125 3.00 120 4.36 4.36 . 90.85
0.0041 0.105 3.25 140 2.69 2.69 93.53
0.0035 0.058 3.50 170 1.72 1.72 96.25
0.0029 0.074 3.75 200 1.08 1.08 96.33
0.0025 0.063 4.00 230 0.62 0.62 96.95
0.0021 0.053 4.25 270 0.34 0.34 97.29

0.00174 0.0442 4.50 325 0.22 0.22 97.51
0.00146 0.0372 4.75 400 0.18 0.18 97.69
0.00123 0.0313 5.00 450 0.15 0.15 97.84

0.000986 0.0250 5.32 500 0.17 0.17 96.01
0.000790 0.0201 5.64 636 0.18 0.18 98.19
0.000615 0.0156 6.00 0.19 0.19 98.38
0.000435 0.0110 6.50 0.23 0.23 96.61
0.000308 0.00781 7.00 0.21 0.21 98.82
0.000197 0.00500 7.65 0.26 0.26 99.08
0.000077 0.00196 9.00 0.47 0.47 99.55
0.000038 0.000977 10.00 0.32 0.32 99.87
0.000019 0.000488 11.00 0.13 0.13 100.00
0.000015 0.000375 11.38 0.00 0.00 100.00
TOTALS 100.10 100.00 140oo

Cumua W Perct greatme "Ma

I Value I .nce INN Wem
5 0.57 0.0266 0.676

10 0.98 0.0200 0.507
16 1.21 0.0170 0.431
25 1.49 0.0140 0.355
40 1.74 0.0118 0.299
60 1.91 0.0105 0.266
60 2.09 0.0093 0.235
75 2.39 0.0075 0.190
84 2.66 0.0062 0.158
90 2.95 0.0051 0.129
96 3.46 0.0038 0.091

1lem I TGEMI ~sa I FMEMOr
ph9iliM Ow .91 1.Il 1.91

I anddm. In. 0.0106 0.0105 0.0105
M.lwn. mm 0.266 0.266 0.266

phi 1.67 1.94 1.93
n. In. 0.0107 0.0103 0.0103
tn. mm 0.273 0.261 0.263

1.306 0.724 0.801
kewnes 0.978 0.035 0.053

0.218 1.001 1.318
Gran Sze ual~n ne aT

O alpin R ndIW

Comne Sand
Medkmn Sand

Fine Sand
slit

4 0.00
10 0.00
40 16.97

200 79.36
40.006 mM 2.75
<'0.005 IwT 0.92 sTotal 100

C FM5 Labori, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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PTSILaboratores, Inc.
is

Particle Size Analysis - ASTM D4464M

Client:
Project
Project No:

Crow Butte Resources. Inc.
Mariland Core
N/A

PTS File No:
Sample ID:
Depth, ft

43570
M-1958C Run 3, Sample 1

78.0-79.0

Grv ISeand SLiI SitClIG ors Il medium I fine I Sit Clayl

10

9

8

7

,4I:
3

2

1

0

ý 100

.90

-80

.70

.60

S30

.20

. 10

0I I 4 d I I ...

0

Particle Size, mm

Sample Increment Cuniagat
Opening Phi of U.. Weight, Weight, Weight,

metersnu Scree pe. gra perct peren
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.01 0.01 0.01
0.0234 0.595 0.75 30 0.14 0.14 0.15
0.0197 0.500 1.00 35 0.39 0.39 0.54
0.0166 0.420 1.25 40 0.46 0.46 1.00
0.0139 0.354 1.50 45 0.27 0.27 127
0.0117 0.297 1.75 50 0.19 0.19 1.46
0.0098 0250 2.00 60 0.25 0.25 1.71
0.0083 0.210 2.25 70 0.78 0.78 2.49
.0.0070 0.177 2.50 80 1.77 1.77 4.26
0.0059 0.149 2.75 100 3.04 3.04 7.30
0.0049 0.125 3.00 120 4.33 4.33 11.63
0.0041 0.105 3.25 140 5.74 5.74 17.37
0.0035 0.088 3.50 170 7.32 7.32 24.69
0.0029 0.074 3.75 200 8.67 8.67 33.36
0.0025 0.063 4.00 230 9.27 9.27 42.63
0.0021 0.053 4.25 270 8.89 8.89 51.52

0.00174 0.0442 4.50 325 7.85 7.85 59.37
0.00146 0.0372 4.75 400 6.58 6.58 65.96
0.00123 0.0313 5.00 450 5.41 5,41 71.36

0.000988 0.0250 5.32 500 6.49 5.49 76.84
0.000790 0.0201 5.64 635 4.19 4.19 81.03
0.000615 0.0156 6.00 3.60 3.60 84.63
0.000435 0.0110 6.50 3.74 3.74 88.37
0.000308 0.00781 7.00 2.78 2.78 91.15
0.000197 0.00500 7.65 2.64 2-64 93.79
0.000077 0.00195 9.00 3.67 3.67 97.46
0.000038 0.000977 10.00 1.71 1.71 99.17
0.000019 0.000488 11.00 0.76 0.76 99.93
0.000015 0,000375 11.36 0.07 0.07 100.00
TOTALS 100.00 100.00 100.00

Cumulative Weight Percent greater than

percen Value INch VMlimeter
5 2.56 0.0067 0.170

10 2.91 0.0053 0.133
16 3.19 0.0043 0.110
25 3.51 0.0035 0.088
40 3.93 0.0026 0.066
50 4.21 0.0021 0.054
60 4.52 0.0017 0.043
75 5.21 0.0011 0.027
84 5.94 0.0006 0.016
90 6.79 0.0004 0.009
95 8.09 0.0001 0.004

NOWum I rs I In=1 I FgV'W•
muedan. phi 4.21 4.21 421
Median, In. 0.0021 0.0021 0.0021
Median, mm 0.054 0.054 0.054

Mean. phi 4.12 4.56 4.44
Mean. In. 0.0023 0.0017 0.0018
Mean. mm 0.057 0.042 0.046

So0lng 1.805 1.373 1.525
Skewness 0.899 0.259 0.332
KulotoI 0.245 1.014 1.330

rain Se Desc s
ASTWU.SCS aa., M .on M =w,.an, Tu.kL

Dewochow Tn
G~ol4 0.00

Coarse Send 10 0.00
Medium Sand 40 1.00

Fine Sand 200 32.38
Silt >0.005mm 60.43

e4- <0.005 nim 6.21

Total o1W
a

C PTS Laboratode, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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PTS Laboratories, Inc. Particl Sie Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsnand Core
WA

PTS File No:
Sample ID:
Depth, it

43570
M-1956C Run 4, Sample 1

196.5-197.1

Gv IY Sand Si Sit ClayG'I asI maliur I fin I 1li 1cl

12

10

a8

2

0

Particle Size, mm

U.. I Sample I Incnmen Cimulati
OpPi o u.s. Pweht, ofWeo W Weh

Ice I 1mnir Saren NO. grams percent Wood
0.500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.384 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0466 1.189 -0.25 16 0.03 0.03 0.03
0.0331 0.841 0.25 20 0.30 0.30 0.33
0.0278 0.707 0.50 25 0.19 0.19 0.52
0.0234 0.596 0.75 30 0.34 0.34 0.88
0.0197 0.500 1.00 35 0.64 0.64 1.50
0.0166 0.420 1.25 40 0.72 0.72 2.22
0.0130 0.354 1.50 45 0.46 0.48 2.70
0.0117 0.297 1.75 50 0.46 0.46 3.16
0.0098 0.250 2.00 60 0.47 0.47 3.63
0.0083 0.210 2.25 70 0.97 0.97 4.60
0.0070 0.177 2.50 80 1.90 1.90 6.50
0.0069 0.149 2.75 100 3.20 3.20 9.70
0.0049 0.125 3.00 120 4.74 4.74 14,44
0.0041 0.105 3.25 140 6.58 6.56 21.02
0.0035 0.058 3.50 170 8.47 8.47 29.50
0.0029 0.074 3.75 200 9.81 9.81 39.31
0.0025 0.063 4.00 230 10.00 10.00 49.31
0.0021 0.053 4.25 270 9.08 9.08 68.40

0.00174 0.0442 4.50 325 7.55 7.55 65.95
0.00146 0.0372 4.75 400 6.03 6.03 71.98
0.00123 0.0313 5.00 450 4.83 4.83 76.81

0.000986 0.0250 5.32 500 4.86 4.86 81.68
0.000700 0.0201 5.64 635 3.68 3.68 85.36
0.000861 0.0156 6.00 3.10 3.10 8846
0.000435 0.0110 6.50 3.08 3.08 91.54
0.000308 0.00781 7.00 2.15 2.15 93.69
0.000197 0.00500 7.65 1.92 1.92 95.61
0.000077 0.00195 9.00 2.50 2.50 96.l1
0.000038 0.000977 10.00 1.22 1.22 99.33
0.000019 0.000468 11.00 0.61 0.61 99.94
0.000015 0.000375 11.38 0.06 0.08 100.00
TOTALS 110.00 100.00 100.00

100

l0

80

7000
10

0

I P I
Val I IcesIN

5 2.30 0.0080 0.203
10 2.77 0.0058 0.147
16 3.06 0.0047 0.120
25 3.37 0.0038 0.097
40 3.77 0.0029 0.073
50 4.02 0.0024 0.062
60 4.30 0.0020 0.051
75 4.91 0.0013 0.033
84 5.52 0.0009 0.022
90 6.25 0.0005 0.013
96 7.44 0.0002 0.006

l~uure I MTa I WM~i I oik•s d

Median phl 4.U7 4,02 4.0

Ian, In. 0.0024 0.0024 0.0024
Ian, mm 0.062 0.062 0.062

enp 3.94 4.29 4.20
Mean, In. 0.0026 0.0020 0.0021
Mean, mm 0.065 0.061 0.0654

1.705 1.231 1.394
Pkw sws 0.922 0.221 0.276
KIrtos 0.237 1.086 1.368

ren S DescripM.on siut

oneSim 0 C
04" 4 0.50

Coaw" Sand 10 0.00
-Medium Send 40 2.22

Fine Sand 200 37.09
Sit >0.005 mm 56.30
M -CO.005 mm 4.39

Totad 100
U

0 ITS M Lalxode. Inc Phone: (562) 907-3807 Foc (582) 907-3610
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PTSLaboratories, Inc. Particle Size Analysis - ASTM D4464M

S Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsiand Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-1 956C Run 4, Sample 2

202.0-202.5
Sand Size Slit SlClayI mImedium I fine =

12

10

a8

2

0

100

90

80

70

60

40

20

10

0

Od id-- CR:I d
d d

Particle Size, mm

0

$ample Increment Cumulative Cumulative Weight Percent greater than
22!= Phi of U.S. Weight. Weight, Weigt _Weight Phi I Partile_ ie

ic114 K e I No. gram percent percent percent Value Inches M1meters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.99 0.0060 0.126
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 3.23 0.0042 0.107
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.43 0.0038 0.092
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.68 0.0031 0.078
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 4.03 0.0024 0.061
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 4.27 0.0020 0.052
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 4.54 0.0017 0.043
0.0234 0.568 0.75 30 0.00 0.00 0.00 75 5.12 0.0011 0.029
0.0197 0.600 1.00 35 0.00 0.00 0.00 84 5.72 0.0007 0.019
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 6.45 0.0005 0.011
0.0139 0.354 1.50 45 0.00 0.00 0.00 95 7.65 0.0002 0.005
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 Mse I TrUk I IBM I Folk.Ward
0.0083 0.210 2.25 70 0.02 0.02 0.02 Median. phil 4.27 4.27 427
0.0070 0.177 2.50 80 0.32 0.32 0.34 Median. In. 0.0020 0.0020 0.0020
0.0059 0.149 2.75 100 1.54 1.54 1.88 Median. mm 0.052 0.052 0.052
0.0049 0.125 3.00 120 3.30 3.30 5.18
0.0041 0.105 3.25 140 5.27 5.27 10.45 Mean, phi 4.23 4.58 4.48
0.0035 0.088 3.50 170 7.51 7.51 17.98 Mean. In. 0.0021 0.0016 0.0018
0.0029 0.074 3.75 200 9.69 9.69 27.65 Mean, mm 0.053 0.042 0.045
0.0025 0.063 4.00 230 10.90 10.90 38.56
0.0021 0.053 4.25 270 10.80 10.80 49.36 So"ing 1.647 1.145 1.279

0.00174 0.0442 4.50 325 9.50 9.50 58.86 Skewness 0.911 0.273 0.362
0.00146 0.0372 4.75 400 7.74 7.74 66.60 Kurtass 0.258 1.036 1.327
0.00123 0.0313 6.00 460 6.13 6.13 72.73 Grain Ske _ Dualp Im sot

0.000986 0.0250 5.32 500 5.99 5.99 78.72 1 (,,TrAscale) cii•, Ia•Mwm TrsT )
0.000790 0.0201 5.64 635 4.42 4.42 83.14
0.0006`15 0.0156 6.00 3.68 3.66 86.80 Description M etnd Weight
0.000435 0.0110 6.50 3.57 3.67 90.37I on Sleve# l t
0.000308 0.00781 7.00 2.46 2.46 92.83 Gravel 4 .00
0.000197 0.00500 7.65 2.16 2.16 96.00 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.84 2.84 97.84 Mediun Sand 40 0.00
0.000038 0.000977 10.00 1.41 1.41 99.25 Fine Sand 200 27.65
0.000019 0.000488 11.00 0.69 0.69 99.94 SIlt >0.005 mm 67.34
0.000015 0.000375 11.38 0.06 0.06 100.00 <0.005 mm 5.00
TOTALS 100.00 100.041 100.00 Total 100

0 1'TS Laboratoris, Inc. Phone: (562) 907-3607 Fac (562) 907-3610
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PT S Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project. Marsland Core Sample ID: M-1956C Run 5, Sample I
Project No: N/A Depth, ft: 425.6-426.2

Grv Sand Size Silt l ay

100

7 80

6 .70

15 6

4i 40
,3 .3 0

2 20

1 10

0 0

• . o c o d do o o o "• N •
6 6 d

Particle Size, mm

SSaple Increm•ent Cuwnuai Cumu ,ve Weight Pert greelter Uan
241;1,Phi of U.S. Weig, Weigt Wegt VFW "' e tim.

