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APPENDIX A
Water User Survey Information for Water Supply Wells
in 2.2-Mile Area of Review

DNR Total
Registration | Township | Range | Section Screen Name of Water Owners Street City State Zip Code Permit Contact Supply Waell Estimated Depth Static Casing | Diameter Casing . .
Well id Number Location |Location| Location {interval {ft) Strata Quality Name Address Address | Address | Address Date Area Person Telephone { Interviewer | Source |[Water Use Type| Status | Rate (gpm)| History (ft) Level (ft) | Drill Date | Depth (ft) | (inches) | Pumping Method] Driller Type Easting _2 _3
Chuck307- old
. 262- homestea
0700 29 51 2 8B03(M); 180-200ft d-not 11193305 | 448886.2
Chuck & Vicki (7211 Trevett 307-265-  |Tatum inhabitabl
Turnbutl Ln. Casper wYy 82604 16-Aug- d  |Chuck Tumbull [2335(H) Hlavacek Well livestock active old well b bl e
follow
Chuck307- REA
262- off; do (SW) line,,
o701 29 51 2 8803(M) not use 180-200ft 1/4 mile 1119336.8 | 447762.1
Chuck & Vicki (7211 Trevett 307-265- | Tatum well; old from
Tumbull Ln. ©_ [Casper wY 826804 16-Aug-10|Marsland | Chuck Tumbuli ]2335(H) Hlavacek Well livestock Inactive well ible house
(W) 374
Chuck307- mile from
262- house-
0702 28 51 2 8803(M) 180-200ft follow 1116343 1 | 446281.0
Chuck & Vicki (7211 Trevett 307-265- Tatum well road, on hill
Tumbull Ln. Casper wY 82604 16-Aug-10|Marsland _ |Chuck Tumbull |2335(H) Hlavacek Well livestock active old well ibl tr by trees
308-430-
0703 0 1817(M);
20 S Y Pat and Temi 308-665- Tatum domestic/livesto - |arin gate- | 2807 120ft 1128170.1 | 428142.3
Furmman 3142 River Rd NE 69354 23-Aug-10 Pat Furman 2731(H) Hlavacek Well ck active | 10gpm old submersibl steel
308-430-
1817(M);
0704 29 50 30 good . 308-665- Tatum 1127118.2 | 428075.3
Pat Furman  [3142 River Rd. |Marsland NE 808354 23-Aug-10]Marsland Pat Furman 27311H! Hlavacek Well active pve
308-430-
1817(M);
0705 29 50 20 308-665- Tatum Panhandle fairly 113691.0 | 420745.1
Pat Furman | 3142 River Rd. |M; NE 69354 23-Aug-10|Marsland | Pat Furman 2731(H) Hlavacek Well active Windmill Drilling shallow
308-430-
1817(M);
0706 A004714 29 51 25 308-665- Tatum 1122018.7 | 427725.7
Pat Furman | 3142 River Rd. [Marsland NE 69354 23-Aug-10|Marsland | Pat Furman 2731(H) Hlavacek Well livestock active solar submersible
308-430-
1817(M);
0707 29 51 24 308-665- Tatum 1122990.0 4?1994.5
Pat Furman  [3142 River Rd |Marsland NE 69354 23-Aug-10|Marsland  {Pat Furman 2731(H) Hlavacek Well livestock active Windmill -
308-430-
1817(M);
0708 30 51 24 308-665- Tatum 1123856.7 | 465438.8
Pat Furman _ {3142 River Rd. NE 69354 23-Aug-10 Pat Furman 2731(H) Hlavacok Well livestock active ibt
308-430-
1817(M);
0709 30 50 18 308-665- Tatum 1127322.8 | 468168.0
Pat Furman | 3142 River Rd. NE 69354 23-Aug-10 Pat Furman 2731(H) Hlavacek Well livestock active
308-430-
1817(M);
0710 30 51 13 308-685- Tatum 1125203.1 | 468311.7
Pat Furman {3142 River Rd. NE 69354 23-Aug-10 Pat Furman 2731(H) Hlavacek Well livestock active Windmiil
308-430-
1817(M);
o711 30 50 30 308-685- Tatum 1129643.0 | 458314.5
Pat Furman | 3142 River Rd. NE 69354 23-Aug- Pat Furman 273%H Hlavacek Well livestock active Windmill .
308-430-
1817(M);
0712 30 50 30 308-685- Tatum 1130223.6 _460507.4
Pat Furman | 3142 River Rd. [Marstand NE 69354 23-Aug-10{Marsland | Pat Furman 2731(H) Hiavacek Well livestock active Windmifl
308-430-
1817(M); .
0713 30 50 19 308-665- Tatum 1130589.8 | 463714.3
Pat Furman | 3142 River Rd. [Marsland NE 60354 23-Aug-10{Marsland | Pat Furman 2731(H) Hlavacek Wel livestock active Windmilt
308-685-
2303(H); 308
0714 20 51 24 112 Squaw 430- Tatum domestic/livesto 135ft 55-60ft 1121088.7 | 4312374
| Tom Walters |Mound Rd. Marsland NE 69354 24-Aug-10[Marsland _ | Tom Walters  [5333(M) Hlavacek Well ck active steel
) 308-865-
2303(H};308{ slits cut in
0718 G0014178 29 51 24 112 Squaw 430- Tatum 135 55-680 01-Jan-56 casing for 1121114.7 | 430153.0
Tom Walters [Mound Rd. NE 60354 24-Aug-10 Tom Walters  [5333(M) Hiavacuk Well Agricuitural active pivot b steel screen
308-665-
2303(H) 308 slits cut in
o715 G0014178 29 51 24 112 Squaw 430- Tatum 135 55-80 01-Jan-56 casing for 1121114.7 | 430153.0
Tom Walters |Mound Rd. NE 69354 24-Aug-10 Tom Walters  [5333(M) Hlavacek Well Agricultural active 1200 b u steel screen
308-665-
2303(H) 3084 slits cut in
o718 GO01417A 29 51 24 112 Squaw 430- Tatum 135 55-60 01-Jan-55 casing for 1120822.4 | 430022.8
Tom Walters [Mound Rd. NE 69354 24-Aug-10 Tom Walters  [5333(M) Hlavacck Well 350 Turbine pump steel screen
308-665- pve slid
2303(H) 308 inside old purchased
o717 29 51 26 112 Squaw 430- Tatum 160 steel 1119281.0 | 427121.2 from Carl
Tom Walters |Mound Rd. Marsland NE 68354 24-Aug-10 Tom Walters  [5333(M) Hlavacek Well livestock active b pvc & steel |casing Wilkins
) old
0718 28 51 34 308-685- d 1111814.1 | 422500.8
2303(H) 308{ homestea
430- Tatum d, through. across
June Winget (808 2nd Street |Crawford NE 60330 24-Aug-10 Tom Walters __ |5333(M) Hlavacek Well fivestock active steel tracks
308-665-
2303(H) 308 drilled
0719 29 51 13 112 Squaw 430- Tatum 160 01-Jan-60 before 1122515.2 | 440218.3
Tom Walters |Mound Rd. Marsland NE 69354 24-Aug-10 Tom Walters | 5333(M) Hiavacek Well livestock active steel 1962
CBO
drillers
0720 5 i 225 503 |20-Nov07| 78 4.050D pondoff | 4 o360 | 4403414
G-165283 29 1 12 79-225 | Brule/Arikaree Crow Butte 308-665- . lov- 3 Landsill of n A K
Resources, 86 Crow Butte 2215 Ext Tatum Well to Other (drilier drillers Exploratio | PVC/: White [Hollibaug
Inc. Rd. Crawford NE 69339 24-Aug-10|Marsland  |Wade Beins 113 Hlavacek Pond supply water) active 5{pond i n Certalok hRd.
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APPENDIX A
Water User Survey Information for Water Supply Wells
in 2.2-Mile Area of Review