Inches i -scr een No. grams perceMt percent percent Value Ines IIme1ters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 3.15 0.0044 0.113
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 3.59 0.0033 0.083
0.1324 38364 -1.76 6 0.00 0.00 0.00 16 3.90 0.0026 0.067
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 4.25 0.0021 0.053
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 4.75 0.0015 0.037
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 5.13 0.0011 0.029
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.57 0.0008 0.021
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 6.52 0.0004 0.011
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 7.40 0.0002 0.006
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 8.27 0.0001 0.003
0.0139 0.354 1.50 45 0.00 0.00 0.00 95 9.12 0.0001 0.002
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.07 0.07 0.07 n.
0.0070 0.177 2.50 80 0.48 0.48 0.55 M in. 0.0011 0.0011 0.0011
0.0059 0.149 2.75 100 1.31 1.31 1.86 IIan. mm 0.029 0.029 0.029
0.0049 0.125 3.00 120 1.85 1.85 3.71
0.0041 0.105 3.25 140 2.13 2.13 5.84 n, phi 4.98 5.65 5.48
0.0035 0.088 3.50 170 2.72 2.72 8.56 , In. 0.0013 0.0008 0.0009
0.0029 0.074 3.75 200 3.98 3.98 '12.54 *mm 0.032 0.020 0.022
0.0025 0.063 4.00 230 5Z.62 5.62 18.15
0.0021 0.053 4.25 270 6.92 6.92 25.07 2.197 1.749 1.779

0.00174 0.0442 4.50 325 7.52 7.52 32.59 0.838 0.300 0.319
0.00146 0.0372 4.75 400 7.38 7.36 39.95 '0.262 0.707 1.077
0.00123 0.0313 5.00 450 6.89 6.89 46.84 a 1n Oesription Slit

0.000988 0.0250 5.32 500 7.90 7.90 54.74 1 (A UScale ood on Mean from Tffl
o.(oo79O 0.0201 5.64 635 6.75 6.75 61.49
0.000615 0.0156 6.00 6.26 6.26 67.75 Descrpl Retned ght
0.000435 0.0110 6.50 7.04 7.04 74.78 o O EOV IP
0.000308 0.00781 7.00 5.65 5.65 80.43 Grove'l
0.000197 0.00500 7.65 5.73 5.73 86.16 Coarse Sand 10 0.00
0.000077 0.00195 9.00 US 8.&3 94.54 Medium Sand 40 0.00
0.000038 0.000977 10.00 3.76 3.76 98.30 Fine Sand 200 12.54
0.000019 0.000488 11.00 1.56 1.56 99.86 Silt >0,005 mm 73.63
0.000015 0.000375 11.38 0.14 0.14 100.00 clay<0.005 mm 13.84
TOTALS 100.00 100.00 100.00 Total 100

S
0 PTS Laboratories, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM 04464M

0 Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsiand Core
N/A

PTS File No:
Sample ID:
Depth, ft

43570
M-1 956C Run 5, Sample 2

431.0-431.6

GrV I Sand Size Sit
I =v I rs medium I fine I Sil ] lay

7

6

5

J3
2

1

0

100

90

80

70

60

030~

d'i da

Particle Size, mm

0

Sample Increment Cumulative
Opening Phi of U.S. Weight, Weight, Weight,

Inches M tM creen No. grems percent percent

0.2500 6.351 -2.67 114 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.30 0.30 0.30
0.0331 0.841 0.25 20 0.96 0.96 1.26
0.0278 0.707 0.50 25 0.36 0.36 1.62
0.0234 0.595 0.75 30 0.50 0.50 2.12
0.0197 0.500 1.00 35 0.75 0.75 2.87
0.0166 0.420 1.25 40 0.89 0.89 376
0.0139 0.354 1.50 45 0.81 0.11 4.57
0.0117 0.297 1.75 50 1.32 1.32 5.89
0.0098 0.250 2.00 60 1.42 1.42 7.31
0.0083 0.210 2.25 70 1.86 1.86 9.17
0.0070 0.177 2.50 80 2.47 2.47 11.64
0.0059 0.149 2.75 100 3.17 3.17 14.81
0.0049 0.125 3.00 120 3.67 3.67 18.48
0.0041 0.105 3.25 140 4.09 4.09 22.57
0.0035 0.088 3.50 170 4.65 4.65 27.22
0.0029 0.074 3.75 200 5.35 5.35 32.57

Weight Phi Pale Sin
percent I Value Inches Milimetet r

Cumulative Wei Percent greater than

5
10
16
25
40
50
60
75
64
90
96

1.58 0.0132 0.334
2.33 0.0078 0.198
2.83 0.0055 0.141
3.38 0.0038 0.096
4.06 0.0024 0.060
4.45 0.0018 0.046
4.87 0.0013 0.034
5.65 0.0008 0.020
6.36 0.0005 0.012
7.06 0.0003 0.007
8.24 0.0001 0.003

MeaureI TaskI ninIMU
fedian, Phi

iWadian. in.
Ooadion, mm

lfsan. phi
ftean, In.
Asan, mm

Sorting
Skewness
Kurlosis

4.45 4.45 4.45
0.0018 0.0018 0.0018
0.046 0.046 0.046

4.11 4.59 4.55
0.0023 0.0016 0.0017
0.058 0.041 0.043

2.194 1.762 1.890
0.956 0.082 0.110
0.199 0.889 1.204

0.0025 0.063
0.0021 0.053

0.00174 0.0442
0.00146 0.0372
0.00123 0.0313

0.000986 0.0250
0.000790 0.0201
0.000615 0.0156
0.000435 0.0110
0.000308 0.00781
0.000197 0.00500

4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65

23w
270
325
400
450
50O
635

5.96
6.34
6.40
6.10
5.62
6.38
5.50
5.15
5.57
4.05
3.55

5.96
6.34
6.40
6.10
5.62
6.38
5.50
5.15
5.57
4.05
3.55

33.05
44.89
51.29
57.39
63.01
69.39
74.89
80.04
85.61
89.66
93.21

Bran iz DecrptonSo
(SMUCn M ' Iun Tr t

Description PA dned I Weight
PerUent

0.000077 0.00195
0.000038 0.000977
0.000019 0.000488
0.000015 0.000375

9.00
10.00
11.00
11.38

4.08
1.76
0.87
0.08

4.0 9.
1.76 99.05
0.87 99.92
0.08 100.00

Gravel
Coarse Sand
Medium Sand

Fine Sand
Sit

Clay

4 0.00
10 0.00
40 3.76

200 28.81
>0.005 mm 60.64
<0.005 mm 6.79

TOTALS 100.00 100.00 100.00 Total 100

I TS Laboratoies, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M SClient:
Project:
Project N4o:

Crow Butte Resources, Inc.
Mamliand Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-1956C Run 6, Sample 1

1011.8-1012.4

Grv sawd Sie Sit Clay

40

35

30

"25

15
10

a

0

/,
100

.90

,80

.70.80
.40

Go01

.20

ý 10

.0

Cdd d
Particle Size, mm

of U. Sample Increment Cumulative
oPhi o us. P Weight, wIelht. weight,

Inches , . No. gramI peret Iwcomt
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 .225 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.704W 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0,00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.0139 o.254 1.50 45 0.00 0.00 0.7;
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.00 0.00 0.00
0.0070 0.177 2.50 80 0.00 0.00 0.00
0.0059 0.149 2.75 100 0.00 0.00 0.00
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00
0.0035 0.088 3.50 170 0.00 0.00 0.00
0.0029 0.074 3.75 200 0.00 0.00 0.00

Cumatv Weight Perment goe"e tUe
Va'=e I Ph c ee•"M I veIs hum I~m •'mser

5 5.90 0.0007 0.017
10 6.28 0.0005 0.013
16 6.66 0.0004 0.010
25 7.09 0.0003 0.007
40 7.68 0.0002 0.005
50 8.05 0.0001 0.004
60 8.42 0.0001 0.003
75 8.98 0.0001 0.002
84 9.49 0.0001 0.001
90 9.83 0.0000 0.001
95 10.31 0.0000 0.001

Mdt.ph'I 8.08 8.05 8.05

n. In. 0.0001 0.0001 0.0001
Mdn mm 0.004 0.004 0.004

M phi 7.76 8.07 8.07
in.in. 0.0002 0.0001 0.0001
mm 0.005 0.004 0.004

oring 1.928 1.415 1.375
1.010 0.016 0.021

Kurtolis 0.228 0.557 0.954

ran se Do - clayI YWrM--u-qs $000.) Meow, an Mom ftmnr,..)

0.0025 0.053
0.0021 0.053

0.00174 0.0442
0.00146 0.0372
0.00123 0.0313
0.000986 0.0250
0.000790 0.0201
0.000615 0.0156
0.000435 0.0110
0.000308 0.00781
0.000197 0.00500

4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65

230
270
325
400
450
500
635

0.00
0.00
0.00
0.00

0.00
0.02
1.49
4.74
6.64
9.83

16.40

u.00
0.00
0.00
0.00
0.00
0.02
1.49
4.74
6.64
9.64
16.41

U.U0
0.00
0.00
0.00
0.00
0.02
1.51
6.25
12.90
22.73
39.14

DOW"M I RetanedIWO

0.000077 0.00195
0.000038 0.000977
0.000019 0.000488
0.000015 0.000375

9.00
10.00
11.00
11.38

36.30 35.32 75.46
17.50 17.51 92.97
6.51 6.51 99.48
0.52 0.52 100.00

Grovel
Coarse Sand
Medium Sand

Fne Sand
SiRt

4 0U.0
10 0.00
40 0.00

200 0.00
>0.006 mm 39.14
<0.005 mm 60.86

TOTALS 80.00 100.00 100.00 Total 100

O PTS Labrabios, Inc. Phone: (562) 907-3607 Fax: (562) 907-3810
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

0 Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsiand Core
NIA

PTS File No:
Sample ID:
Depth, ft:

43570
M.2169C Run 1, Sample 1

110.0-110.5

Grv Sand Size Silt ClayIIGVI crs I medium I fi- n eI

9

8

7

at:

2

1

0

100

90

80

70a

6i

40

30~

20

10

0

~0 C; d~ a a; d C5 S ad C;a~
d CS

Particle Size, mm

U.S. Sample Increment Cumubktve
Opening Phi of U.S. Weight. Weight, Weight.

Inches IMINI 11 Screen No. gram percent Percent
0.2500 6.351 -2.67 114 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0,00
0.1324 3.354 -1.76 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00
0.01'3 0.354 1.50 45 0.00 0.00 0.00
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.06 0.06 0.06
0.0083 0.210 2.25 70 0.32 0.32 0.38
0.0070 0.177 2.50 80 0.85 0.85 1.23
0.0059 0.149 2.75 100 1.60 1.60 2.83
0.0049 0.125 3.00 120 2.43 2.43 5.26
0.0041 0.105 3.25 140 3.54 3.54 8.80
0.0035 0.088 3.50 170 5.07 5.07 13.87
0.0029 0.074 3.75 200 6.71 6.71 20.58

Cumulative Weight Percent e thanWeight X1 1 MENhi
percent Value Inches Millimeters

5 2.97 0.0050 0.127
10 3.31 0.0040 0.101
16 3.58 0.0033 0.084
25 3.89 0,0027 0.067

40 4.38 0.0019 0.048
50 4.74 0.0015 0.037
60 5.22 0.0011 0.027
75 6.34 0.0005 0.012
84 7.35 0.0002 0.006
90 8.26 0.0001 0.003
95 9.16 0.0001 0.002

0.0025 0.063
0.0021 0.053

0.500174 0.0442
0.00146 0.0372
0.00123 0.0313

0.000986 0.0250
0.000790 0.0201
0.000615 0.0156
0.000435 0.0110
0.000308 0.00781
0.000197 0.00500

4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65

230
270
325
400
450
500
636

7.79
7.92
7.37
6.51
5.65
6.07
4.94
4.56
5.32
4.59
5.01

7.79
7.92
7.37
6.51
5.65
6.07
4.94

4.56
5.32

4.59
5.01

28.37
36.29
43.66
50.17
55.82
61.89
68.83
71.39
76.71
81.30
86.31

I Task I Inman
median, phi 4.74 4.74 4.74
Median, In. 0.0015 0.0015 0.0015
Median, mm 0.037 0.037 0.037

Meen, phi 4.65 5.48 5.22
Mean, in. 0.0016 0.0009 0.0011
Mean. mm 0.040 0.023 0.027

Sorting 2.335 1.884 1.880
Skewness 0.773 0.382 0.405
Kurtoels 0.282 0.642 1.038

133rielal bisa Decrpto TSil

Desritption IW lt
t,~~~ ~ on.UC 111WO 0,, Percen=,t,,

0.000077 0.00195 9.00 8.07 8.07 94.38
0.000038 0,000977 10.00 3.87 3.87 98.25
0.000019 0.000488 11.00 1.61 1.61 99.86
0.000015 0.000375 11.38 0.14 0.14 100.00

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt
t'"r

4 0.00
10 0.00
40 0.00

200 20.58
>0.005 mm 65.73
<0.005 mm 13.69

Total 1000TTAL. 110111.00 1160.00 10V.U0
mm

C PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTSLaboratories, Inc. Particle Sine Anal - ASTM D4404M

Client
Projletproject No:

Crow Butte Resources. Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-2169C Run 2, Sample 3

156.5-157.2

Gtrv I Sand SiS SltInt OrsI mad|-m I ins F lacy]
12

10

i8

a
4

.100

80

70

.4j

6030

.20

.10

.0

24

0
4~~~ iii i ii

.~. ~~ id
Particle Size, mm

Sample I Cwntai C Weight Percet We" I=
OpajPhi of U.S. We6g91% Weight. Wegigt, mo Phi I a bws

i"7= i Ua0 iIm m ScM=ewu I No. gruas percent percent percent Value Inches MNIm umte
0.2500 6.361 -2.67 1/4 0.00 0.00 0.00 5 2.63 0.0058 0.140
0.1873 4.757 -225 4 0.00 0.00 0.00 10 3.05 0.0047 0.120
0.1324 3.304 -1.75 6 0.00 0.00 0.00 16 325 0.0041 0.105
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.47 0.0035 0.090
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 3.82 0.0028 0.071
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 4.08 0.0023 0.059
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 4.42 0.0018 0.047
0.0234 0.595 0.76 30 0.00 0.00 0.00 75 5.29 0.0010 0.026
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 6.30 0.0005 0.013
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 7.34 0.0002 0.006
0.013 0.354 1.50 45 0.00 0.00 0.00 95 8.58 0.0001 0.003
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 mom I T k 1 00- 1 FO
0.0063 0.210 2.25 70 0.07 0.07 0.07 Mkln. Ph 4M5 4M 4.05
0.0070 0.177 2.50 80 0.73 0.73 0.80 MedIan, In. 0.0023 0.0023 0.0023
0.0059 0.149 2.75 100 2.55 2.55 3.35 Medfan, mm 0.050 0.059 0.059
0.0049 0.125 3.00 120 4.98 4.98 8.33
0.0041 0.105 3.25 140 7.70 7.70 16.02 Mean, phI 4.11 4.78 4.64
0.0035 0.088 3.50 170 10.10 10.09 26.12 Mean, In. 0.0023 0.0014 0.0017
0.0029 0.074 3.76 200 11.10 11.09 37.21 Mean. mm 0.058 0.037 0.043
0.0025 0.063 4.00 230 10.20 10.19 47.40
0.0021 0.053 4.25 270 8.30 8.29 55.70 Sorting 1.875 1.527 1.634

0.00174 0.0442 4.50 325 6.38 6.38 62.08 Skmwwes 0.812 0.457 0.512
0.00146 0.0372 4.75 400 5.02 5.02 67.09 Kurtosls 0.282 0.883 1.300
0.00123 0.0313 5.00 450 4.11 4.11 71.20 Grain aize Description Sl

0.000966 0.0250 5.32 500 4.26 4.28 75.46 Seon n T
0.000790 0.0201 5.64 635 3.36 3.36 78.81
0.000615 0.0156 6.00 3.06 3.08 81.87 Description Ralned Weight
0.000435 0.0110 6.50 3.52 3.52 85.39 on 81eve# PerCent
0.000308 0.00781 7.00 2.95 2.95 86.34 Gravel 4 0.
0.000197 0.00500 7.65 3.15 3.15 91.49 Coarse Sand 10 0.00
0.000077 0.00195 9.00 5.08 5.08 96.56 Medkin Sand 40 0.00
0.000038 0.000977 10.00 2.41 2.41 96.97 Fine Sand 200 37.21
0.000019 0.000488 11.00 0.95 0.95 99.92 Silt >0.005 mm 54.28
0.000015 0.000375 11.38 0.08 0.08 100.00 ij <0.095 mm 8.51
TOTALS 100.10 100.00 100000 ToMa 100

S
v rcI L a In. Phone (582) 907-3607 F•x (562) 907-3610
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PTSLaboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marslend Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-2169C Run 3, Sample 1

355.0-356.0

Sand Sin i Slit ClayI, M,, medlium I fIn&e

10

9
8

III

7.
a

S.

4.

3,

2,

1,

0.

100

90

80

70

-~j

.20

10

0I. I I I I I II II II II II II I
- fd 0 0 ~- SO

~
d d

Particle Size, mm

0

40

Saff Same Iunrement CUMuatIve Cumrulatie Weight PWeCet •,Mr than

2 9Phi of U.S. W"OKt Weight Iegh ___ ___ __ __Size_

I - Scre I No. Warm I Percent pe n val Inche Ie Imete-e
0.2500 6.361 -2.67 1/4 0.00 0.00 0.00 5 3.20 0.0043 0.109
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 3.50 0.0035 0.088
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.75 0.0029 0.074
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 4.04 0.0024 0.061
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 4.47 0.0018 0.045
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 4.78 0.0014 0.036
0.0275 0.707 0.50 25 0.00 0.00 0.00 60 5.15 0.0011 0.028
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 5.94 0.0006 0.016
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 6.75 0.0004 0.009
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 7.57 0.0002 0.005
0.0138 0.354 1.50 45 0.00 0.00 0.00 95 8.67 0.0001 0.002
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0096 0.250 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.00 0.00 0.00 n.
0.0070 0.177 2.50 80 0.13 0.13 0.13 Median. In. 0.0014 0.0014 0.0014
0.0069 0.149 2.75 100 0.79 0.79 0.92 Medlan, mm 0.038 0.036 0.038
0.0049 0.125 3.00 120 1.80 1.80 2.73
0.0041 0.105 3.25 140 2.90 2.90 5.63 Mean. phi 4.70 5.25 5.09
0.0035 0.088 3.50 170 4.30 4.30 9.93 Mean, In. 0.0015 0.0010 0.0012
0.0029 0.074 3.75 200 6.04 6.04 15.97 Mom, mm 0.039 0.026 0.029
0.0025 0.063 4.00 230 7.67 7.67 23.64
0.0021 0.053 4.25 270 8.62 8.62 32.26 F 1.934 1.500 1.579
0.00174 0.0442 4.50 325 8.74 8.74 41.00 eSkwnees 0.865 0.313 0.367
0.00146 0.0372 4.75 400 8.10 8.10 49.10 0.269 0.824 1.178
0.00123 0.0313 5.00 450 7.16 7.16 56.26 M S Descriplion St

0.000966 0.0250 5.32 500 7.76 7.75 64.01 1 WTuUsSle) bad o Mw kom Tro)
0.000790 0.0201 5.84 636 6.28 6.28 70.29
0.000615 0.0156 6.00 5.59 5.59 75.88 De6rpton I Mned I W
0.00435 0.0110 6.50 5.90 5.90 81.78 an SieveS I eent
0.000308 0.00781 7.00 4.43 4.43 86.21 Gravel 4 0.00
0.000197 0.00500 7.66 4.28 4.28 90.49 Coarse Sand 10 0.00
0.000077 0.001965 9.00 6.97 5.97 96.46 Medium Sand 40 0.00
0.000038 0.000977 10.00 2.52 2.52 98.96 Fine Sand 200 15.97
0.000019 0.000488 11.00 0.94 0.94 99.92 Slit >0.005 mm 74.53
0.000015 0.000375 11.38 0.08 0.08 100.00 y<0.005 mm 9.51
TOTAL$ 100.00 100.00 100.00 Total 100

0 P" Labwdxfn, Inc. Phone: (562) 907-3607 Fax (562) 07-3610
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PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsiland Core
N/A

PTS File No:
Sample ID:
Depth, ft:

43570
M-2169C Run 4. Sample 1

470.0-470.5

G'I Sand SiSilt Clay

100

9O

80

70

60

40

20

10

0

C;d ci

Particle Size, mm

Sample Increment Cumulative
=13 Phi of U.S. Weight, Weight, Weight%

Inches IMllimetersScreen No. grams percent pereemnt
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.05 0.05 0.05
0.0278 0.707 0.50 25 0.15 0.15 0.20
0.0234 0.595 0.75 30 0.28 0.28 0.48
0.0197 0.500 1.00 35 0.33 0.33 0.81
0.0166 0.420 1.25 40 0.24 0.24 1.05
0.0139 0.354 1.50 45 0.18 0.18 1.23
0.0117 0.297 1.75 50 0.40 0.40 1.63
0.0098 0.250 2.00 60 0.69 0.69 2.32
0.0083 0.210 2.25 70 1.21 1.21 3.53
0.0070 0.177 2.50 80 1.91 1.91 5.44
0.0059 0.149 2.75 100 2.69 2.69 8.13
0,0049 0.125 3.00 120 3.29 3.29 11.42
0.0041 0.105 3.25 140 3.88 3.88 15.30
0.0035 0.088 3.50 170 4.70 4.70 20.00
0.0029 0.074 3.75 200 5.72 5.72 25.72
0.0025 0.063 4.00 230 6.60 6.60 32.32
0.0021 0.053 4.25 270 7.00 7.00 39.32

0.00174 0.0442 4.50 325 6.92 6.92 46.24
0.00146 0.0372 4.75 400 6.41 6.41 52.65

0.00123 0.0313 5.00 450 5.75 5.75 58.40
0.000986 0.0250 5.32 500 6.37 6.37 64.77
0.000790 0.0201 5.64 635 5.34 5.34 70.11

0.000615 0.0156 6.00 4.99 4.99 75.10
0.000435 0.0110 6.50 5.73 5.73 80.83
0.000308 0.00781 7.00 4.62 4.62 85.45
0.000197 0.00500 7.65 4.60 4.60 90.05
0.000077 0.00195 9.00 .31 6.31 96.36
0.000038 0.000977 10.00 2.56 2.56 98.92
0.000019 0.000488 11.00 1.00 1.00 99.92
0.000015 0.000375 11.38 0.08 0.08 100.00

TOTALS 116000 19.00 100.00

Cumulative Wafw =ecn thanWe•igh Phi I PartcleSiz
perm I Valei I In'es IMOhnUM

5 2.44 0.0072 0.184
10 2.89 0.0053 0.135
16 3.29 0.0040 0.102
25 3.72 0.0030 0,076
40 4.27 0.0020 0.052
50 4.65 0.0016 0.040
60 5.08 0.0012 0.030
75 5.99 0.0006 0.016
84 6.84 0.0003 0.009
90 7.64 0.0002 0.005
95 8.71 0.0001 0.002

I Trask I Ino I Folk-Ward
Mewan. phi 4.68 4.00 4.85
Median, In. 0.0016 0.0016 0.0016
Median, mm 0.040 0.040 0.040

Mean. phi 4.45 5,07 4.93
Mean, In. 0.0018 0.0012 0.0013
Mean. mm 0.046 0.030 0.033

SortIng 2.200 1.778 1.838
Skewness 0.865 0.235 0.266
Kurtous 0.232 0.762 1.129

Scale Iz sam StI

|"m o I Retained I WeightIan SIB"#1 PErno
Gfmve 4 0.00

Coarse Sand 10 0.00
Medium Sand 40 1.05

Fine Sand 200 24.67

Silt >0.005 mm 64.33
Clay <0.005 mm 9.95

TOtWl 1t0
[

a0 PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratores, Inc. Particle Size Analysis - ASTM D4464M

S

S

Client
Project-
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS File No:
Sample ID:
Depth, ft

43570
M-2169C Run 5, Sample 1

608.9-609.5

Grv S aend Size SI Scl

7 100

90

so

70 I
60~

50140
20

10

0

C S 0 , , d o o; o d d c i C S
P l Se m

Particle Size, mm

I Sample Increment Cumulative
Opening PhI of U.S. Weight, Weight. Weight,

Inch Screen No. grams Ipercent percent
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00
0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.0468 1.189 -0.25 16 1.72 1.72 1.72
0.0331 0.841 0.25 20 4.90 4.90 6.62
0.0278 0.707 0.50 25 1.67 1.67 8.29
0.0234 0.595 0.75 30 1.86 1.86 10.15
0.0197 0.500 1.00 35 1.99 1.99 12.14
0.0166 0.420 1.25 40 1.73 1.73 13.87
0.0130 0.354 1.50 45 1.32 1.32 15.19
0.0117 0.297 1.75 50 1.94 1.94 17.13
0.0098 0.250 2.00 60 1.71 1.71 18.84
0.0083 0.210 2.25 70 1.60 1.60 20.44
0.0070 0.177 2.50 80 1.70 1.70 22.14
0.0059 0.149 2.75 100 2.19 2.19 24.33
0.0049 0.125 3.00 120 2.70 2.70 27.03
0.0041 0.105 3.25 140 3.05 3.05 30.08
0.0035 0.088 3.50 170 3.46 3.48 33.54
0.0029 0.074 3.75 200 4.13 4,13 37.67
0.0025 0.063 4.00 230 4.92 4.92 42.59
0.0021 0.053 4.25 270 5.52 5,62 48.11
0.00174 0.0442 4.50 325 5.73 5.73 53.84
0.00146 0.0372 4.75 400 5.41 5.41 59.25
0.00123 0.0313 5.00 450 4.83 4.83 64.08

0.000988 0.0250 5.32 500 5.28 5.28 69.36
0.000790 0.0201 5.64 635 4.42 4.42 73.78
0.000615 0.0156 6.00 4.14 4.14 77.92
0.000435 0.0110 6.50 4.75 4.75 82.67
0.000308 0.00781 7.00 3.88 3.88 86.56
0.000197 0.00500 7.65 3.98 3.98 90.54
0.000077 0.00195 9.00 5.84 5.84 96.38
0.000038 0.000977 10.00 2.54 2.54 98.92
0.000019 0.000488 11.00 1.00 1.00 99.92
0.000015 0.000375 11.38 0.08 0.08 100.00
TOTALS 100.00 100.00 100.00

cumulative Weight Pecntge=e than
-=;WT PhiParticle Szes

percent Value In Millimeters
5 0.08 0.0371 0.943

10 0.73 0.0237 0.603
16 1.60 0.0129 0.329
25 2.81 0.0056 0.142
40 3.87 0.0027 0.068
50 4.33 0.0020 0,050
60 4.79 0.0014 0.036
75 5.75 0.0007 0.019
84 6.67 0.0004 0.010
90 7.56 0.0002 0.005
95 8.68 0.0001 0.002

Manure I Trask I Inman I|FOU=-a
vledl"n, phi 4.33 4.33 4.33

Median, In. 0.0020 0.0020 0.0020
Median, mm 0.050 0.050 0.050

Mean. pN 3.63 4.14 4.20
Mean, in. 0.0032 0.0022 0.0021
Mean. mm 0.081 0.057 0.054