DNR - Total
Registration | Township | Range | Section Screen Name of Water Owners. Street Ci State Zip Code Permit Contact Suppl Well Estimated Depth Static . Casing | Diameter . Casin
, 9
Well id Number Location |Location| Location | Interval (ft] Strata Quality Name Add Ad Add Address Date Area Person Telephone | Interviewer | Source |Water Use Type| Status | Rate (gpm)} Histo ft Level (ft) | Drill Date | Depth (ft) | (inches) | Pumping Method| Driller Type Remarks| Easting g X _3|
9 ry ot
CBO
drillers
0721 | G-165282 20 5 le/Ari 20-0ct:08| 69 pondioff | 0148 | a40485.1
- 1 12 60-89 | Brule/Arikaree Crow Butte 308-665- 89 50.4 ct- 4.950D Landrill Squaw 2 5
Resources, 86 Crow Butte 2215 Ext Tatum Well to Other (driller drillers Exploratio |PVC: White |Mound
Inc. Rd. Crawford NE 69330]  24-Aug-10|Marsland  [Wade Beins 113 Hlavacek Pond supply water) active 5[pond submersible n Certalok Rd.
308-665-
2303(H) 308 follow
0722 20 51 12 112 Squaw 430- Tatum 160 REA 1124745.2 | 442385.0
Tom Walters |Mound Rd. NE 69354 24-Aug-10 d |Tom Walters  [5333(M) Hilavacek Well livestock active ibl poles
Wellings
308-665- Rental, Bonnie
0723 G100831 29 51 1 180-220 2303(H) 308, 220 150 18-May-09 180 ] well is 1119554.2 | 440690.5 |Chapman
Bonnie 1808 Oxford 430- Tatum domestic/livesto behind #307-632-
Chapman Dr. Cheyenne  |WY 82001 24-Aug-10 Tom Walters  {5333(M} Hlavacek Well ck active  [10 by ibl Chubb pve house 3269
Wellings
308-665- Rental, Bonnie
0724 28 51 11 2303(H) 3081 do not 1119753.9 | 440732.5 |Chapman
Bonnie 1808 Oxford 430- Tatum domestic/livesto use well #307-632-
Chapman Or. Cheyenne  |WY 82001 24-Aug-10 Tom Walters  |5333(M) Hiavacek Well ck inactive 1_by coral 3269
308-665- Bonnie
2303(H) 3084 Chapman
0725 5094856 20 50 7 180-240 Bonnie 1808 Oxford 430- Tatum 240 139 01-Jan-97 240 1 #307-632- 1128286.3 | 442274.9
Chapman Or. Cheyenne  |WY 82001 24-Aug-10 Tom Walters  |5333(M) Hiavacek Well livestock active (3 Windmill Nelson pve 3260
308-665- Bonne
2303(H) 308, d-old oil Chapman
0726 2 51 12 Bonnie 1808 Oxford 430- Tatum 300 | 70-80 test well #307-632-
C } Dr. Cheyenne  |WY 82001 24-Aug-10 Tom Walters  |5333(M) Hiavacek Well inactive caved in 3269
308-665- Natural
2303(H) 308 Springs.
2 5 1° Bonnie 1808 Oxford 430- Tatum full since
C Dr. Cheyenne (WY 82001 24-Aug-10{Marsland | Tom Walters  |5333(M) Hlavacek Spring livestock 1934
308-665-
2303(H) 3084 pvc inside
0727 28 51 1 430- Tatum 180 submersible/Wind steel 1122822.4 | 446628.1
June Winget (808 2nd Street | Crawford NE 60339 24-Aug-10|Marsland | Tom Walters  [5333(M) Hlavacek Well livestock active mill pvcisteel casing
308-665-
490 West 2303(H) 3081
0728 G088070 29 51 1 180-260 Gerladine Shore Village 430- Tatum 260 112 01-Jan-96 200 1 1121872.0 | 450812.2
Alloway Rd. Casper wy 82601 24-Aug-10 Tom Walters  |5333(M) Hlavacek Well livestoch active (10 Nelson pve
leased by
Tom
Walters,
0720 29 50 8 180 01-Jan-60 spoke 1128117.7 | 445802.1
with
Dewayne 1343 Canyon Dewayne 308-432- Tatum Walters well on 8-
Holli Dr. Chadron NE 69337 10-Nov-10]{A Holli 6833 Hlavacek Well 10-15 Windmill about 24-10
0730 29 50 7 Marsland 1126008.5 | 442756.2
Brule/Anka 306-665- <285 house [Bonne
rule/Ankaree
2303(H}); (Based used for old Cal Chapman
0730 29 50 7 (Based on Bonnie 1808 Oxford 308430 {Tatum on water vacation | 1126008.5 | 4427562 | joyinaugh |#307-632-
water quality) Chapman Dr. Cheyenre  [WY 82001 24-Aug-10{Marsiand | Tom Walters _ [5333(M) _|Hlavacek |well Domestic active quality) by A home place 3269
307-237- leased to
499 West 8377(H); Patti
0731 G080120 29 50 18 120-180 Geraldine Shore Village Geraldine 307-256- Tatum 180 108 01-Jan-96 147 1 Hollibaug 1125370.9 | 438301.7
Alloway Rd Casper WY 82601 24-Aug-10|Marsland  )Alloway 0457(M) Hlavacek Well livestock active |3 b l Nelson pve h
Dewayne 1343 Canyon Dewayne 308-432- Tatum
0732 | G043958 20 50 7 Hotlibaugh _ IDr. Chadron |NE 69337 10-Nov-10|Marstand _ [Hollibaugh |6833 Hiavacek  |well A active  |1300 280 78 (Odan74| T 8 |Turbine pump 1130680.7 | 436870.7
308-665-
2731(H);
0733 29 51 13 308-430- Tatum 11242054 | 435560.2
Pat Furman | 3142 River Rd. |Marsiand NE 60354 23-Aug-10 Pat Furman 1817(M) Hiavacek Well livestock active Windmill
308-665-
499 West 2303(H);
0734 G004138 30 50 31 240-300 Geraldine Shore Village 308430 Tatum 300 1 01-Jan-88 300 9 1126994.5 | 453703.8
Alloway Rd. Casper WY 82601 24-Aug- Tom Walters  [5333(M) Hlavacek Well livestock cylinder pump Nelson pve
well
. registered ground
0735 G148049 30 50 3 355-375 375 210 01-Jan-07 375 9 in Patt 1127652.4 | 450927.5 |owned by
Patti 871 Squaw Dewayne 308-432- Tatum Hollibaug Dewayne
Hollibaugh Mound Rd Crawford NE 60339 01-Sep-10|Marsland | Hollil 6833 Hlavacek livestock active Prosser  |pvc hs name; Hollibaugh
Chase Qwmer
Drilling update by (NDNR
0736 G068634 29 50 17 120-200 Bert & Laura |360 Oetken 308-665- Tatum 200 115 01-Jan-68 120 8 (out of 1133618.8 | 438066.8 J. Cearley |Water Well
Lee Oetken  [Rd. Crawford NE 69339 11-Apr-13 Greg Oetken  |2520 * {Hlavacek Well A ttural active (900 i ) of Arcadis |Database
tMidwest
Fam Owner
Q737 G088635 20 50 17 340 110 01-Jan-73 | Unknown 8 Service 1134975.2 | 437990.2 |updateby (NDNR
Bert 8 Laura |360 Oetken 308-665- Tatum Gering, J. Cearley |Water Well
Lee Oetken  |Rd.. Crawford NE \69339 11-Apr-1 Greg Oetken  [2620 Hiavacek Well A active | 1200 NE of Arcadis [D:
land
owned by
June well
0738 G097537 29 51 28 240-260 308-665- 260 178 01-Jan-68 240 9 Winget, 1115236.8 | 425854.9 [registered
2303(H); leased by in Lonnie
808 W. 2nd 308-430- Tatum Tom Wilkins
June Winget |Street Crawford NE 80339 24-Aug-10{Marsland | Tom Watters 5333(M) Hiavacek Well livestock active 3 Windmill Chubb pve Walters; name
Bruce 308-665- Tatum
o739 | G113e23 » 50 30 30-60 Troester _|3143 River Rd |Marsland  |NE 69354 08-Nov-10|Marsland__|Bruce Troester |2353 Hiavacek | Well i ) |active |10 had 14 |08-Nov-01 9 Chubb__|pve 11273424 | 4254864
Bruce 308-665-  [Tatum
0740 | c108804 2 50 % 50-100 Troester |3143 River Rd |Marsiand  |NE 69354 08-Nov-10|Marsland__|Bruce Troester |2353 Hiavacek | Well gi active {850 1o 8 |02FebD s Nelson _|pve 11275198 | 424306.8
house
50- well;
0741 G081600 29 50 20 170&170- v 180 42 01-Jan-94 2 between | 1131600.1 | 425727.9
190 308-665- Tatum domestic/livesto the two
Greg Qetken (3211 River Rd. NE 69354 05-Nov-10|Marsland _ [Greg Oetken  ]2520 Hlavacek Well ck active {20 Chubb pve houses
Bruce 308-665- | Tatum
0742 | G086157 » 50 3 40-60 Troester __|3143 River Rd, NE 69354 08-Nov-10|Marsland _|Bruce Troester {2353 Hiavacek  |well llivestock active {20 had 18 |01dames 2 b Chubb__|pvc 1126845.0 | 4237714
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APPENDIX A
Water User Survey Information for Water Supply Wells
in 2.2-Mile Area of Review