Sorting 2.764 2.533 2.589
Skewness 1.038 -0.077 -0.033
Kwrtoule 0.104 0.697 1.201
Grai Size Deelplon Fine sand

(ATMUCS Sules Meen tMan Tmsk

Description I Rtied I Wd qM~

Gravel 4 0.01
Coarse Send 10 0.00
Medium Send 40 13.87

Fine Sand 200 23.80
SiRt >0.005 mm 52.86

clay <0.005 mm 9.46
Total 100

0 PTS Labloradies, Inm Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M Sci~ent-
Proet:
Project No:

Crow Butte Resources, Inc.
Marsland Core
N/A

PTS Fib No:
Sample ID:
Depth, It:

43570
M-2169C Run 7, Sample 1

1135.5-1136.0

Grv I S d inIt SClay

44.,

35

30

10

5

0

100

90

80

70

840411
20
10

0
C.~ ~~ ~ .. . . .. . r

d~~~ d I51
Particle Size, mm

sample Increment Cumuiet22,°Md . ph of U.S. wO1111 w4,120% wOO .
In a Iusren N. watwm PWalg We"L0.2500 6.351 -2.6 1/4 0500 0.00 0.00

0.1873 4.757 -2.25 4 0.00 0.00 0.00
0.1324 3.364 -1.75 6 0.00 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00 0.00
0.048 1.189 -0.25 16 0.00 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 0.00
0.0278 0.707 0.50 25 0.00 0.00 0.00
0.0234 0.595 0.75 30 0.00 0.00 0.00
0.0197 0.500 1.00 35 0.00 0.00 0.00
0.0166 0.420 1.25 40 0.00 0.00 0.00

.0`1139 0.354 1.50 45 0.00 0.00 0.00
0.0117 0297 1.75 50 0.00 0.00 0.00
0.0096 0.250 2.00 60 0.00 0.00 0.00
0.0083 0.210 2.25 70 0.00 0.00 0.00
0.0070 0.177 2.50 80 0.00 0.00 0.00
0.0059 0.149 2.75 100 0.00 0.00 0.00
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00
0.0035 0.088 3.50 170 0.00 0.00 0.00
0.0029 0.074 3.75 200 0.00 0.00 0.00
0.0025 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 4.25 270 0.00 0.00 0.00

0.00174 0.0442 4.50 325 0.00 0.00 0.00
0.00146 0.0372 4.75 400 0.00 0.00 0.00
0.00123 0.0313 5.00 450 0.00 0.00 0.00

0.000986 0.0250 5.32 500 0.02 0.02 0.02
0.000790 0.0201 5.64 635 1.86 1.86 1.88
0.000615 0.0156 6.00 6.16 6.16 8.05
0.000435 0.0110 6.50 8.34 8.34 16.39
0.000308 0.00781 7.00 11.30 11.30 27.69
0.000197 0.00600 7.65 17.70 17.70 45.40
0.000077 0.00195 9.00 35.10 35.11 80.50
0.000038 0.000977 10.00 14.40 14.40 94.91
0.000019 0.000488 11.00 4.73 4.73 99.64
0.000015 0.000375 11.38 0.36 0.36 100.00
TOTAL$ 109.00 109.00 10900

Cumultv WewPOht =ecn getthanw, t ! I
Value -aim

5 5.82 0.0007 0.018
10 6.12 0.0006 0.014
16 6.48 0.0004 0.011
25 6.68 0.0003 0.008
40 7.45 0.0002 0.006
50 7.82 0.0002 0.004
60 8.21 0.0001 0.003
75 8.79 0.0001 0.002
84 9.24 0.0001 0.002
90 9.66 0.0000 0.001
95 10.02 0.0000 0.001

EMeUr I ]AsJ I In. n I FLA =in

Mo"Im, pr 7.82 7.12 7.82
Median, In. 0.0002 0.0002 0.0002
Mein, mm 0.004 0.004 0.004

Mew. phi 7.54 7.86 7.85
MeaIn. 0.0002 0.0002 0.0002
Mean, mm 0.006 0.004 0.004

Sori0ng 1.936 1.383 1.327
Skewness 0.992 0.027 0.037
Ku11osls 0.236 0.618 0.902

on Si
ATUsCScab) Owan Maen from Tw

GR~e" 4 0.00

Coarse Sand 10 0.00
Medium Sand 40 0.00

Fine Send 200 0.00
SIt >0.005 mm 45.40
Mlay<0.006 mm 54.60

Total 100

E
SFI'TS Labmbt Inc. Phone: (562) 907-3807 Faix (562) 907-3510
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Final Test Report

Cliet:

Project
PO#:

PTS Laboratories, Inc.

Marsland Core / PTS# 43570

13-349

MI#: 13383

Sample Type: Conventional Core

Date: 10.03.13

Rachel Spitz

PTS Laboratories, Ic.

8100 Secura Way

Santa Fe Spkn, CA 90670

562.347.2600

Marsiand Core I PTS# 43570/PO# 13-349

XRD (B&C) (xY)

10.03.13

Tkmothy B. Murphy

MI Lit) Supervisot

Mk*IMInc. 3321 East 27th Sirest Tu.ao m 74114 T918.744.8284 F918.743.7480 w ww xv-inr.cm



S
CONDITIONS AND O ULIFIC,4TIN

Mineralogy, Inc will endeavor to provide accurate and reliable laboratory measurements of the

samples provided by the client. The results of any x-ray diffraction, petrographic or core analysis test

are necessarily influenced by the condition and selection of the samples to be analyzed. It should be

recognized that geological samples are commonly heterogeneous and lack uniform properties.

Mineralogical, geochemical and/or petrographic data obtained for a specific sample provides

compositional data pertinent to that specific sampling location. Such "site-specific data" may fail to

provide adequate characterization of the range of compositional variability possible within a given

project area, thus the "projection" of these laboratory findings and values to adjoining, "untested"

areas of the formation or project area is inherently risky, and exceeds the scope of the laboratory work

request. Hence, Mineralogy, Inc. shall not assume any liability risk or responsibility for any loss or

potential failure associated with the application of "site or sample-specific laboratory data" to
"untested" areas of theformation or project area. Unless otherwise directed, the samples selected for

analysis will be chosen to reflect a visually representative portion of the bulk sample submitted for

analysis. Where provided, the interpretation of x-ray diffraction, petrographic or core analysis results

constitutes the best geological judgment of Mineralogy, Inc., and is subject to the sampling limitations

described above, and the detection limits inherent to semi-quantitative and/or qualitative mineralogical

and microscopic analysis. Mineralogy, Inc. assumes no responsibility nor offers any guarantee of the

productivity, suitability or performance of any oil or gas well, hydrocarbon recovery process, dimension

stone, and/or ore material based upon the data or conclusions presented in this report.
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TABLE I-1
X-RAY DIFFRACTION ANALYSIS

0

inR*LO.Y.

Client: PTS Laboratories, Inc.
Project ID: Morland Core I PTS# 43570/ PO# 13-349

MI#: 13383
Sample Type: Conventolnal Core

I X.,Ray DMffratm~ia IRaaal 1
I ----. ----. -- I

Sampl ID-73.uiS -3CRn.2 M53,uI1 M53.uI2 M53.u5S

La 10 13830 13830 138 3133-41330

Miea CosiunsCeia omuaRltv bnac %

Pleglicihm Feftpar
K-Feidqp - Mbvciln

Sk~wdte

Haft

Fk,

Augfte

Clato"Ite

Kao&fts

WeM&Jm IMWS--C

(NaDsb2f73%2@)

C003

N80

CaS0. 2Hz0

ftaKC4(8A%50? 2OHgO
A69WW~a(H).

8M9jsAjAOwPHjs

KaiAizSlA~j4O(0I4)2 2HaO

27

7

tic

12

5

4

1

U

11

2

6

'w

6

4

1

tic

trc

I

tM

tic

tic

tic
tre

3

100

10%

1

1

tic

tic

5

1

2

41
7

30

30

100

10%

a

82

100

10%

63

100

33

is

100

10%

33 21 Ek ST k UTH STREET 'T ULS A, ýDK<LAHQ II ~4114'918 /4 4 828A (0) ' 9 8 T 43 7 4 B (F)' %__



P1,

TABLE 1-2
X-RAY DIFFRACTION ANALYSIS

Client: PTS Laboratoies, Inc.
Project ID: Marsland Core / PTS# 43570/ PO# 13-349

MW: 13383
Sample Type: Conventional Core

I X-Ray 1011111agaion Resilft I
Sapl ID-13C ~ lS -65.u lS -65,u 2S -65.uI 2 M13CRn s

La ID 13B30 138-7133I 13830 13631

Miea onttet Ce i al Fomlea iveAunac

PFglome Feddspr

K-FOesp - Mracine

Cal4cte

Feroan Dolornte

Sklefte

Hafte

Fluorsp•ft

Augle
Hornbende

Gypsum

Goethlie

Kbnoptiolfte

Chkote

Note/Mica

M o-Wflr Mkanmf

M.oU0Smuc

414C A I

KAMNb

CsF(P04)a

Pa.86A%04. 201O

ftWA**0Ii

KAW.&A0t*1l-

Vw~lA)40,0f~k 2H,0O

W-15%

9

3

50

13

3

46

3

1

i11

3

1

9

9

2
15
is:

I
1 1

a

16

5

17

1

1

6

84

100

ft

3

34

26

160

67

100r 0 T,, L 100

5%

100

10%

3321 EAST 27TH STREET * TILSA OKLAHOIMA 74114 " 918 744 8284 (0) 1 P18 743 7460 (F) * V N ,, r, C, ,,

S E



TABLE 1-3
X-RAY DIFFRACTION ANALYSIS

Client: PTS Laboratories, Inc. MW: 13383
Profte ID: Marmland Core / PTS 43570 /PO# 13-349 Sample Type: Conventional Core

X-Ray Diliron oft
SapeID -65.u6S M12CRn .SlM11~j~S M-92.Rn3S -92.u

QwtU S102 21 50 4017 18

Plegloclaes Feklinper Q*%Cfao4AW~jsi u04 5 22 27 17 14

K-Fekleper- Mboolne K403%aO 2 9 7 5 5

Calcite C11100 9

Ferroen Dolomite C9A(Mgw.Feaju)C0* ~ 1 1

91ddte F9100a

Pyrte FeSs

Fluorapafti Cas!F(P)s tyc

Augite Ca(eMAJWla0

Homnlende CftMg.e5A .OHh 1

GYPSUMn CaSO4. 2HaO

GoeUtif a~hae-I9OH-

CAlnoptiloifte O*KCe*sPAAI n -20*4%0

Kwhnfte A12%0g(O*4ý

Chloite (MgAWs(5l 1001illt~ 5 tic

lftMll a l(AMWia)lie(O1-1 4 trc 1 1 1

Montrailorlote PhkMaJ^MgkS10j9*~.x12

MIbed4.Aywrd lSmca KawA6(SAI)24o0iaeH .21-It 42 5 7 27 20

Amopom20 12 18 32 34

100 100 100 100 100

+1-5% 20% 2D% 20% 20% 2096

,3321 EAST 27TH S';REET 'TULSA. OKL4HOIA1. 74114 - r16 7-44 9284 (0) - 18 14'? 7460 (F)



Ic.,.
TABLE 1-4

X-RAY DIFFRACTION ANALYSIS

Olent PM3 LdxaborAole Imc
Pfoct ID: Marslen Core / PTS# 43570 / P09 13-349

MI. 13383

Senmle Type: Conventional Corn

I MRa irlteeio I ehtiMw I I
Sample ID M 1912C.Run 4.$1 M 1912C.Run 4.S2 M-1956C.RLin 1.SI M-1956CRun 3.SI M 19-56C.Run 4,S1

Lab ID 133&3-16 13383-17 13383-18 13383-19 13383-20

Mineral Constituents Chemical Formula Relative Abundinc,
7-ý'

K-Fuddqw - KwoImtcl

Fwa Dokxi*W

Ftuormpefti

Augk

cNodft
*ta/MW

MkmHmywd k~nsf

Awhs

FCC-

CAS"04 29

Na,.WI-.AMO"a.2Oa

KasA(Si.A*g0"PH~. 214a0

4

3

8

10

I

22

9

1

1

13

5

1

1.0

14

1

g

I

trc

tic

tic

4 3 tic 5

45

20

100

10%

25

15

100

10%

3

100

10%

21
42

1

22

40

10o100

15%

3321 EAST 2TTH STREET ÷ TULSA, OKLAHOI lIk 74114 * 14I1 744 9284 (0) * 918 743 TO4(C (F).,

0 0



TABLE 1-5
X-RAY DIFFRACTION ANALYSIS

Client PTS Laboratodes, Inc. MI#: 13383
Project ID: Marsland Core / PTS# 43570 / PO# 13-349 Sample Type: Conventional Core

X-Ruy Dikradsia Remut

1%. or- 41- 402 A-IaJ

K-FOldww - Mlcmclhu

Cak-ft

Feqroe Dolorinfte

Sideite

Augite

Gyps=m

Goollif

Chkwfte

Montmoffibnte

Q0JaomCf.aOAI.7gsSIJmsO4 15 12 5 4 8
KAIl0os 1 3 1 1 2

C*CO 10 so tic 56

NCI

CasOF 2Ha

*zalt-F`0014

AhSaOs(ýj 2

(14.AsP,4sOAo1OI4)a 2

Kr*Ah(lsii~4(H)g 1 2 1 10 1

U4.C*A.MajaS4Olc(OH)i xHiO 29
Kc5Aia(SA#.Oiv(OH)z! 2HgO 25 9 37 10

45 32 22 22 15

100 100 100 100 100

20% 10% 30% 15%

TOTAL

Lý- Jý ML
L

3321 EAST 27"H STREET TIJLSk C .)I,.HOI1At. 74114 * 910 744 825A (01 ' V18 743-7460 (F) " ,..



TABLE 1-6
X-RAY DIFFRACTION ANALYSIS

Clent PTS Laborakorl Inc. MI. 13383
Projed ID: M'ClandCore/ PTS 43570/ PO# 13-349 Saple Type: Conventonal Core

X-Rlay Mkoctici RaodIS
SaNE DM26Cpm M M219.u3S -19.u4S M -21!CR~5,; -19.u7

La ID 13832 138 713p23B-91333

Miea Cositet Che ica Fon. ReaieAbna

i ---- --- am0 21 5 12 13 24

P0ceF.Itku leM~.~h7uI.s41 7 1113 4
K-FuIdew - M1ciccile KAIS~sh 3 1 2 2 4

Calcis eO tic 2 6 11 tic
Fenuro Dolomite Ca ftmPfsagICWal 2

Hafts NsO tic
Fluorapafti CftFtPO

Augite VaOWbmwSka0

llomnblede GftogO(OHI s tic i

GYPSUM C111180.,60Oti

GuaWO* 00H

Olkopileib P~KC0.(81Mu~i 26MW

Gtiodte fA A4iP~ 2
HhlteIMICS KAh(S6AIKiciWP) 2 1 1 1 4

Montmodllonlt. NaC*4Lw~S~io0ax 19 26 25

MbdLy~dIt~mst. KI~~0~ . 264, 13 30
Amo~phow 45 65 40 35 26

TOA lo 100 oo loo tao
+1-6% i0% 10%

27TH STREET* TULSa. Ck L*LAH0k 74114 - 918 744 8284 (O) ' 918 742 74&C, (F) 9 n

• 0
3321 EAST



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE 1 OF 3
COMPANY

PTS Laboratories, Inc.