DNR "Total
Registration | Township { Range | Section Screen Name of Water Owners Street City State Zip Code Permit Contact Supply Well | Estimated Depth Static Casing | Diameter Casing
Wall Id Number Location jLocation| Location |Interval (ft) Strata Quality Name Addross Address | Address | Address Date Area Person Telephone | Interviewer | Source |Water Use Type| Status | Rate (gpm)| History {ft) Level (ft) | Drill Date | Depth (ft) { (inches) | Pumping Method| Driller Type Remarks| Easting i) 3
AL/ (o
308-665- Tatum
0743 | 6106423 30 51 27 120-140 John A 1761 River Rd. NE 69354 03-Nov-10 TJ.Manning  |5333(M)  |Hlavacek  |well active 140 70 j05-May-00) 120 ° ibl Chubb  [pve 11147252 | 4614811
308-665- Tatum windmiil/'submersi
0744 30 51 2 John A 1761 River Rd. NE 69354 03-Nov-10|Marsland | TJ. Manning  |5333(M)  |Hlavacex  |wel livestock active g 30 j01Jan70| 80 5 b Chubb [pve 11178893 | 450031.5
o745 30 51 2 308665 Tatum
John Manning {1761 River Rd. NE 69354 03-Nov-10[Marsland | TJ. Manning  |5333(M) _|Hlavacek _ |wel livestock active il 1118781.9 | 459206.3
308-665- Tatum
0746 30 51 36 John Manning |1761 River Rd. NE 60354 03-Nov-10|Marsland _[TJ. Manning  |5333(M) _ |Hlavacek __|well livestock active Windmill state lang| 11211829 | 4551781
B 308-665- Tatum submersible/Wind
o747 30 51 35 Arikaree John M 1761 River Rd. NE 60354 03-Nov-10|Marsland | T.J. Manning _ |5333(M) _[Hlavacek _|well livestock active 225 200 mil 1117800.2 | 4537838
306-665- | Tatum
0748 2 51 3 John Manning | 1761 River Rd. NE 60354 03-Nov-10|Marsland | T.J. Manning _ |5333(M) _|Hiavacek  [Well livestock active submersibl 11130461 | 448636.2
308-685- Tatum
0749 30 51 el John Manning | 1761 River Rd. NE 60354 03-Nov-10|Marsland | T.J. Manning _ |5333(M) _ |Hiavacek |well livestock inactive Windmil 11127767 | 452017.4
308-685- Tatum
0750 30 51 34 John Manning |1761 River Rd. |Marsiand___|NE 69354 03-Nov-10|Marsland | T.J. Manning _ [5333M)  |Hiavacek  |Well _[livestock active Windmill 11127104 | 4547531
306-665- | Tatum
0751 30 51 28 John Manning |1761 River Rd. |Marsland__|NE 69354 03-Nov-10 T4, 5333(M)  |Hiavacek  |well llivestock active Windmill 1105386.1 | 4571800
306-665- | Tatum T
0752 28 50 2 Bert Oetken {3211 River Rd. [Marsiand _|NE 69354 05-Nov-10 Greg Oetken 2520 Hiavacek | Well ok active  |10-20 200-300 bmersib bams | 11323005 | 426415.9
0753 20 50 2 308-665  |Tatum domestic/livesto 200-300 by houses| 1130626.6 | 426414.2
Bert Oetken {3211 River Rd. {Marsland NE 69354 05-Nov-10 Greg Oetken {2520 Hiavacek Well ck active 50 b ibl and barn
o754 20 50 20 308-665- | Tatum 200-300 by houses| 1131539.7 | 425061.1
Bert Oetken |3211 River Rd. NE 69354 05-Nov-10|Marstand  |Greg Oetken  |2520 Hlavacek Well livestock active  [10-20 submersibl and bamn
308-665- Tatum
0785 i 50 20 Bert Oetken _|3211 River Rd. NE 69354 05-Nov-10 Greg Oetken _|2520 Hlavacek _|well livestock active  |10-20 200-300 submersi 1134050.4 | 427607.6
oid
0756 29 50 20 308665  |Tatum windmill | 200-300 1132462.9 | 432460.1
Bert Oetken |3211 River Rd. NE 69354 05-Nov-10|Marsk: Greg Oetken (2520 Hiavacek Well livestock inactive fell over Pump Jack
308-665- Tatum
0758 29 50 20 Bert Oetken _|3211 River Rd. NE 69354 05-Nov-10{Marsland _{Greg Oetken _ |2520 Hiavacek  |well livestock active  |10-20 200-300 1133622.5 | 428537.5
308-665- Tatum
0760 2 50 7 Bert Oetken |3211 River Rd. |Marsiand __{NE 69354 05-Nov-10|Marsland | Greg Oetken 2520 Hiavacek  |well A active  [1000 bmersibl 11351893 | 4303433
308-665- Tatum
o762 2 5o il Bert Oetken |3211 River Rd. [Marsiand__|NE 60354 05-Nov-10|Marsland | Greg Oetken __|2520 Hiavacek  |Well |livestock active 110-20 200-300 bmersibl state lang | 11389603 | 435635.4
308-685- | Tatum
0763 2 50 16 Bert Oetken |3211 River Rd. [Marsland __|NE 60354 05-Nov-10 Greg Oetken __|2520 Hiavacek | Well fivestock active  10-20 200-300 state lang | 11405655 | 437331.7
308-685- | Tatum
0764 29 50 e Bert Oetken  |3211 River Rd. [Marstand __|NE 60354 05-Nov-10 Greg Oetken __|2520 Hiavacek | Well livestock active 1020 200-300 Windmill 11406462 | 441535.3
308-665- Tatum
0765 2 50 4 Bert Oethen |3211 River Rd. [Marsland __|NE 60354 05-Nov-10 Greg Oetken _[2520 Hiavacek  |Well |livestock active | 10-20 200-300 Windmill 1137611.0 | 447306.0
306665 [Talm
o766 2 50 4 Bert Oetken |3211 River Rd. NE 69354 05-Nov-10|Mars! Greg Oetken _[2520 Hiavacek  |well active |10-20 200-300 st 1138031.7 | 449860.5
not far
o767 20 51 4 308665 |Tatum 200-300 from 11072460 | 483288
Bert Oetken _|3211 River Rd. NE 69354 05-Nov-10{M Greg Oetken _|2520 Hiavacek  |Well |livestock active |10-20 Windmill house
308-665- Tatum pumps house
0768 28 1 4 Bert Oetken |3211 River Rd. NE 60354 05-Nov-10 Greg Octken _|2520 Hiavacek  |wel Domestic active good 200300 |  60-120 well 1107063.9 | 448333.0
306-665- | Tatum
0760 2 51 4 Bert Oetken _|3211 River Rd. NE 69354 05-Nov-10]M Greg Oetken _|2520 Hisvacek  |wen livestock active |10-20 200-300 Windmil 1105085.0 | 447845.8
306-665- | Talum
o770 2 51 5 Bert Oetken _|3211 River Rd, NE 69354 05-Nov-10|Mars| Greg Oetken _|2520 Hiavacek  |Well |livestock active |10-20 200-300 Windmil 11026205 | 447700.3
306-665- | Tatum
o7 2 51 5 Bert Oetken _|3211 River Rd. |Marsland___|NE 69354 05-Nov-10|Marsiand | Greg Oetken__|2520 Hiavacek | well livestock active |10-20 200-300 Windmill 11034263 | 440607.7
308-665- Tatum
0772 29 51 0 Bert Oetken |3211 River Rd. |Marstand _ |NE 69354 05-Nov-10|Marstand | Greg Oetken 2520 Hlavacek  |Well livestock active 1020 200-300 Windmill 1108613.8 | 442622.8
308-665- Tatum
o773 2 5 9 Bert Oetken {3211 River Rd [Marsland __|NE 69354 05-Nov-10|Marsland_|Greg Oetken 2520 Hiavacek  |Well livestock active |10-20 200-300 Windmill 1106844.2 | 444555.1
0775 | Goes054 30 51 33 308665 |Tatum 220 117 |oapros| 200 o |submersibleWind ble undes | 1108495.3 | 454893.0
Bert Oetken 3211 River Rd. |Marsland NE 69354 05-Nov-10|Marsland | Greg Oetken 2520 Hlavacek Well livestock active 10 mill Chubb pvc windmill
306-665 [Tatum
0776 28 5 4 Bert Oetken |3211 River Rd. [Marsiand _ |NE 69354 05-Nov-10|Marsland | Greg Oetken {2620 Hiavacek  |well |livestock active  |10-20 200-300 b 1105105.1 | 4505005
Bruce 308-865- Tatum
orrr 2 50 30 Troester __ [3143 RiverRd. [Marsland __|NE 69354 08-Nov-10|Marsland _|Bruce Troester |2353 Hlavacek  |well d garden |active _|10-20 60 bmersib 11275201 | 425634.3
Bruce 308-665- Tatum
0778 2 50 30 Troester 3143 River Rd. [ NE 69354 08-Nov-10 Bruce Troester |2353 Hiavacek |well livestock inactive |10-20 60 b 1127537.2 | 426508.6
Bruce 308-665- Tatum
0779 28 5 12 Troester 3143 River R, NE 60354 08-Nov-10 Bruce Troester (2353 Hiavacek _|well livestock active |3 140 Windmill 1131744.1 | 410502.0
Bruce 308-685- Tatum
0780 28 51 " Troester 3143 River Rd. |Marsland__|NE 69354 08-Nov-10 Bruce Troester |2353 Hiavacek | well livestock active {10-20 60 Windmit 1127490.1 | 413063.4
Bruce 308-665- Tatum
o781 28 51 2 Troester 3143 River Rd. NE 69354 08-Nov-10 Bruce Troester |2353 Hiavacek  |Well livestock active _|10-20 60 Windmil 11263197 | 4165221
Tand
bought
o782 | G134034 20 50 28 100 20 |o1-dan60 Midwest from 11395222 | 427841.1
Bruce 308-665- Tatum Farm Chuck
Troester 3143 River Rd. |Marsland NE 68354 08-Nov-10|Marsland  |Bruce Troester [2353 Hlavacek Well A active  |700 Service Tumbull
land
bought
0783 | G150312 20 50 28 50-70 70 24 |otJan08| 70 9 from 11399169 | 428674.7
Bruce 308-665-  |Tatum Chuck
Troester 3143 River Rd. [Marsland NE 60354 08-Nov-10|Marsland _ |Bruce Troester |2353 Hiavacek Well Domestic active {15 submersible Chubb pve Tumbull
useable
but not
being
0784 29 50 27 40-60 used, | 11444516 | 4278795
alnd
Bruce 308-665- Tatum bought Chuck
Troester 3143 River Rd. NE 69354 08-Nov-10|Marsland _ |Bruce Troester |2353 Hilavacek Well 10-20 Windmiill from Tumbull
Bruce 306-665-[Tatum
o788 28 5 ' Troester __|3143 River Rd. |Marsiand__|NE 60354 08-Nov-10|Marsiand _|Bruce Troester |2353 Hiavacek  |Well 3 140 Windmil 1131834.3 | 418463.8
Bruce 308-665- Tatum
0786 28 51 ' Troester 13143 River Rd. [Marsland __|NE 60354 08-Nov-10|Marsiand _ [Bruce Troester |2353 Hiavacek  |well I 3 140 Windmill 1131089.0 | 415095.5
Dewayne 1343 Canyon Dewayne 308-432- Tatum
ore7 2 50 18 Hollibaugh __[Dr. Chadron __|NE 69337 10-Nov-10|Marstand _|Holl 6833 Hiavacek  |Well llivestock inactive |10 130 01-Jan-60 Windmil . pve 1126168.2 | 433468.9
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APPENDIX A
Water User Survey Information for Water Supply Wells
in 2.2-Mile Area of Review

DONR Total
Registration { Township | Range | Section $creen Name of Water Owners Street City State 2ip Code Permit Contact Supply Well | Estimated Depth Static Casing | Diametar Casing
Waell Id Number Location [Location| Location ] Interval (ft) Strata Quality Name Add Add Add Add Date Area Person Talephone | Interviewer | Source |Water Use Type| Status | Rate (gpm}| History {ft} Level {ft) [ Drill Date | Depth {f) | (inches) | Pumping Method| Driller Type Remarks| Easting ing 2 _3|
— e
o788 20 50 18 Dewayne 1343 Canyon Dewayne 308-432- Tatum
Hollibaugh _{Dr. Chadron  |NE 69337 10-Nov-10|Marsland__|Hollibaugh 6833 Hlavacek  |well livestock active {10 130-140 01-Jan-40 Windmill steel 1128858.0 | 438266 6
Dewayne 1343 Canyon Dewayne 308-432- Tatum
0780 2 50 8 Hollibaugh _ {Dr. Chadron  |NE 60337 10-Nov-10 Hollibaugh __|6833 Hiavacek  |Well livestock inactive |10-20 160 Windmil pve 11340817 | 442038.2
Dewayne 1343 Canyon Dewayne 308-432- Tatum
o791 2 50 9 Holli Dr. Chadron _ |NE 69337 10-Nov- Hollibaugh __|6833 Hlavacek | Well livestock active  [10-20 160-170 Windmill steel 11370662 | 441101.8
Dewayne 1343 Canyon Dewayne 308-432-  [Tatum
orez 20 50 5 Holli Dr. Chadron __ |NE 69337 10-Nov-10) Hollbaugh _|6833 Hlavacek  |Well livestock active |10 180 Windmil steel old wey) | 1134397.3 | 445473.0
0793 30 50 32 Dewayne 1343 Canyon Dewayne 308-432- Tatum 300 is not 113334B.7 | 4513148
Holli Dr. Chadron NE 69337 10-Nov-1 Hollibaugh 6833 Hlavacek Well livestock active  |8-10 Windmill pve working
well
drilled
between
0784 30 50 31 300 1925- 1120656.3 | 453879.2
1930,
Dewayne 1343 Canyon Dewayne 308-432- Tatum & house
Hollibaugh Dr. Chadron NE 60337 10-Nov-10|M; Hotli 6833 Hlavacek Well ck active 10-15 {submersibi. pvc well
well
drilled in
0795 30 50 3 350 01-Jan-00 ‘1"99905 11300725 | 453722.8
Dewayne 1343 Canyon Dewayne 308-432- Tatum domestic/livesto house
Hollibaugh Dr. Chadron NE 60337 10-Nov-10 Holli 6833 Hilavacek Well ck active 10-15 submersi pve well
not in
use, well
0796 30 50 31 350 01-Jan-80 drilled in | 1128914.6 | 452242.4
Dewayne 1343 Canyon Dewayne 308-432- Tatum domestic/livesto the
Hollibaugh Dr. Chadron NE 69337 10-Nov-10 Holli 6833 Hlavacek Well ck inacti 15 pvc 1980's
Between
Anderson well drilled
0798 30 51 24 200 01-Jan-00 and 1121934.8 | 465630.5 approximat
Melbum 308-432- Tatum Franey- ely 10 yrs
Franey 780 Perry Dr. _ {Chadron NE 69337 11-Nov-10 Marvina Franey |8384 Hlavacek Well livestock aclive 10-20 Chubb pve share well ago
1/4 mile
south of
Hough Leonard
0789 30 51 24 250 Rd. in 1122170.9 | 462541.3 Chubb
Melbum 308-432- Tatum middle of works on
Franey 780 Perry Dr.  [Chadron NE 69337 11-Nov-1 Marvina Franey {8384 Hlavacek Welt active 10-20 Windmill property, windmill old well
well is Leased by
0800 30 51 13 308-665- Tatum over 50 1122174.9 | 468011.5 |Travis
Jim Anderson (101 Linn Street | Crawford NE 69339 12-Nov-10 Jim Ande: 2395 Hlavacek Well livestock active Windmill yrs old. Anderson
308-665- | Tatum
0801 | G116402 30 50 19 Mike Graves |132 Hough Rd. |Crawford __|NE 69338 11-Nov-10 Mike Graves 1206 Hiavacek  |Well active |15 220 70 | 06Ju0z | 220 ° bmersibl Chubb __|pve 1120078.9 | 404282.7
started
out being house and
a itding
0802 30 51 25 180-200 80 domestic 1121275.9 | 457656.7 torn down,
1244 W, 308-685- Tatum well in livestock
Emmett Hale |Belmont Rd.  |Crawford NE 60338 15-Nov-10]A EmmettHale  |1714 Hlavacek Well livestock active 10-20 Windmill Chubb 1945 eversinc__ [old well
drilled
0803 30 51 29 211 E. Belmont 308-665- Tatum before 1104542.3 | 461686.1
Edward Metz |Rd Crawford NE 6933 14-Jan-11|Marsland _ [Edward Metz  |1548 Hlavacek Well livestock active Windmilt 1984
211 E. Belmont 308-665- Tatum domestic/livesto
0804 30 51 2 Edward Metz [Rd. Crawford __|NE 69338 14-Jan-11|Marsland _|Edward Metz | 1546 Hiavacek  |weft ok active deep bmersibl Chubb by house | 11044684 | 461791.2
flow not
great
enough to
0805 30 51 29 shallow by house, 1104640.5 | 461790.0 handle
211 E. Belmont 308-665- Tatum do not submersib}
Edward Metz |Rd. Crawford NE 69339 14-Jan-11|Marsland  |Edward Metz 1548 Hlavacek Well livestock inactive |not good Pump Jack use e
windmifl
0806 30 51 29 is broken, | 1104273.2 | 461660.7
211 E. Belmont 308-685-  |Tatum do not
Edward Metz |Rd. Crawford NE 69339 14-Jan-11|Marsland | Edward Metz 1546 Hiavacek Well livestock inactive Windmill Chubb use well
David 112 Oetken 308-685-  |Tatum ic/1i house
0807 % 51 2 Verhage Rd. Crawford__|NE 69330 14-dan-11 David Verhage 12702 Hiavacek  |Well & active | pumps good 200-220 01-Jan-76 bmersibl Chubb _|not cased |well 11030804 | 458666.3
Russell 114 Oetken |Russell 308-665- Tatum domestic/livesto 27 years
0808 30 5 2 Finneman Rd. Crawford NE 69339 14-Jan-11 Finneman 2756 Hlavacek Weil ck active  [pumps good 160 100 01-Jan-84 b Chubb galvaniz old 1104002.9 | 458507.1
well
drilled
before
0809 30 51 28 300 1947 1100835.8 | 461243.9
Adelaide 361 E. Belmont Adelaide 308-665- Tatum located
Watther Rd. Crawford NE 69339 14-Jan-11|Marstand _ jWalther 1726 Hlavacek Well livestock active  |fairly good Windmill by bam
well is at
least 20
0810 30 51 28 >300 01-Jan-90 years old, 1109942.6 | 461542.5
Adelaide 361 E. Belmont Adelaide 308-685- Tatum domestic/livesto by blue
Walther Rd. Crawford NE 69339 14-Jan-11|Marsland __[Walther 17268 Hlavacek - |Well ck active |1 bi Prosser shed, house well
well
0811 30 51 21 >300 01-Jan-90 drilled 1110187.6 | 462030.2
Adelaide 361 E. Belmont Adelaide 308-665- |Tatum domestic/livesto f about 20
Walther Rd. Crawford NE 609339 14-Jan-11 Walther 1726 Hiavacek Well ck active  [1/2 Windmill Drilling years ago
327 E. Belmont 308-665- Tatum domestic/livesto house
0812 30 51 2 Gary Fickel _|Rd. Crawford _|NE 69330 14-Jan-11|Marsland | Gary Fickel _[2439 Hiavacek  |wefl K active _|good 260 Olan71] 220 b Chubb well 1100662.5 | 465283.8
327 E. Belmont 308-665- Tatum .
0813 30 51 2 Gary Fickel _|Rd. Crawiord __[NE 69339 14-Jan-11 Gary Fickel __|2439 Hiavacek  |well livestock active 280 01-Jan-39 Windmill steel 1109411.4 | 465224.8
CBO
0814 30 51 21 327 E. Belmont 308-685- | Tatum Crow exploratio]| 1106915.0 | 466807.6
Gary Fickel |Rd. Crawford NE 69339 14-Jan-11 Gary Ficket 2439 Hlavacek Well P! Butte n hole
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APPENDIX A