- 7

ANALYSIS REQUEST PO# 13-349

ADDRESS CITY ZIP CODE
8100 Secure Way. Santa Fe Springs. CA 90670

PROJECT MANAGER
Rachel Spitz U,

PROJECT NAMEI
Marsland Core PHONE NUMBER 562-347-2500

PROJECT NUMBER
N/A FAX NUMBER 562-279-1150

SITE LOCATION
N/A z

SAMPLER SGNATU U__

,0
x

TURNAROUND TIME
24 HOURS 5 DAYS
48 HOURS NORMAL
72 HOURS
OTHER:

SAMPLE INTEGRITY (CHECK):
INTACT ON ICE

PTS QUOTE NO.

PTS FILE:
43570

COMMENTSSAMPLE ID NUMBER DATE TIME DEPTH, FT

M-533C Run 1, Sample 1 20130812 N/A 63.9-64.9 1 X

M-533C Run 1, Sample 2 20130812 N/A 68.8-69.8 1 X

M-533C Run 3, Sample 1 20130812 N/A 299.0-300.0 1 X

M-533C Run 3, Sample 2 20130812 N/A 306.0-307.0 1 X

M-533C Run 5, Sample 1 20130812 N/A 1052.5-1053.0 1 X

M-1635C Run 1, Samplel1 20130822 N/A 70.0-70.5 1 X

M-1635C Run 1, Sample 2 20130822 N/A 79.5-80.0 1 X

M-1635C Run 2, Sample 1 20130822 N/A 197.0-197.5 1 X

M-1635C Run 2, Sample 2 20130822 N/A 206.5-207.0 1 X

M-1635C Run 3, Sample 1 20130822 N/A 530.0-530.5 1 X

M-1635C Run 6, Sample 1 20130822 N/A 993.0-994.0 1 X

I.RELINQUIS•E - 2. RECEIVED BY 3. RELINQUISHED BY 4. RECEIVED BY

COMPANY 1COMPANY COMPANY COMPANY

DATE TIME 9/q ,. /_ -3• DATE TIME DATE TIME DATE TIME

PTS Laboratowies. In. • 8100 Secura Way • Santa Fe Sp

PTS Laboratories, Inc. .4342 W. 12th St. - Houston, TX 77055 • Phone (713) 316-1800 • Fax (713) 316-1882

a 0



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE 2 OF 3
- 1*COMPANY

PTS Laboratories, Inc.

ADDRESS CITY ZIP CODE
8100 Secura Way, Santa Fe Springs. CA 90670

PROJECT MANAGER
Rachel Spitz

ANALYSIS REQUEST PO# 13-349

U)

PROJECT NAME_.
Marsland Core PHONE NUMBER 562-347-2500
PROJECT NUMBER
NIA FAX NUMBER 562-279-1150

SITE LOCATION 2
N/A z

SAMPLER SIGNATURE

0
X

TURNAROUND TIME
24 HOURS 5 DAYS
48 HOURS NORMAL
72 HOURS
OTHER:

SAMPLE INTEGRITY (CHECK):
INTACT ON ICE

PTS QUOTE NO.

PTS FILE:
43570

COMMENTSSAMPLE ID NUMBER DATE TIME DEPTH, FT

M-1912C Run 1, Sample 1 20130814 N/A 63.0-64.0 1 X

M-1912C Run 2, Sample 1 20130814 N/A 130.7-131.7 1 X

M-1912C Run 3, Sample 1 20130814 N/A 255.0-255.5 1 X

M-1912C Run 3, Sample 2 20130814 N/A 260.4-260.9 1 X

M-1912C Run 4, Sample 1 20130814 N/A 974.5-975.0 1 X

M-1912C Run 4, Sample 2 20130814 N/A 968.7-969.7 1 X
M-1956C Run 1, Sample 1 20130819 N/A 42.0-43.0 1 X

M-1956C Run 3, Sample 1 20130819 N/A 78.0-79.0 1 X

M-1956C Run 4, Sample 1 20130819 N/A 196.5-197.1 1 X

M-1956C Run 4, Sample 2 20130819 N/A 202.0-202.5 1 X

M-1956C Run 5, Sample 1 20130819 N/A 425.6-426.2 1 X
1. REUINQUISHF__"___ ,___-_----__ 2. RECEIVED BY 3. RELINQUISHED BY 4. RECEIVED BY

COMPANY ,- ' COMPANY COMPANY COMPANY

DATE TIME //. • DATE TIME DATE TIME DATE TIME

PTS Laboratories, Inc. .8100 Secura Way • Santa Fe Sp
PTS Laboratories, Inc. .4342 W. 12th St. - Houston, TX 77055 - Phone (713) 316-1800 , Fax (713) 316-1882



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE 3 OF 3
CPROEANY

PTS Laboratories, Inc. ANALYSIS REQUEST PO# 13-349

ADDRESS CITY ZIP CODE
8100 Secura Way, Santa Fe Springs, CA 90670

PROJECT MANAGER
Rachel Spitz P,,
PROJECT NAME
Marsland Core PHONE NUMBER 562-347-2500
PROJECT NUMBER

NIA FAX NUMBER 562-279-1150

SITE LOCATION
NWA

SAMPLER SI.GNATURE -

X

TURNAROUND TIME
24 HOURS 5 DAYS
48 HOURS NORMAL
72 HOURS
OTHER:

SAMPLE INTEGRITY (CHECK):
INTACT ON ICE

PTS QUOTE NO.

PTS FILE:
43570

COMMENTSSAMPLE ID NUMBER DATE TIME DEPTH, FT

M-1956C Run 5, Sample 2 20130819 N/A 431.0-431.6 1 X

M-1956C Run 6, Sample 1 20130819 N/A 1011.8-1012.4 1 X

M-2169C Run 1, Sample 1 20130806 N/A 110.0-110.5 1 X

M-2169C Run 2, Sample 3 20130806 N/A 156.5-157.2 1 X

M-2169C Run 3, Sample 1 20130806 N/A 355.0-356.0 1 X

M-2169C Run 4, Sample 1 20130806 N/A 470.0-470.5 1 X

M-2169C Run 5, Sample 1 20130806 N/A 608.9-609.5 1 X

M-2169C Run 7, Sample 1 20130806 N/A 1135.5-1136.0 1 X

1. RELINOUISHEDISHEDý 2. RECEIVED BY 3. RELINQUISHED BY 4. RECEIVED BY

COMPANY COMPANY COMPANY COMPANY

DATE TIME _ //, / : DATETIME DATE TIME DATETIME

PTS LaboratoriesK Inc. .8100 Secura Way- Santa Fe Sp
PTS Laboratories. Inc. .4342 W. 12th St. - Houston, TX 77055 - Phone (713) 316-1800 - Fax (713) 316-1882

0



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE /__ OF/
PAGE I OF I

COMPANY

ADDRESS CITy.. ZIP CODE

S&Cr 13 1 el§ r, -I . m i 9
PR. ECT MANAGER

PROJECT-NAME PHONE NUMBER

mo.drs ' la& (.708)"S- 2-T4)
PROJECT NUMBER FAX NUMBER

SITE LOCATION

SAMPLER SIGNATURE

I
ANALYSIS REQUEST PO#

- tT~ I - I - T - I 7 T - I - f ~7~1~7~ T 171 r r - 1 I - I

0

II

0EMS

(9W

0U

9
a.

w
CJ

=1V

0

w

0

Q

w
0

w

0

a-
W,

EM

LU

EM

0

U
a-

EM

a-
0
5
-I

0
za.
EM

9
0
I-

0

I-

z

8
I-.
:3

a-

0

0

02
Op

5

U-
U
EMa-

W

U,
i-

I
a-

0Z

ft le
is

TURNAROUND TIME

24 HOURS 0 5 DAYS 0
48 HOURS D NORMAL R
72 HOURS 0
OTHER;

cc

PTS QUOTE NO.

PTS FILE:

q35-73

SAMPLE INTEGRITY (CHECK):

INTACT .... ON ICE ~if*

SAMPLE,W~ICiMBER DATE TIME DEPTH, FT

,/"

1ý

Ra4- I2. 4&~ l-I -Z4 9

RJ,.\ I 'Sa-lZ.f 7_ '4.9.' 3,

goz-J -. .q.o'- 3W,61_ __ _ __ _

CiOMPANY- COMPANY COMPANY OPY

__ __ __ __ ___A_ p 75 6cý13 -S// IMP DiAT TIME D'ATE TIME DATE TIME
~-~ AP( (4.: __ _ _ _ _ _ _ S7_ __ _ __

P.- Labomrtoes, Inc. • 8100 Secura way. - Santa I-e Springs, CAt 90670 • Phone (562) 347-2500 - Fax (562) 907-3610
PTS Labortosles, Inc, • 4342 W. 12th St. • Houston, TX 77055 - Phone (713) 316-1800 - Fax (713) 316-1882



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE I OF /
UCOMPANY

Crow .907 esd t.re.$
ADDRESS CITY ZIP CODE

PRq TMANAGER '

PROJECT NAME PHONE NUMBER

Mojxm ,' (909)Va&S-2.T4 )
PROJECT NUMBER FAX NUMBER

SITE LOCATION

SAMPLER SIGNATURE

ANALYSIS REQUEST PO#
I . . . . . . . . . . . .

==
=4
IL

w

0g,

'u

G

:3

Lu

z
0

2

0.

0
0-

0

a'u

C-

0.
0
0.

8
0

xa

t0

z

0
0.

4
-r

0

2

4

uf 0

o0

0=

I.

0
0

a.

C
4

L.

A.

0
U-

0

a
(0

w
NJ
to

0

V,

co

SAMPLE INTEGRITY (CHECK):

INTACT_.__ ON ICE_

PTS QUOTE NO.

PTS FILE :; "

COMMENTS

TURNAROUND TIME

24 HOURS 0 5DAYS E]
48 HOURS D NORMAL ro
72 HOURS 0

OTHER:

7f I

SAMPLE)DICIMBER DATE TIME DEPTH, FT

v

14,p35d.

RVA3'~ Z. le Vrz-1
R- it, 35 V

Rm Z, 1,__z_ Z!,.jf- Z07.0 V

fA I4se

CrSE,..BY 2. --EIE 1-- 4. RECEWED BY

COMPANY COMPANY COMPANY COMPANY

ATTIME DATE TIME DAME TIME

P]S Laborstories, Inc. - 8100 Secura Way - Santa Fe Springs, CA 90670 - Phone (562) 347-2500 - Fax (562) 907-3610
PTS Laboratories, Inc. - 4342 W. 12th St.- Houston, P5 , Phone (713) 315-1800 • Fax (713) 316-1882



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE / OF /
COMPANY ANALYSIS REQUEST PO#

' 8-u1 ,• ..•_vrfs..=•
ADDRESS CITY 'ZIPCODE

910 Cr6IL, Sw~e-A C "LA, ) 10N3
PRQE.CT MANAGER.

PROJECT NAME PHONE NUMBER

Maj-5 16AL (008)"6-2314)
PROJECT NUMBER FAX NUMBER

SITE LOCATION

M-I'f l EZc

- . -I - -I- -. . . . . . . ..-.7 T 7 I ~1~- -

A.

.10IA.

0

z

LU
0

a.
a,

g

w
0

C,

a.

I
z

A0Z

0

0.
IL

LU
0

0.
02
LU
F
02

a.

8

U
I-

la

V

02

0

0
0F-0

a-

-.5
0
I-

ý2F3
0

CL

I

U.

0a.

V

N

0
0

0

I0

I7I

cc

9

TURNAROUND TIME

24 HOURS I] 5 DAYS 0
48 HOURS 0 NORMAL Ur
72 HOURS 0
OTHER:

SAMPLE INTEGRITY (CHECK):

INTACT E•_ ON ICE__

PTS QUOTE NO,

PTS FILE:.

C3MMN70
COMMENTS

7i(

C.9

SAMPLEL)1ýUMBER DATE TIME DEPTH, FT
I 1 7

h~ I. ~- i'4- 13 I 63.0'- 4.6
I I- 'I

C.