Water User Survey Information for Water Supply Wells
in 2.2-Mile Area of Review

DNR . Total .
Registration | Township | Range | Section Screen Name of Water Owners Street City State Zip Code Pormit Contact Supply Well | Estimated Depth Static Casing | Diameter ) Casing
Well Id Number Location |Location| Location }interval {ft)| Strata Quality Name Address Address | Address | Address Date Area Person Telephone | Interviewer | Source |Water Use Type| Status | Rate (gpm)| History (ft) Level (ft) | Drill Date | Depth (ft) | (inches) | Pumping Method| Driller Type Remarks| Easting ] _: _3|
house
0815 20 51 14 well, drill
211 Squaw 308-665-  |Tatum 140 01-Jan-55 in 1955 or| 1119645.0 | 435833.7
Buzz Toliman |Mound NE 69354 14-Jan-11|Marsland _ |Buzz Tollman  }2415 Hlavacek Well Oomestic active  |5-6 by ibl Chubb steel 1956
211 Squaw 308-665- Tatum
0816 (ad 51 14 Buzz Tollman |Mound NE 69354 14-Jan-11|Mars! Buzz Tollman_|2415 Hlavacex  |Well livestock inactive |4-6 140 bmersibl stoel oldwel | 11192477 | 4358535
211 Squaw 308-685- Tatum not cased
0817 » 5 14 Buzz Tollman [Mound NE 69354 14-Jar-11|Marst Buzz Toflman_|2415 Hlavacek  |Well livestock inactive |1-4 160 to bottom Windmifl stoel 1116264.0 | 436157.5
211 Squaw 308-685- Tatum
0818 2 51 15 Buzz Toliman |Mound IMarsiand__INE 60354 1d-Jan-11|Marsland _|Buzz Toflman _[2415 Hiavacek _|Well livestock active  [1-2 140 01-Jan-50 Windmifl Chubb__|steel 11124216 | 439735.3
drilled in
0819 20 51 22 211 Squaw 308-665- | Tatum 140 02-Jan-00 bs"" '°k theearly | 1111644.7 | 435252.1
Buzz Tollman |Mound NE 69354 14-Jan-11|Marsland _ |Buzz Toliman__[2415 Hlavacek  |Well livestock active  [1-2 utte roc Windmili Pellren _|steel 1900's
211 Squaw 308-685- Tatum
0820 2 51 16 Buzz Toliman |Mound NE 69354 14-Jare11A Buzz Tollman_[2415 Hiavacek | Well livestock active  [1-2 140 01-Jan-55 Windmill Chubb__|steel 11078760 | 438842.8
211 Squaw 308-665- Tatum
0821 2 51 2 Buzz Toliman |Mound NE 60354 14-Jan-11 Buzz Toliman _[2415 Hiavacek  |Well livestock active |3 160 01-Jan-60 bmersibl Peterson_|pve 11183565 | 432321.7
211 Squaw 308-865- Tatum
0822 i 1 2 Buzz Tollman |Mound NE 69354 14-Jan-11 Buzz Tollman_|2415 Hiavacek  |Well livestock active |67 140 01-Jan-60 Chubb _|steel 1116025.6 | 432731.4
211 Squaw 308665~ [Tatum
0823 20 51 2 Buzz Toliman [Mound NE 69354 14~Jar-11[Marstand _|Buzz Tollman _|2415 Hiavacek  |Well |livestock active |12 100 01-Jan-50 Windmil Chubb _|steel 1116762.1 | 4273441
by house,
0824 20 51 3 211 Squaw 308.665.  |Tatum 100 01-Jan-67 tincks | 1116317.9 | 4242389
Buzz Tollman |Mound NE 69354 14-Jan-11 Buzz Tollman {2415 Hlavacek Well Domestic active |4 Chubb house
drifled in
0825 29 51 21 211 Squaw 308-665- Tatum 140 02-Jan-00 the 1100005.9 | 432413.1
Buzz Tollman |Mound Marsland NE 69354 14-Jan-11|Ma Buzz Tollman  |2415 Hlavacek Well livestock active 1-2 Windmill Pellran steel 1800's
inherited does not
land from know
0826 30 51 32 Scott and Tatum grandfath leased by 11028703 | 453054.3 history of
Robbie Diehi Chadron NE 69337 28-Oct-08|Marsland _ |Robbie Diehl Hlavacek Well livestock active er. Pump Jack Oetkens well
inherited does not
land from know
0827 30 51 2 Scott and Tatum grandfath leased by 1104385.7 | 457644.6 history of
Raobbie Diehl Chadron NE 69337 28-Oct-0! Robbie Diehl Hlavacek Well livestock active er Oetkens well
308-685- Tatum house
0828 | G103966 30 51 2 140-160 Kenneth Kock | 116 Oetken Rd |Crawford _{NE 69339 14~Jan-11|Mars) Kenneth Kock _|1449 Hiavacek  |well Domestic active |10 160 3 10-Jui09 | 100 9 Chubb__ |pve well 1104683.8 | 4584771
windmill
has
broken,
old
0820 30 51 20 bandone| 11038214 | 4620005
d
308-665- Tatum
Alice Porter (801 1st Street [Crawford NE 69339 15-Feb-11[Marsland _ |Alice Porter 3962 Hlavacek Well livestock inactive Windmill d
house
well, old
abandone
0830 | G118350 30 51 20 300 145 | 08-Oct02| 300 9 " 1103884.8 | 463003.5
308-665- Tatum homestea
Alice Porter (801 1st Street [Crawford NE 89339 15-Feb-11|Marsland _ |Alice Porter 3062 Hlavacek Well Domestic active 10 electric Chubb pve d
house
well, old
0831 28 50 27 shallow 0| 11447133 | 4258956
308487-  |Tatum
Dan Campbell 651 CR63__ | NE 69348 24-Feb-11[Marsland _{Deb Campbell |5330 Hlavacek  |well Domestic active d
old
0832 20 50 34 shallow d 1145622.6 | 422166.7
308-487- Tatum homestea
Dan Campbell|651 CR 63 Hemingford |NE 69348 24-Feb-11 Deb Campbell |5330 Hlavacek Well livestock active Windmill d
7600 Dodge 308-487- Tatum domestic/iivesto
0834 0 51 28 Arlee Phillips |Rd. ' NE 69348 25-Feb-11|Marsiand | Adee Philips |3876 Hiavacek  |Well ck inactive |good 300 01-Jan-76 pve notused | 1116182.0 | 462067.9
windmill
not
0835 30 51 23 7600 Dodge 308487 |Tatum 300 standing | 11160804 | 462504.7
Arlee Phillips jRd. t NE 69348 25-Feb-11 Arlee Phillips  |3876 Hiavacek Well k average Windmill pve anymors not used
7600 Dodge 308-487- Tatum
0836 | G100106 30 51 2 200-220 Ardee Phillips |Rd. ' NE 69348 25-Feb-11 Arlee Phillips {3876 Hlavacek .. |Well livestock active |average 220 145 | 26-Mar-98 9 pve 11202054 | 462677.2
7600 Dodge 308-487- Tatum
0837 30 51 [ Ariee Phillips |Rd. ' NE 69348 25-Feb-11]M Arlee Phillips 3878 Hlavacek  |Well livestock acive |average 300 01-Jan-69 pve 1119802.0 | 485856.2
. 7600 Dodge 308-487-  [Tatum tubular
0838 0 51 15 Arikaree Arlee Phillips [Rd. Hemingford |NE 69348 25-Feb-11{Marsland _{Ariee Phillips {3876 Hlavacek  |well livestock active |average 300 01-Jan64|  20-30 8 |windmin pipe 1112499.0 | 467397.3
7600 Dodge 308-487- Tatum
0839 30 5 5 Arlee Phillips |Rd. Hemingford |NE 60348 25-Feb-11|Marsland _|Arlee Phillips 13876 Hiavacek  |Well jivestock active |average 300 01-Jan-58 Windmill gatvanized 11121566 | 407400.7
7600 Dodge 308-487- Tatum
0840 % i s Arlee Phillips |Rd. Hemingford |NE 69348 25-Feb-11 Arlee Phillips __|3676 Hiavacek  |Well |livestock active |average 300 01-Jan-73 5 |windmin Chubb__ |pve 1114985.4 | 467280.5
7600 Dodge 308-487- Tatum
0841 | G100105 30 51 2 Arloe Phillips |Rd. Hemingford |NE 60348 25-Feb-11|Marsland__|Arlee Phillips _ |876 Hiavacek Wl livestock active |average 20 185 |25Mar-09 220 s b Chubb_|pve 1111665.6 | 4622099
cased
hole, will
0842 30 51 14 300 beused | 1118307.0 | 4602018
7600 Dodge 308-487- Tatum for waiting for
Aree Phillips |Rd. H NE 69348 25-Feb-11|Marsland _ |Arlee Phillips  |3876 Hlavacek - [Well 3] pve livestocl solar
well
0843 30 5 300 criled 1 1150805 | 4620002
1 2 7600 Dodge 308487-  |Tatum before : -
Ariee Phillips |Rd. Hemingford |NE 60348 25-Feb-11{Marsland__|Aree Phillips _|3878 Hiavacek  |well g Windmiill pve 1955
308-760-
1370(M);
0844 20 50 35 308487, | Tatum 170 1148015.3 | 418914.6
Keri Votruba | 8052 Cass Rd. |Hemingft NE 69348 25-Feb-11 Keri Votruba 5697(H, Hilavacek Well livestock active |6 Windmill steel
308-665- Tatum domestic/livesto
0845 » 50 28 Steve Kiaes _|3333 River Rd. NE 60354 25-Feb-11 Steve Klaes 1503 Hlavacek i |Well ok active b 11370415 | 4272434
308-665- Tatum ¢
0846 2 50 33 Steve Klaes _|3333 River Rd. NE 69354 25-Feb-11|Marsland _{Steve Kiaes  |1503 Hiavacek . |Well livestock active Windmill 11370480 | 421176.0