I-

IN- MAIL~. - N- -- -

Ron"-I /3.7 V.'

t4- I'2I.zC--. I
tAi.- •ImyL I~ Z C-~o-z

lCMPN COPN -MAN COP--

A~~1-I~,zc - 4

__ __ _ TIME_ __ _ D" S TIME 7AT9 TIME

PTS Laboratories, Inc. • 8100 Secura Way • Santa Fe Spdngs, CA 90670 - Plone (562) 347-2500 • Fax (562) 907-3610
PTS Laboratories, Inc. - 4342 W. 12th St. Houston, TX 770,55 - Phone (713) 316-1800 - Fax (713) 316-1882



PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE J OF I
,-rLSO* Kfl~ I I

ANALYSIS REQUEST PO#

ADDRESS CITY ZIP CODE

PRQJECT MANAGER

PROJECT NAME PHONE NUMBER

PROJECT NUMBER: FAX NUMBER

SITE LOCATION

SAMPLER SIGNATURE

- F - - .7 - I - - 7 - I - I - .7 - - V - - P - .7 - - V - - - P - 7 - - - I

I.

IA.
If1
LL

LU

iL

-j

LU

0
z

a.

:3
m

w

0

0
FL

LU

LU

a.
0L

w

w

L3

a.
W

z

0
0
I-
0

a.

8

0

LU
m

r3

IL

0
x
0
a.

0

0

0a.

4j

IL
co

il

w

w
L.

V

K

I
I

0

9

69
UE

to

wV3

TURNAROUND TIME

24 HOURS 0 5 DAYS 0
48 HOURS 0 NORMAL Ir
72HOURS 0
OTHER:

SAMPLE INTEGRITY (CHECK):

INTACT-2__ ON ICE -

PTS QUOTE NO.

PTS FILE:

lyq

SAMPLE,WKOAMBER DATE TIME DEPTH, FT COMMENTS

..

'I

MA-Iq C 8 -- -1------ I...•- I , ,.. I - q2,0-- ,43,-o'--.....

S3 g- &4r

M•- )9-e¢- '

•.• 11,7, 1'

IA- I

1.r1 R ISZ, ED BYZ 2. ED B" -. RE I -IS

COMPANY 3COMPA .NY CIMPANY ' COMPANY

?-1 5 bis--c'$
"/ DATE TIME TIM TATE TIME•/•/•, .]]'•AA V.,15 • .• ._ •+

PTS Laboratories, Inc. • 8100 Secura Way - Santa Fe Springs, CA 90670 - Phone (562) 347-2500 - Fax (562) 907-3610
PTS Laboratores, Inc. -4342 W. 12th St. Houston, 155 -Phone (713) 318-1800 - Fax (713) 316-1882



PITS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE / OF /ý
UUMPANY

Croi 80.&*.- 2I&•dLrr

ANALYSIS REQUEST PO#
VT - I~I ~ 1 Y - I - I ~7~ I - V - Y - I 1

ADDRESS CITY ZIP CODE

PRQJECT MANAGER

PROJECT NAME PHONE NUMBER

PROJECT NUMBER FAX NUMBER

SITE LOCATION

SAMPLER-SIGNiATURE " .
L.
8

'U
a.

0
a.

'U0

F
0
0z
0
U

0

Ul

z
R0

I

'U

ILi

8
12.

to

C0
Lu

0

8

0

2F 0

a_

V3

WOIf

1-

'C

0

0

U,

L

I .

Lu

I
I

2

L)

U,

'C1

TURNAROUND TIME

24 HOURS El 5 DAYS [0
48 HOURS [0 NORMAL gr
72 HOURS D

OTHER:.

SAMPLE INTEGRITY (CHECK):

INTACT __ ON ICE

PTS QUOTE NO.

PTS FILE:

COMMENTS

N C

U
5

Li
2ISAM PLEDI9ItMBER DATE TIME DEPTH, FT

3-

Ile, h _3 15 4 .6- 17. Z' _ _ _ _ _

___~~~~~ 70,~ ____

R vA 4 7 _ _ _ _ _ lot _ _ - £ 7 , I_ _ _ _ _ _ _ _

COMPY C OVFMPN Y COMPANY IGOMPAXNY

_______________ rs 7-5 z4`7P3_5_ _ _ _ _ _ _

ATIEDATE TIME DA~TE. TIME DATE TM

PIS Laboratories, Inc. - 8100 Secura Way • Santa Fe Springs, CA 90670 - Phone (562) 347-2500 - Fax (562) 907-3610
PTS LaborWies, Inc. - 4342 W. 12th St. - Houston, TX 77055 • Phone (713) 316-1800 • Fax (713) 316-1882





Appendix nM.

MILDOS Analysis

i Deleted: NI
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By
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8500 Menaul Blvd., NE, Suite B-335, Albuquerque, NM 87112
Bus: (505) 881-4150 Res: (505) 256-9603 Fax: (505) 296-3289

Email: noelsav@swcp.com



Table of Contents

EX EC U TIV E S U M M A R Y ........................................................................................................ 4

O B J E C T IV E .................................................................................................................................. 5

P R O JEC T D ES C R IPTIO N ..................................................................................................... 5

RA D IO A C TIV E EFFLU ENTS ................................................................................................. 5

MARSLAND EXPANSION AREA OPERATIONS ............................................................. 8

M IL D O S -A R E A ............................................................................................................................ 8

MILDOS-AREA INPUT - WEATHER DATA .................................................................. 8

MILDOS-AREA INPUT - OPERATIONAL DATA FROM MEA ................................. 10

MILDOS-AREA INPUT - ADJACENT URANIUM SITES .......................................... 10

MILDOS-AREA INPUT - RADIATION DOSE LOCATIONS DATA ........................... 13
MILDOS-AREA INPUT- VEGETATION PATHWAY ................................................. 15

MILDOS-AREA INPUT - OCCUPATIONAL DOSE RATE .......................................... 15

MILDOS-AREA OUTPUT - RADIATION DOSE RATES FROM MEA AND THE
NEARBY ISR OPERATIONS .......................................................................................... 17

MILDOS-AREA OUTPUT - DOSE DISTRIBUTION ................................................... 18

MILDOS-AREA OUTPUT - OCCUPATIONAL RADIATION DOSE RATES .......... 21

APPENDIX A - MEA WEATHER DATA IN STAR FORMAT ........................................ 23

APPENDIX B - RADIATION DOSE RATES FROM MILDOS-AREA ........................... 26



List of Figures

Figure 1 Significant Population Centers within an 80-km (50-mile) Radius
Figure 2 Marsland Expansion Area Map
Figure 3 Wind Rose Expansion Met Station
Figure 4 MEA and Adjacent In-Situ Recovery Sites

List of Tables

Table 1 Operational Data for MEA MU1-5 and MU A-F
Table 2 In-Situ Uranium Recovery Sites Within 80 km of MEA
Table 3 Radiation Dose Locations from MEA Central Location
Table 4 MEA Agricultural Pathways Parameters
Table 5 Population Distribution Within 80-km Radius of the MEA
Table 6 MEA Radiation Dose Rates from MU 1-5 and Nearby ISR

Operations
Table 7 MEA Radiation Dose Rates from MU A-F and Nearby ISR

Operations
Table 8 Effect of Different Radon Distributions on MEA Radiation Dose

Rates
Table 9 Occupational Dose Rates for 2000 hours per year at MEA

Appendix A MEA Weather Data in STAR Format

Appendix B Radiation Does Rates from MILDOS-AREA



EXECUTIVE SUMMARY

Radiation dose rates were determined using the Nuclear Regulatory Commission (NRC)
computer code MILDOS-AREA for the Cameco Resources, Crow Butte Resources
Marsland Expansion Area (MEA) in-situ uranium recovery (ISR) facility near Marsland
Nebraska. Conceptually the operation is expected to have 11 mine units (MUs), with
approximately 30 years required to complete restoration.

The MILDOS-AREA evaluation of radiation dose rates from the MEA MU 1-5 and the
other ISR operations within 80 km of the MEA showed the following combined doses:

* All dose rates to the public at the property boundaries, the cities and towns
within an 80-km radius from the MEA, and at the nearest residence were below
the 100 mrem/yr limit specified in 10 CFR 20 (total effective dose equivalent).

* The highest boundary dose rate was 65 mrem/yr at the south property boundary.
* The highest dose rate at a residence occupied at the time of application was 21

mrem/yr at residence #1.
* The dose rate at the nearest occupiable residence (#1)was 25 mrem/yr.
" The highest dose rate at cities and towns within an 80- km radius from the MEA

was 6 mrem/yr at the town of Crawford.
" The average dose rate from the nearby ISR facilities was 2 mrem/yr.
* The 10 CFR 190 dose rate was 0 mrem/yr which was below the 10 mrem/yr

dose rate limit for emissions that exclude radon and its progeny.
* The total population effective dose rate was 3,060 person-rem/yr.

For MU A-F, which will be placed in operation after MU 1-5, all dose rate to the public at
the property boundaries, the cities and towns within an 80-km radius from the MEA, and
at the nearest residence were below the 100 mrem/yr limit specified in 10 CFR 20 (total
effective dose equivalent).

For comparison naturally occurring background radiation, from cosmic and terrestrial
sources, is approximately 365 mrem/yr.

Different distributions of radon released on site had only minor affects on the calculated
radiation doses.

The maximum 2000 hour/yr occupational dose rate was 43 mrem/yr at MU-2 which is
within the 5000 mrem/yr limit in 10 CFR 20.

Dose rates were calculated for a waste water flow rate of 315 gallons per minute and a
radon distribution of 25% of the radon released at the well heads and 75% released at
the satellite plant which uses sealed fixed bed down-flow ion exchange columns and
tanks, and a deep disposal well to manage waste water.
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OBJECTIVE

Determine the radiation doses to members of the public within an 80-km radius of the
Marsland Expansion Area (MEA) using the Nuclear Regulatory Commission (NRC)
computer code MILDOS-AREA. Determine the additional radiation dose from nearby
uranium extraction facilities. Determine the potential annual dose rate to workers on the
site. Determine the sensitivity of radon release points on the MILDOS-AREA estimates
of radiation dose.

PROJECT DESCRIPTION

The MEA is located in northwestern Nebraska in Dawes County near Crawford
Nebraska. See Figure 1.

Figure 2 is the site layout map of the MEA which shows Mine Units (MU)s 1 through 5
and A through F.

The wells in each mine unit will pump oxygenated water through the underground ore
zone to extract uranium. The pregnant lixiviant is then pumped to an ion exchange
column for removal of the uranium, and then back underground to extract additional
uranium. The resin from the MEA will be trucked to the Crow Butte Resources Central
Processing facility near Crawford, Nebraska for removal of the uranium from the resin,
after which the resin is returned to the MEA.

RADIOACTIVE EFFLUENTS

Radon-222 gas and its decay products are the only radioactive effluents from the MEA
under normal operating conditions. Radon is released into the atmosphere at the
following locations:

* New Well Fields - When wells are drilled into the ore body, ore cuttings are
transported to the ground surface in the drilling mud. The cuttings are temporarily
stored in mud pits where radon-222 is released from the radium-226 in the
cuttings. The quantity of radon-222 released from new well fields is much less
than 1% of the radon-222 released during well field production.

" Production Well Fields - Radon-222 is released from the well fields in each
mining units and from the satellite ventilation stack.

" Restoration Well Fields - Radon is released during restoration of the well fields.
" Land Application - The MEA site does not use land application or evaporation

ponds.
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Figure 1. Significant Population Centers within 80-km (50-mile) Radius of the
Marsland Site
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Figure 2 Marsland Expansion Area Map
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Under accident conditions where process water escapes from the process piping and/or
tanks, uranium and radium-226 are released on the ground and radon into the air.
Those releases are anticipated to be within the process area, are cleaned up locally,
and release small amounts of radon similar in magnitude to the radon released by drill
cuttings from new well installations.

MARSLAND EXPANSION AREA OPERATIONS

Eleven mining units are planned for the MEA. MUs 1 through 5 and then A through F
will be brought into production sequentially. Details are presented in the Application for
Amendment of USNRC Source Materials License SUA 1534, Marsland Expansion Area,
Crawford Nebraska (31 May, 2012). Radon production was calculated for MU 1-5 by
MILDOS-AREA and then for MU A-F. Consistent with the water balance presented in
the application, the maximum impact for each set of mine units at the MEA is in years 9-
20 when the waste flow peaks at 315 gpm.

MILDOS-AREA

The computer code MILDOS-AREA was used to determine the impact of radon-222
release on the surrounding populations. The code was originally designed to address
the impacts of uranium mill operations but was subsequently updated in 1998 to include
the impacts of uranium in-situ leaching operations using a MS Windows format. The
code was developed by Argonne National Laboratory for the NRC to assess the
radiological impacts and regulatory compliance of a release. The code is a Gaussian-
plumb, air-dispersion model which utilizes user-provided wind frequency data.
Mechanisms such as radioactive decay and ingrowth of daughter radionuclides are
included in the code. The code calculates the radiation doses at any location within an
80-km radius in 16 compass directions for up to 10 radiological sources.

MILDOS-AREA INPUT - WEATHER DATA

The MEA is located in northwestern Nebraska in Dawes County near Crawford,
Nebraska. Weather data was collected onsite from 8/24/2010 to 8/29/2011.

"The High Plains are a subregion of the Great Plains mostly in the Western United
States, but also partly in the Midwest states of Nebraska, Kansas, and South Dakota,
generally encompassing the western part of the Great Plains before the region reaches
the Rocky Mountains. From east to west, the High Plains rise in elevation from around
1,160 feet (350 m) to over 7,800 feet (2,400 m). The High Plains are semi-arid,
receiving between 10-20 inches (250-510 mm) of precipitation annually. Shortgrass
prairie, prickly pear cacti and scrub vegetation cover the region, with occasional buttes
or other rocky outcrops. Agriculture in the forms of cattle ranching and the growing of.
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wheat, cotton and sunflowers is the primary economic activity in the region. The High
Plains has one of the lowest population densities of any region in the continental United
States. Due to low moisture and high elevation, the High Plains commonly experiences
wide ranges and extremes in temperature. The temperature range from day to night
commonly exceeds 59 *F (15 'C), and 24-hour temperature shifts of 68 to 77 *F (20 to
25 0C) are not unknown. The region is known for the steady, and sometimes intense,
winds that prevail from the west. [At the MEA the prevailing wind direction is from the
NNW.] The winds add a considerable wind chill factor in the winter. The development of
wind farms in the High Plains is one of the newest areas of economic development."
(Wikipedia)

The MEA weather data were collected using an on-site meteorological station
consistent with NRC Regulatory Guide 3.63 and converted to the STAR (STBability
ABay) format using the NRC speed classes for seasonal-wind-frequency distributions.
Radiation doses were calculated by MILDOS-AREA using that MEA weather data. (See
Appendix A).

Figure 3. Wind Rose
Expansion Met Station
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MILDOS-AREA INPUT - OPERATIONAL DATA FROM MEA

The MEA operational data are presented in Table 1. The mine unit locations are
presented as a grid system with the MEA satellite facility as the center, km east as
positive values, km west as negative values, km north as positive values, km south as
negative values, meters elevation as positive values, and meters depression as
negative values. The circulation volume is the volume of the entire extraction circuit
from the injection well to the IX column and return.

MILDOS-AREA calculates the amount of radon released from the MEA facility using the
parameters listed in Table 1. One of those parameters is the rate of radon venting which
is the "fractional daily rate of radon release due to occasional venting from well heads,
valves and leaking transport piping during circulation," (MILDOS-AREA User's Guide,
Argonne National Laboratory, 1998). The rate of radon venting in Table 1 is 0.01per day
or the release of 1% of the radon in the uranium extraction circuit each day. (The 1%
value is specified in the User's Guide and in "MILDOS-AREA: An Update with
Incorporation of In Situ Leach Uranium Recovery Technology" by E. R. Faillace, el. al.).

Where and how is the radon released? The 1% radon is released from two locations, at
the mine well field header houses and at the satellite plant.

A down-flow ion exchange system and deep disposal wells will be used at the MEA. In
the down-flow system radon enters the lixiviant in the ore body, and is transported in the
lixiviant to the ion exchange columns. The lixiviant is then piped back to the ore body to
extract more uranium. Radon that is dissolved in the lixiviant will be released in small
amounts from leaks, resin changes, and repairs because the down-flow ion exchange
system and the deep disposal well circuit are pressurized enclosed piping systems.
(See Section 2.7.1 of NUREG-1910).

The one percent of the radon in the lixiviant is released from the down-flow uranium
extraction circuit as follows:

25% is released from the mine well field header houses, and
75% is released from the satellite plant.

The waste water flow rate of 315 gallons per minute is used for normal operations of the
down-flow system.

MILDOS-AREA uses the amount of radon released at each release point, the annual
average atmospheric conditions; and the direction and distance to the exposed person
to calculate the radiation dose to that person.

MILDOS-AREA INPUT - ADJACENT URANIUM SITES

Three in-situ uranium recovery (ISR) facilities and MEA are within 80 km of the MEA as
shown in Figure 4.
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Table 1 Operational Data for Marsland Mine Units 1-5 and A-F
Location X km Y km Z m Ra Em Thick Den Area Fr Col Vol Rn Col Util Por Op Cir Vol Purg

* pCi/g FR m g/cm3  m2  Rn L vent/d days L L/d
MU-1 -0.56 2.23 27 481 0.25 7.6 1.89 3.02E+05 0.8 1.41E+05 0.01 5.OOE-01 0.29 365 3.40E+08 315
MU-2 -0.55 1.65 16 481 0.25 7.6 1.89 2.70E+05 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-3 -0.15 0.95 13 481 0.25 7.6" 1.89 1.71E+05 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-4 0.43 0.13 -4 481 0.25 7.6 1.89 2.43E+05 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-5 0.84 -0.45 -14 481 0.25 7.6 1.89 1.82E+05 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-A -0.86 2.88 45 481 0.25 7.6 1.89 2.66E+05 0.8 1.41E+05 0.01 5.00E-0l 0.29 365 3.40E+08 315
MU-B 1.12 -1.02 -15 481 0.25 7.6 1.89 2.48E+05 0.8 1.41E+05 0.01 5.OOE-01 0.29 365 3.40E+08 315
MU-C 1.74 -2.33 -25 481 0.25 7.6 1.89 4.58E+04 0.8 1.41E+05 0.01 5.OOE-01 0.29 365 3.40E+08 315
MU-D 2.42 -3.56 -36 481 0.25 7.6 1.89 2.45E+05 0.8 1.41E+05 0.01 5.OOE-01 0.29 365 3.40E+08 315
MU-E 2.74 -3.98 -42 481 0.25 7.6 1.89 2.08E+05 0.8 1.41E+05 0.01 5.OOE-01 0.29 365 3.40E+08 315
MU-F 2.90 -4.30 -47 481 0.25 7.6 1.89 1.06E+05 0.8 1.41E+05 0.01 5.OOE-01 0.29 365 3.40E+08 315
X = Km from Marsland satellite (+) = East, (-) = West
Y = Km from Marsland satellite (+) = North, (-) = South
Z = m elevation (+) = above the satellite, (-) = below the satellite
Ra = Radium concentration
EM. FR = Radon emanation fraction
THICK = Thickness of ore in m
DEN = Density of ore in g/cm 3

AREA = Area of well unit
FR Rn = Fraction of Radon in process water
COL VOL = Ion-Exchange column volume in L
Rn VENT = Rate of Radon venting from well heads, valves and leaking transport piping during circulation
Col Util = Ion-Exchange column unloading rate
POR = Porosity of ion exchange resin
Op Days = Days of operation in days
CIR VOL = Volume of process water in circulation in I
PURG = Treated water purge rate in L/d = waste water flow rate

S= MILDOS-AREA accepts heights -20 to 30
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Figure 4 MEA and Adjacent In-Situ Uranium Recovery Sites
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Table 2 presents the location of each ISR on an X-Y-Z coordinate system with Marsland
at the center, and the radon emissions from each site as documented in the licensing
documents and technical reports. The radon emissions were modeled as a satellite-
plant-stack point source from the central location within each mine unit with a stack exit
velocity of 10 m/sec.

Table 2 In-Situ Uranium Recovery Sites within 80 km of the MEA.

ISR Site East-West km North-West km Height m Radon
Emission in

Ci/yr
North Trend -12.3 25.3 0 8885
Expansion Area
Crow Butte -7.3 16.2 0 7223
Resources
Permit Area
Three Crow -16.5 15.4 0 7662
Expansion Area

MILDOS-AREA INPUT - RADIATION DOSE LOCATIONS DATA

Radiation doses were calculated using MILDOS-AREA at:

* Cities and towns within 80 km radius of MEA.
* The north, south, east and west boundaries of MEA using the grid system with

the center point at the MEA satellite facility.
" The northern boundary dose location #1 in Figure 2 is on the northern most

property line above MU-A.
* The northern boundary dose location #2 in Figure 2 is on the access road at the

license boundary northeast of MU-A.
* Eight residences on the MEA. Residence 2 was the nearest downwind residence.
* Two unoccupied structures on the MEA

The X, Y, and Z coordinates in for each of those locations with MEA at the center are
shown in Table 3.
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Table 3 Radiation Dose Locations From MEA Central Location

Location X (km) Y(km) Z (m)*
Alliance 30.0 -45.4 -50
Berea 21.5 -32.6 -50
Chadron 22.3 35.8 -50
Clinton 75.4 26.5 -50
Crawford -12.1 20.8 -50
Harrison -50.5 22.9 -50
Hay Springs 47.1 18.8 -50
Hemmingford 14.3 -20.4 36
Marsland -3.8 -6.1 -50
Minatare -23.4 -75.6 -41.
Mitchell -48.5 -60.0 -50
Oelrichs 4.9 75.3 -50
Rushville 66.0 22.0 -50
Scottsbluff -36.3 -68.9 -50
Van Tassell -67.5 21.0 49
Whitney 1.2 31.4 -50
Residence 1 -0.9 -0.6 3
Residence 2 1.0 0.3 -4
Residence 3 -0.8 -1.9 -16
Residence 4 0.4 -3.4 -31
Residence 5 1.9 -4.2 -36
Residence 6 -4.7 1.9 22
Residence 7 2.4 3.6 76
Residence 8 4.7 -4.4 -50
Unoccupied 1 -0.9 1.9 16
Unoccupied 2 2.0 2.8 69
N Boundary #1 -1.3 5.1 35
N Boundary #2 -0.5 3.3 20
E Boundary 1.7 0.0 -3
S Boundary 0.0 -0.6 13
W boundary -0.7 0.0 12
North Trend -12.3 25.3 0

Minimum value for MILDOS-AREA is -50 m.
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MILDOS-AREA INPUT - VEGETATION PATHWAY

The vegetation pathway of radiation exposure was assessed using the agricultural
values in Table 4 from the Crow Butte Resources Permit Area license application.

Table 4 MEA Agricultural Pathway Parameters

Vegetables FPR(1) 8700 Kg/yr per km2

Meat FRP(2) 4000 Kg/yr per km2

Milk FRP(3) 0
Individual Pasture Grass* FFORI 0.9
Individual Hay* FHAYI 0.1
Population Pas*ture Grass FFORP 0.9
Population Hay* FHAYP 0.1
* Fraction of total annual livestock feed requirement.

The radiation dose assessment by MILDOS-AREA uses annual average meteorological
data to calculate annual exposures. The growing season for agricultural products is
within and shorter than the annual exposure period

MILDOS-AREA INPUT - POPULATION PARAMETERS

Table 4 presents the population within an 80-km radius of the MEA. The largest values
in Table 4 designate cities, e.g., Scottsbluff is approximately 80 km SSW of the MEA.

The fraction of radon from offsite sources (FRADON) = 1 because Casper, WY is closer
to the Marsland site than Falls City TX, Grants, NM, or Wellpinit, WA. FRADON 2, 3,
and 4 = 0.
PAJUST is the ratio of U.S. population during each time step to that during the base
year. PAJUST is not used when only one time step is used.

MILDOS-AREA INPUT - OCCUPATIONAL DOSE RATE

Occupational dose rates at MEA were evaluated using the following criteria:

* Radon is the main source of radiation.
* Radon is released at the header house for each mine unit and from the satellite vent

stack.
* The header houses are continuously vented using fans.
* Locations 0.1 km east of the header houses and 0.1 km east of the satellite plant are

locations on site where radon from the header houses and satellite plant vent stack
mix. These locations are considered representative of the radon concentration
present on the MEA.
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Table 5 Population Distribution Within 80 km Radius of the Site

Compass N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
Directions 0 22.5 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 270 292.5 315 337.5
Kilometers
1.0-2.0
2.0 - 3.0
3.0 - 4.0
4.0 - 5.0
5.0- 10.0
10.0 - 20.0
20.0-30.0 993 1107
30.0-40.0 87
40.0 - 50.0 5634
50.0-60.0 652 8959 279
60.0-70.0 999
70.0-80.0 145 14 30 15542 1831 19
0-80.0 232 5634 14 1681 0 0 993 8959 0 15542 1831 0 0 298 0 1107
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MILDOS-AREA OUTPUT - RADIATION DOSE RATES FROM MEA AND THE
NEARBY ISR OPERATIONS

Table 6 presents the dose rates from MU 1-5 calculated for the major cities and towns
within 80-km radius of the MEA, 8 residences, 2 unoccupied structures, and for the
north, south, east, and west property boundaries. The dose rates were calculated using
the MEA weather data and using a waste water flow rate of 315 gallon per minute for
the down-flow, closed, and pressurized uranium extraction and deep disposal well
circuit used at the MEA site. Table 6 column 2 presents the doses from the 25% well
field and 75% satellite radon distribution from MU 1-5. Table 6 column 3 presents the
doses from the 3 in-situ uranium recovery (ISR) operations within the 80-km radius of
the MEA. Those facilities were all modeled as being in full operation emitting radon from
the satellite stacks at 10 m/sec. Table 6 column 4 presents the combined doses from
MU 1-5 and the ISR operations and is the TOTAL DOSE to the locations listed in
column 1.

Conclusions from Table 6 and the MILDOS-AREA calculations are:

• All dose rates from mine units MU 1-5 and the nearby ISR operations to the
public at the property boundaries, the cities and towns within an 80-km radius
from the MEA, and at the nearest residence were below the 100 mrem/yr limit
specified in 10 CFR 20 (total effective dose-equivalent).

" The highest boundary dose rate was 65 mrem/yr at the south property boundary.
* The highest dose rate at a residence occupied at the time of application was 21

mrem/yr at residence #1.
* The highest dose rate at the nearest occupiable residence #2 was 25 mrem/yr.
* The highest dose rate at cities and towns within an 80- km radius from the MEA

was 6 mrem/yr at the town of Crawford.
* The average dose rate from the nearby ISR facilities was 2 mrem/yr.
" The 10 CFR 190 dose rate was 0 mrem/yr which was below the 10 mrem/yr

dose rate limit for emissions that exclude radon and its progeny.
" The total population effective dose rate was 3,060 person-rem/yr.

For comparison naturally occurring background radiation, from cosmic and terrestrial
sources, is approximately 365 mrem/yr.

The dose rate at residences #1 and #2 were 21 and 25 mrem/yr respectively. Those
dose rates were higher than the dose rates at residences 3-8. Those high dose rates
were likely the result of those residences being close to both the satellite plant and MUs
1-5. Residence #1 was occupied whereas residence #2 was not.

Table 7 presents the radiation dose rates calculated for MU A-F which are scheduled to
go into operation sequentially after restoration is completed at each mine unit MU 1-5.
The data in Table 7 is very similar to the data in Table 6.

17



MILDOS-AREA OUTPUT - DOSE DISTRIBUTION

Table 8 demonstrates the effect of using different radon distributions in the MILDOS-
AREA dose calculations. Table 8 column 1 presents the radiation doses from MU 1-5
distributed as 0.25 from the well field and 0.75 from the satellite plant stack plus the
dose from the nearby ISRs. Table 8 column 2 presents the radiation doses from MU 1-5
distributed as 0.10 from the well field and 0.90 from the satellite plant stack plus the
dose from the nearby ISRs. The averages and standard deviations the two different
radon distributions are very similar.
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Table 6 MEA Radiation Dose Rates from MU 1-5 and Nearby ISR Operations.