Revised October 2013



APPENDIX A
Water User Survey Information for Water Supply Wells
in 2.2-Mile Area of Review

DNR Total
Registration | Township [ Range | Section Screen Name of Water Owners Street City State Zip Code Permit Contact Supply Wall | Estimated Depth Static Casing | Diameter Casing :
Well ld Number Location |Location| Location | Interval (ft)| Strata Quality Namo Address Address | Address | Address Date Area Person Telephone { Interviewer | Source {Water Use Type| Status | Rate (gpm)| History {ft) Level (ft) | Drill Date | Depth (ft) | {inches) | Pumping Method| Driller Type Remarks| Easting ing » _3
28 50 6 308-665- | Tatum
0847 Steve Klaes _|3333 River Rd. |Marsland _|NE 60354 25-Feb-11 SteveKlaes |1503 Hiavacek  |Well livestock Active Windmil 11363452 | 4141271
308-665- Tatum
0848 28 50 s Steve Klaes _|3333 River Rd, |Marsland _|NE 69354 25-Feb-11|Marsland _|Steve Klzes _|1503 Hiavacek  |Well |iivestock active Windmilt 11389620 | 416711.3
308-665-  |Tatum
0840 » 50 2 Steve Klaes |3333 River Rd. |Marsiand  |NE 69354 25-Feb-11|Marsland__|Steve Klaes _|1503 Hiavacek  |Well |livestock active submersible 11424233 | 431322.9
308-665-  |Tatum vertical
0850 | G022646 29 50 2 Steve Klaes 3333 River Rd. [Marsland  |NE 69354 25-Feb-11|Marsiand  |Steve Klaes  |1503 Hiavacek  |Well Agricultural __lactive  |840 200 71 | Ot-Jan62 8 | Turbine pump shaft 1142735.9 | 432181.9
Kelly-
0851 G000345A 29 50 22 308-665- Tatum 140 60 10-Jun-04 140 8 Deines 144241.1 | 431350.1
Steve Klaes 3333 River Rd. NE 69354 25-Feb-11|Marsland | Steve Klaes 1503 Hlavacek Well A active  |500 submersibl Irigation
drilled in
0852 G0003458 29 50 22 308-665- Tatum 2003 or 1145455.9 | 432362.8
Steve Klaes | 3333 River Rd. |M: NE 69354 25-Feb-11 Steve Klaes 1503 Hlavacek Well A inactive submersibl 2004
Kelly-
0853 G126273 29 50 22 308-665- Tatum 150 63 01-Jan-04 140 8 Deines 1142384.3 | 434380.8
Steve Klaes | 3333 River Rd. {Marsland NE 69354 25-Feb-11|Marsland  [Steve Klaes 1503 Hiavacek Well Agricultural active 600 Gould Pump Iirigation
Monty 38 Squaw 308-665- Tatum domestic/livesto house
0854 30 51 H Magninnis Creek Rd. Crawford NE 89339 01-Mar-11 Monty Maginnis [1522 Hiavacek Well ok active (4 310 01-Jan-89 submersibl Nelson pvc well 11213327 | 4718300
may not be
drilled in cased
0855 30 51 "1 Monty 36 Squaw 308-665- Tatum 220 02-Jan-00 the early 11172759 | 474044.4 below 20-
Maginnis Creek Rd. Crawford NE 69339 01-Mar-11|Marsland _ |Monty Maginnis |1522 Hlavacek Well livestock active |3 Windmill 1900’s 30ft
T
0856 20 51 36 o\ o Windmil state jand| 1122555 | 4207265
greater
than 100
0857 29 51 25 40-50 8 yrs. Old, | 1119831.4 | 424946.6
Thomas 8713 Kendall 303-431- Tatum domestic/livesto leased by usable but
Poole : Arvada co 80003 01-Mar-11|M: Thomas Poole 16049 Hlavacek Well ck inactive |10 b bi gaivanized |Fuman's inactive
0858 | G06BE33 29 50 15 360 Oetken Tatum 200 105 | 01-Jan-68 8 1142168.8 | 437580.0
Bert Oetken |Rd. Crawford NE 69339 01-Mar-11 DNR Website Hlavacek Well A active 1000 ~lan- i .
cement
block on
top of
0859 29 51 27 120 no water | 01-Jan-20 well, 1114131.2 | 4299205
cased rock, well is
Marsland 308-665- Tatum down to dry-no
Cemetary River Rd. Marsland NE 69354 01-Mar-11|M: Buzz Tollman  [2415 Hlavacek Well Domestic inactive ho pump galvanized [butte water
filled with 2
cement
0860 28 51 3 500 01-Jan-70 1122705.9 | 415992.2 |plugs fo
Robert 308-487- Tatum old oil bring depth
Wehtje 201 CR79 Hemingford |NE 69348 01-Mar-11|M: Rose Wehtje 5340 Hlavacek Well livestock active Windmill test well up
N nas per
0861 30 50 10 Dugald Dugald 308-665-  [Tatum domesticflivesto 40 6 6 certified
Richardson 133 Hough Rd. |Crawford NE 69339 02-Mar-11|\ Ri 1283 Hlavacek Well ck/agriculture active b ibl galvanized [letter
Nicole 144 Oétken as per certified - |[Tatum domestic/livesto
0862 | 89968 30 51 20 135-155 Stansinski  |Rd. Crawford  |NE 69339 21-Mar-11|Marsiand | letter 2560 Hlavacek  |well ck active |16 155 98 | 06-Aug-96 45 |submersible Chubb  |pve 1104113.1 | 459435.5
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Nebraska Department of Environmental Quality
Well Completion Report _

Company:  Crow Butte Resources. Inc

Well Type:  productionTnjection Mooitar X

Ground Elevation: 4260.64 fi
Drilling Contractor:  Landnli Exploration

Mud Products; 4 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun; 971812013

Completed Formation: Arikaree

Casing Diameter: 495 mch O.D.

Casing Depth: 59 ft

Packer Type: Johnson K-packer

Centralizer Depths: 20,40

Screen Size: 0.020

Screened Interval(s) 61 ft. - 131 ft
ft. - ft.

Completed Formation Upper Boundary: 61 ft

Cement Conractor:  Crow Butte Resources

Estimated Cement Volume: 2.4 bbls,

Cement Density: 12.1 Ibs/gal

Cement Type/Class: /11 APL

Cement Circulated to Surface: i bbls.

Logging Contractor: Century Geophysical Corp

Unit No : 2008

Log Type:  Gamma, SP, Resistance, Deviation

Well Dewiation: 12 ft at 9.0 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.

On:

Certification:

Permit No. NE0122611

Project Crow Butte
Well No. AOW-]
Wellhead Elevation:
Dnller: R. Corbin

426154 f

Dnilling Completed On: 9/18/2013
Depth Drilled: 131 f
Casing Type White Certalok
Basket Depth: N/A f

Packer Depth: 51 ft

Gravel Size;

fo.

ft. - fi
Lower Boundary: 131 fi.
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 Tbs/gal
Operator Duni/Klein
Probe No..  9057C

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, Turther, 1 certify awarencss that
there are significant penalties for submitting false information, including the possibility of fine and

imprisonment,

By: Wade Beins

Jthide Lot

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality Permit No. NE0122611

Well Completion Report

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

Well Type:  Productioninjection o Mosime X Well No. AQOW-3

Ground Elevation: 435107 & Wellhead Elevation: 4352.07 ft.
Dniling Contractor:  Landrnill Exploration Driller: R. Corbin

Mud Products: 4 Bags Super Gel
Bit Size: 8 Inch

Drilling Begun: 9/1872013 Drilling Completed On: 9/18/2013
Completed Formation: Ankaree Depth Drilled: 151 ft
Casing Diameter: 495 inch 0.D. Casing Type: White Certalok
Casing Depth: 79 fi. Basket Depth: N/A fi
Packer Type: Johnson K-packer Packer Depth: 71 fi
Centralizer Depths: 20,40
Screen Size: 0020 Gravel Size:
Screened Interval(s): 81 ft - 151 f ft - ft.
ft - ft fi - ft
Completed Formation Upper Boundary: gl fr Lower Boundary: 151 f
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 3.1 bbls. Actual Cement Volume Used: 4.7 bbls.
Cement Density: 12.1 lbsfgal Water Volume Used: 34 bbls.
Cement Type/Class: 11 APL Additives: 50 1bs Salt 67 Ibs Bentonite
Cement Circulated to Surface; I bbls. Density At Surface: 12.1 lbs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn/Klein
Unut No.: 2008 Probe No.: 9057C
Log Type:  Gamma, SP, Resistance, Deviation
Well Deviation: 14 fi at 187.0 degrees
Remarks;
‘This report was filled out by: Wade Beins
Representing: Crow Butte Resources, Inc.
On:
Certification:

1 certify under penalty of law that 1 have personally examined and am familiar with the information submitted
in this form and all its sttachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, 1 believe the nformation is true, accurate, and complets. Further, 1 certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By Wade Beins Trle:  Senior Geologist

/ f
7'4/ Date: October 3, 2013




Nebraska Department of Environmental Quality
‘Well Completion Report

Company:  Crow Butte Resources. Inc.

Well Type:  Production/Injectivn . Mame X

Ground Elevation® 416101 f

Drilling Contractor:  Landrill Exploration

Mud Products: 4 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/16/2013

Completed Formation: Arikaree

Casing Diameter: 495inchO.D.

Casing Depth: 39 fi

Packer Type: Johnson K-packer

Centralizer Depths: 20

Screen Size: 0.020

Screened Interval(s): 39 ft - 99 ft
i - fi.

Completed Formation Upper Boundary: 39 ft.

Cement Contractor:  Crow Butte Resources

Estimated Cement Volirme: 1.6 bbls.

Cement Deasity 12.8 lbs/gal

Cement Type/Class: VTl APL

Cement Circulated to Surface: | bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 2008

Log Type:  Gamma, SP, Resistance, Deviation

Well Deviation: 04 fiat 32.0 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.
On:

Certification:

Permit No. NE0122611

Project: Crow Butte

WellNo.  AOW-4

Wellhead Elevation: 416201 f.
Driller: R. Corbin

Drilling Completed On: 9/16/2013
Depth Drilled: 100 f.
Casing Type: White Certalok
Basket Depth- N/A ft
Packer Depth: 19 fit
Gravel Size:

ft - ft.

ft. - ft.
Lower Boundary: 99 ft.
Operator: Klein
Actual Cement Volume Used: 24 bbls.
Water Volume Used: 1.7 bbls.
Additives 25 Ibs Salt 35 ibs Bentonite
Density At Surface: 12.8 Ibs/gal

Operator: Dunn/Klein
Probe No..  9057C

I certify under penalty of law that 1 have personally examined and am famiiar with the information submitted
in this form and all its atiachments and that, based on inquiry of those individuals immediately responsible for
obtaining information, 1 believe the information is true, accurate, and complete. Further, I certify awareness that
there are significant penalties for submittmg false information, mchuding the possibility of fine and

imprisonment.

By: Wade Beins
!

y / 4 ) iy

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality Permit No. o
Well Completion Report S
Company:  Crow Butte Resources. Inc. Project: Crow Butte

Well Type:  Production/Injection o Momitor X Well No. AOW-5 .
Ground Elevation: 412432 f Wellhead Elevation: 412552 f.

Drilling Contractor.  Landrill Exploration Driller: R Corbin

Mud Producte: 18 Bage Super Gel
Bit Size: 8 Inch

Drilling Begun: 9/1772013
Completed Formation: Ankaree
Casing Diameter: 4.95 inch O.D.

Casing Depth; 39 ft

Packer Type: Johnson K-packer

Centralizer Depths: 20

Screen Size: 0.020

Screened Interval(s): 41 i - 101 ft
ft - fi.

Completed Formation Upper Boundary- 41 f.

Cement Contractor:  Crow Butte Resources

Estimated Cement Volume: 1.6 bbls.

Cement Density: 122 lbs/gal

Cement Type/Class: 11 API

Cement Circulated 1o Surface: 1 bbls.

Logging Contractor: Century Geophysical Corp

Unit No.: 2008

Log Type:  Gamrua, SP, Resistance, Deviation

Well Deviation: 03 ft at 175.4 degrees

Remarks:

This report was filled out by Wade Beins

Representing: Crow Butte Resources, Inc.
On:

Certification:

Drilling Completed On: 9/17/2013
Depth Drilled: 101 ft
Casing Type: White Certalok
Basket Depth:  N/A ft

Packer Depth: 31 ft.
Gravel Size:
ft. - ft
fi. - ft
Lower Boundary: 101 fi
Operator: Klein
Actual Cement Volume Used: 2:4 bbls
Water Volume Used: 1.7 bbls. .
Additives: 25 lbs Salt 33 Ibs Bentonite
Density At Surface: 12.2 Ibs/gal

Operator: Dunn/Klein
Probe No..  9057C

I centify under penalty of law that I have personalfy 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 infoimation, I believe the miftrmiation is true, accurats, and

picie. Turther, I certify awareness that

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

imprisonment

By: Wade B

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality
Well Completion Report
Company:  Crow Butte Resources. Inc.

Well Type:  Produotion/njection o Moaitr X

Ground Elevation; 406760 fi
Drilling Contractor:  Landrill Exploration
Mud Products; 10 Bags Super Gel
Bit Size: 8 Inch
Drilling Begun:
Completed Formation: Arikaree
Casing Diameter: 495 mch O D.
Casing Depth: 29 fi
Packer Type: Johnson K-packer
Centralizer Depths: 20

91772013

Screen Size: 0.020
Screened Interval(s): 29 & - 79 ft
ft - ft
Completed Formation Upper Boundary-: 29 fi
Crow Butte Resources
Estimated Cement Volume: 12 bbls.
Cement Density: 12.2 lbs/gal
Cement Type/Class: V11 API
Cement Circulated to Surface: 1 bbls.

Century Geophysical Com.