Radon Sources

Dose Distribution

Alliance
Berea
Chadron
Clinton
Crawford
Harrison
Hay Springs
Hemingford
Marsland
Minatare
Mitchell
Oelrichs
Rushville
Scottsbluff
Van Tassell
Whitney
Residence 1
Residence 2
Residence 3
Residence 4
Residence 5
Residence 6
Residence 7
Residence 8
Unoccupied 1
Unoccupied 2
N Boundary #1
N Boundary #2
East Boundary
South Boundary
West boundary

Average
Std, Dev,

MEA
MU 1-5

0.25+0.75
m rem/yr

0.3
0.5
0.3
0.1
0.5
0.2
0.2
1.0
1.0
0.1
0.1
0.2
0.2
0.1
0.2
0.4

17.3
22.3
5.1
3.6
4.1
3.6
5.5
1.9

29.0
7.5
5.0

11.4
13.5
61.4
44.6

7.8
14.2

Nearby
ISR

mremlyr
0.7
0.9
0.9
0.3
5.5
0.7
0.5
1.4
2.2
0.5
0.3
0.6
0.4
0.5
0.5
1.8
3.4
3.1
3.0
2.6
2.3
4.2
3.1
1.9
3.8
3.2
4.5
3.9
3.1
3.3
3.6

2.2
1.5

MEA
MU 1-5 +ISR

0.25+0.75+ISR
m rem/yr

1.0
1.4
1.2
0.4
6.0
0.9
0.7
2.4
3.2
0.6
0.4
0.8
0.6
0.6
0.7
2.2

20.7
25.4
8.1
6.2
6.4
7.8
8.6
3.8

32.8
10.7
9.5
15.3
16.6
64.7
48.2

9.9
14.9
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Table 7 MEA Radiation Dose Rates from MU A-F and Nearby ISR Operations

Radon Sources

Dose Distribution

Alliance
Berea
Chadron
Clinton
Crawford
Harrison
Hay Springs
Hemingford
Marsland
Minatare
Mitchell
Oelrichs
Rushville
Scottsbluff
Van Tassell
Whitney
Residence 1
Residence 2
Residence 3
Residence 4
Residence 5
Residence 6
Residence 7
Residence 8
Unoccupied 1
Unoccupied 2
N Boundary #1
N Boundary #2
East Boundary
South Boundary
West boundary

MEA
MU A-F

0.25+0.75
mremlyr

0.3

0.4
0.2

0.1
0.4

0.1
0.2

0.8

0.8
0.1
0.1

0.1
0.1
0.1
0.1
0.3

8.4

10.8
3.9

3.2

5.6

2.8

4.0

2.1

10.9
5.3

3.7

8.4

7.5

29.1

22.4

Nearby MEA
ISR Total Dose

0.25+0.75+ISR
mrem/yr mremlyr

0.7 1.0
0.9 1.3
0.9 1.1
0.3 0.4
5.5 5.9
0.7 0.8
0.5 0.7
1.4 2.2

2.2 3.0

0.5 0.6

0.3 0.4

0.6 0.7

0.4 0.5

0.5 0.6

0.5 0.6

1.8 2.1

3.4 11.8

3.1 13.9

3.0 6.9

2.6 5.8

2.3 7.9

4.2 7.0

3.1 7.1

1.9 4.0
3.8 14.7

3.2 8.5

4.5 8.2

3.9 12.3

3.1 10.6

3.3 32.4

3.6 26.0

Average
Std, Dev,

4.3

6.7

2.2

1.5

6.4
7.6
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Table 8 Effect of Different Radon Distributions on MEA Radiation Dose Rates

Radon Sources

Dose Distribution

Alliance
Berea
Chadron
Clinton
Crawford
Harrison
Hay Springs
Hemingford
Marsland
Minatare
Mitchell
Oelrichs
Rushville
Scottsbluff
Van Tassell
Whitney
Residence 1
Residence 2
Residence 3
Residence 4
Residence 5
Residence 6
Residence 7
Residence 8
Unoccupied 1
Unoccupied 2
N Boundary #1
N Boundary #2
East Boundary
South Boundary
West boundary

Average
Std, Dev,

MEA
MU 1-5 +ISR

0.25+0.75+ISR
mrem/yr

1.0
1.4
1.2
0.4
6.0
0.9
0.7
2.4
3.2
0.6
0.4
0.8
0.6
0.6
0.7
2.2

20.7
25.4
8.1
6.2
6.4
7.8
8.6
3.8

32.8
10.7
9.5

15.3
16.6
64.7
48.2

9.9
14.9

MEA +
MU 1-5 + ISR
0.01+0.9+ISR

mrem/yr
1.0
1.4
1.2
0.4
6.0
0.9
0.7
2.4
3.1
0.6
0.4
0.8
0.6
0.6
0.7
2.2

21.3
20.4
7.6
6.0
6.2
7.8
8.4
3.7

24.2
10.4
9.2

13.4
15.4
70.6
52.1

9.7
15.5
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MILDOS-AREA OUTPUT - OCCUPATIONAL RADIATION DOSE RATES

The occupational dose rates at MEA were calculated for exposures of 2000 hours per
year. The calculations were based on:

* Waste water flow rate of 315 gallons per minute for a down-flow ion exchange
system with a deep disposal well.

* Twenty five percent of the radon is vented by continuously operating fans from
the header house for each mine unit. Seventy five percent of the radon is
released at the satellite plant vent stack.

" Doses from these two sources were calculated at locations 0.1 km east of the
header houses, 0.1 km east of the site boundaries, and 0.1 km east of the
satellite vent stack as being representative of the radon/radon progeny doses
onsite.

* The occupational factor for being present onsite one hour is equal (1 hr / 8760
hours in a year) or 1.14E-4.

* Doses include the contribution from the adjacent ISR facilities within 80 km of
MEA.

Table 9 shows the occupational dose rate for working 2000 hours per year at the MEA.
The maximum occupational dose rate was 43 mrem/yr at MU-2. All dose rates are
within the 5000 mrem/yr limit in 10 CFR 20.

Table 9 Occupational Dose Rates for 2000 hours per year at MEA

Radon Source MU 1-5 Occupancy Occupational
Location of Dose 0.25+.075+ISR Factor per hr

mremlyr mrem/2000 hrs/yr

N Boundary #1 9.5 1.14E-04 2.2
N Boundary #2 15.3 1.14E-04 3.5
E Boundary 16.6 1.14E-04 3.8
S Boundary 64.7 1.14E-04 14.8
W Boundary 48.2 1.14E-04 11.0
MU-1 113.4 1.14E-04 25.9
MU-2 186.7 1.14E-04 42.6
MU-3 141.8 1.14E-04 32.3
MU-4 161.3 1.14E-04 36.8
MU-5 113.1 1.14E-04 25.8
Satellite 137.5 1.14E-04 31.3

Average 20.9
Std. Dev. 14.5
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APPENDIX A - MEA WEATHER DATA IN STAR FORMAT

Column 1 Blank
2-4 Wind Direction
5 Blank
6 Stability Category
7 Blank
8 Start of the Wind Speed Categories (knots)
8-14 Wind Speed 1-3 (knots)
15-21 Wind Speed 4-6 (knots)
22-28 Wind Speed 7-10 (knots)
29-35 Wind Speed 11-16 (knots)
36-42 Wind Speed 17-21 (knots)
43-49 Wind Speed >21 (knots)

The MEA weather data used for dose evaluation (8-24-2010/8-29-2011) is printed
below:

N A 0.001410.002360.000000.000000.000000.00000
NNE A 0.000240.001530.000000.000000.000000.00000
NE A 0.000710.001890.000000.000000.000000.00000

ENE A 0.000820.001770.000000.000000.000000.00000
E A 0.000940.001770.000000.000000.000000.00000

ESE A 0.001300.002590.000000.000000.000000.00000
SE A 0.001060.002000.000000.000000.000000.00000
SSE A 0.002120.002120.000000.000000.000000.00000
S A 0.001770.002120.000000.000000.000000.00000

SSW A 0.003540.002590.000000.000000.000000.00000
SW A 0.001410.002240.000000.000000.000000.00000

WSW A 0.000940.004010.000000.000000.000000.00000
W A 0.001180.001180.000000.000000.000000.00000

WNW A 0.000820.001180.000000.000000.000000.00000
NW A 0.000590.002000.000000.000000.000000.00000

NNW A 0.000590.002120.000000.000000.000000.00000
N B 0.000000.002000.000240.000000.000000.00000

NNE B 0.000000.002240.000000.000000.000000.00000
NE B 0.000000.002470.000120.000000.000000.00000

ENE B 0.000000.001770.000000.000000.000000.00000
E B 0.000000.001770.000120.000000.000000.00000

ESE B 0.000350.002470.000350.000000.000000.00000
SE B 0.000120.003420.000350.000000.000000.00000
SSE B 0.000470.002470.000240.000000.000000.00000
S B 0.000470.002360.000710.000000.000000.00000

SSW B 0.000940.003180.000590.000000.000000.00000
SW B 0.000120.003060.000000.000000.000000.00000

WSW B 0.000000.002590.000470.000000.000000.00000
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W B 0.000120.001300.000240.000000.000000.00000
WNW B 0.000120.001650.000120.000000.000000.00000
NW B 0.000000.002360.000710.000000.000000.00000

NNW B 0.000000.002120.000470.000000.000000.00000
N C 0.000120.000590.010250.000000.000000.00000

NNE C 0.000000.000590.004710.000000.000000.00000
NE C 0.000000.000590.002950.000000.000000.00000

ENE C 0.000000.000820.003420.000000.000000.00000
E C 0.000000.001180.003300.000000.000000.00000

ESE C 0.000000.001770.005540.000000.000000.00000
SE C 0.000350.001890.004120.000000.000000.00000
SSE C 0.000120.001530.004360.000000.000000.00000

S C 0.000350.001530.004950.000000.000000.00000
SSW C 0.000240.001410.004360.000000.000000.00000
SW C 0.000120.001890.005660.000000.000000.00000

WSW C 0.000000.000820.006600.000000.000000.00000
W C 0.000000.000710.004360.000000.000000.00000

WNW C 0.000000.000470.004710.000000.000000.00000
NW C 0.000000.000590.008130.000000.000000.00000

NNW C 0.000000.000940.007780.000000.000000.00000
N D 0.000240.007310.019090.017800.004120.00141

NNE D 0.000240.004710.010720.008600.002240.00012
NE D 0.000000.001890.009190.003060.000120.00000

ENE D 0.000000.003060.007310.002000.000000.00012
E D 0.000120.005770.010370.003180.000120.00000

ESE D 0.000470.008840.009190.003060.000240.00012
SE D 0.000240.010490.012140.003890.000350.00000
SSE D 0.000120.007540.016500.009550.003420.00012

S D 0.000120.005190.013080.013790.002830.00012
SSW D 0.000120.003890.008960.006720.001180.00000
SW D 0.000240.004830.007900.003650.001410.00000

WSW D 0.000120.005070.014610.008720.002470.00024
W D 0.000000.004120.012730.012610.002950.00236

WNW D 0.000120.003770.014850.019560.007190.00295
NW D 0.000120.006840.019090.030050.016970.00589

NNW D 0.000710.013550.023690.028170.012370.00448
N E 0.001530.002360.000470.000000.000000.00000

NNE E 0.000710.001300.000350.000000.000000.00000
NE E 0.000000.001650.000240.000000.000000.00000

ENE E 0.000000.002000.000470.000000.000000.00000
E E 0.000590.001530.000590.000000.000000.00000

ESE E 0.000350.003060.000240.000000.000000.00000
SE E 0.000820.002000.000240.000000.000000.00000

SSE E 0.000710.002470.000470.000000.000000.00000
S E 0.000350.002710.000240.000000.000000.00000

SSW E 0.000000.002000.000240.000000.000000.00000
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SW E 0.000350.002950.000590.000000.000000.00000
WSW E 0.000350.002830.001060.000000.000000.00000

W E 0.000120.002000.000940.000000.000000.00000
WNW E 0.000710.001300.000820.000000.000000.00000
NW E 0.000590.003540.001410.000000.000000.00000

NNW E 0.000940.009660.001890.000000.000000.00000
N F 0.009780.007070.000000.000000.000000.00000

NNE F 0.006950.002830.000000.000000.000000.00000
NE F 0.006360.001180.000000.000000.000000.00000

ENE F 0.005420.002590.000000.000000.000000.00000
E F 0.004480.003540.000000.000000.000000.00000

ESE F 0.005190.003180.000000.000000.000000.00000
SE F 0.006720.003420.000000.000000.000000.00000

SSE F 0.006130.004830.000000.000000.000000.00000
S F 0.007540.003420.000000.000000.000000.00000

SSW F 0.006600.004950.000000.000000.000000.00000
SW F 0.005770.004360.000000.000000.000000.00000

WSW F 0.007310.004710.000000.000000.000000.00000
W F 0.005660.002950.000000.000000.000000.00000

WNW F 0.005770.005540.000000.000000.000000.00000
NW F 0.006720.004600.000000.000000.000000.00000

NNW F 0.013320.008370.000000.000000.000000.00000
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APPENDIX B - RADIATION DOSE RATES FROM MILDOS-AREA

Appendix B contains the print out from the computer program MILDOS-AREA in the
following order:

Appendix Title Radon Source Weather Waste
Data Water

Flow Rate
B1 MARMU315 MU 1-5 MEA 315
B2 MARST315 SATELLITE 1-5 MEA 315
B3 MARISR NORTH TREND MEA 315

CROW BUTTE RES
THREE CROW

B4 MARMU A-F MU A-F MEA 315
B5 MARST A-F SATELLITE A-F MEA 315
B6 MAROCMU MU 1-5 MEA 315

OCCUPATIONAL
B7 MAROCST SATELLITE 1-5 MEA 315

OCCUPATIONAL
88 MAROCISR ISR OCCUPATIONAL MEA 315
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