Cement Contractor:

Logging Contractor:
Unit No.: 2008
Log Type:  Gamma, SP, Resistance, Deviation

Well Dewiation: 0.1 A at 236.4 degrees
Remarks
This report was filled out by: Wade Bems

Representing: Crow Butte Resources, Inc

On:

Certification:

Project:
Well No

Driller:

Drilling Completed On:

Depth Drilled:
Casing Type:

Basket Depth:
Packer Depth:

Gravel Size:
fi -
fi

Permit No. NE0122611

Crow Butte

AOW-6
Wellhead Elevation:

4068 50 ft.
R. Corbin

9/17/2013
80 fi
White Cestalok
N/A ft.

19 ft

Lower Boundary: 9 f

Operator:

Actual Cement Volume Used:
Water Volume Used:

Additives:

Density At Surface:

Operator:
Probe No :

Klein
1.8 bbls,
1.3 bbls
25 Ibs Bentonite
12.2 lbs/gal

19 lbs Salt

Dunn/Klein
9057C

L certify under penalty of law that 1 have personally examined and am familiar with the information submitted
in this form and all its attachments and that, based on inquiry of those mdividuals immedjately responsible for
obtaining mformation, 1 believe the information is true, accurate, and complete. Further, 1 certify awareness that
there are significant penalties for submitting false information, inchading the possibility of fine and

imprisonment

By: Wade Beins
£ - f

o A 4
_ teleks

Senior Geologist

October 3, 20

i3




Nebraska Department of Envirenmental Quality Permit No. NE0122611 .
Well Completion Report

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

Well Type:  Production/Injoction L Mowwr X Well No. AOW-7

Ground Elevation: 424294 fi Wellhead Elevation: 424394 ft.

Drilling Contractor:  Landnill Exploration
Mud Products: 4 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 91972013
Completed Formation: Ankaree
Casing Diameter: 495 inch OD.

Casing Depth: 39 ft

Packer Type: Johnson K-packer

Centralizer Depths: 20

Screen Size: 0.020

Screened Interval(s): 40 ft - 150 ft
ft - ft.

Completed Formation Upper Boundary: 40 ft

Cement Contractorr  Crow Butte Resources

Estimated Cement Volume: 1.6 bbls

Cement Density: 13.1 Ibs/gal

Cement Type/Class: 11 AP1

Cement Circulated to Surface: 1 bbls.

Logging Contractor: Century Geophiysical Corp.

Unit No.: 2008

Log Type:  Gamma, SP, Resistance, Deviation

Well Deviation: 02 fit at 23.0 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.
On:

Certification:

Driller: R. Corbin

Drilling Completed On: 9/19/2013
Depth Drilled: 150 f.
Casing Type: White Certalok
BasketDepth: N/A it

Packer Depth: 0 f

Gravel Size:

ft. - ft.

fi. - ft.
Lower Boundary: 150 ft
Operator: Klein
Actual Cement Volume Used: 2.4 bbls.
Water Volume Used: 1.7 bbls. .
Additives: 25 Ibs Salt 35 Ibs Bentonite
Density At Surface: 13.1 lbs/gal
Operator: Dunn/Klein
Probe No.:  9057C

1 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

Ubpdelsi s

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

Company:  Crow Butte Resources. Inc Project: Crow Butte

Well Type:  Production/Injection o Maike X Well No. AOW-8

Ground Elevation: 4364.22 fi. Wellhead Elevation: 4365.12 ft,
Drilling Contractor:  Landnll Exploration Driller: R. Corbin

Mud Products: 4 Bags Super Gel
Bit Size: 8 Inch

Drilling Begun: 9N8/2013 Drilling Completed On: 9/18/2013
Completed Formation: Arikaree Depth Dnlled: 15 ft.
Casing Diameter: 4.95inch O.D. Casing Type: White Certalok
Casing Depth: 7 ft. : Basket Depth: N/A ft.
Packer Type: Johnson K-packer Packer Depth: 30 ft.
Centralizer Depths- 20,40
Screen Size: 0.020 . Gravel Size:
Screened Interval(s): 81 f& - 151 fi fi. - fi.
ft. - ft ft - fi.
Completed Formation Upper Boundary: 81 ft Lower Boundary: 151 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 3.1 bbls. Actual Cement Volume Used: 4.7 bbls.
Cement Density: 12.1 ibs/gal Water Volume Used: 34 bbls.
Cement Type/Class: 11 API Additives: 50 Ibs Salt 67 Ibs Bentonite
Cement Circulated to Surface: 1 bbls. Density At Surface: 12,1 Ibs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn/Klein
Unit No.: 2008 Probe No.:  9057C
Log Type:  Gamma, SP, Resistance, Dewviahon
Well Deviation: 1.9 fi at 73.9 degrees
Remarks:
This report was filled out by: Wade Bems
Representing: Crow Butte Resources, Inc.
On:
Certification:

I certify under penalty of law that | 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 mformation is true, accurate, and complete. Further, T certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins Title:  Senior Geologist

F / ’f ¥ -
// /6?6’1' I%QZ-S Date: October 3, 2013




Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company:  Crow Butte Resources. Inc.

Well Type:  Production/injection L Meaior X

Ground Elevation: 414521 ft
Drilling Contractor:  Landrill Exploration
Mud Products: 9 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/16/2013
Completed Formation: Arikaree

Casing Diameter: 4.95inch O.D.

Casing Depth: 29 it

Packer Type: Johnson K-packer

Centralizer Depths: 20

Screen Size: 0.020

Screened Interval(s): 29 f& - 109 ft
ft - ft

Completed Formation Upper Boundary: 29 ft

Cement Contractor:  Crow Butte Resources

Estimated Cement Volume: 1.2 bbls.

Cement Density: 12.8 lbs/gal

Cement Type/Class: 11 AP1

Cement Circulated to Surface: 1 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 2008

Log Type:  Gamma, SP, Resistance, Deviation

Well Deviation: 08 f at 274.6 degrees

Remarks:

This report was filled out by; Wade Bems

Representing: Crow Butte Resources, Inc.
On

Certification:

Project: Crow Butte

Well No. AOW-9

Wellhead Elevation: 414641 fi
Driller: R. Corbin

Drilling Completed On: 9/16/2013
Depth Drilled: 115 ft.

Casing Type:  White Certalok
BasketDepth: N/A R

Packer Depth: 19 fi.
Gravel Size:

fi. - ft.

ft - ft.
Lower Boundary: 109 ft
Operator: Klein
Actual Cement Volume Used: 1.8 bbls
Water Volume Used: 1.3 bbls.
Additives: 18 Ibs Salt 25 Ibs Bentonite
Density At Surface: 12.8 Ibs/gal

Operator; Dunn/Klein
Probe No..  9057C

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, 1 believe the information is true, accurate, and complete. Further, 1 certify awareness that
there are significant penalties for submitting false information, inchuding the possibility of fine and

imprisonment.

By Wade Beins

7 (’
i UM S

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality
Well Completion Report

Company:  Crow Buntte Resources. Inc.

Well Type:  Produstion/tnjection L Mapitor X
Ground Elevation: 4197.70 fi
Driliing Contractor:  Landnill Exploration
Mud Products: 4 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 91972013

Completed Formation: Arikaree

Casing Diameter: 4.95 wch O.D.

Casing Depth: 39 fi

Packer Type: Johnson K-packer

Centralizer Depths: 20

Screen Size: 0.020

Screened Interval(s): 41 f£ - 141 f
ft - ft

Completed Formation Upper Boundary: 4] £

Cement Contractor:  Crow Butte Resources

Estimated Cement Volume: 1.6 bbls

Cement Density 13.1 Ibs/gal

Cement Type/Class: Vi1 AP1

Cement Circulated to Surface: 1 bbls

Logging Contractor: Century Geophysical Corp.

Unit No.: 2008

Log lype:  Gamma, SP, Resistance, Deviation

Well Deviation: 03 f at 189.1 degrees

Remarks;

This report was filled out by Wade Beins

Representing: Crow Butte Resources, Inc.
On

Certification:

Permit No. NE0122611

Project: Crow Butte

Well No. AOW-10

Wellhead Elevation: 4198.60 ft.
Driller: R Corbin

Drilling Completed On: 911972013
Depth Drilled: 141 fi

Casing Type White Certalok
Basket Depth: N/A fi

Packer Depth: 31 ft
Gravel Size:

ft. - ft.

ft. - ft.

Lower Boundary: 141 fi.
Operator: Klein

Actual Cement Yolume Used 2.4 bbls.
Water Volume Used 1.7 bbls
Additives: 25 lbs Salt 33 Ibs Bentonite
Density At Surface: 13.1 Jbs/gal

Operator: Dunn/Klem
Probe No..  9057C

I certify under penalty of law that T 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 nformation, 1 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 Bein:

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality
Well Completion Report

Permit No. NE0122611 .

Company:  Crow Butte Resources. Inc.

Well Type:  Production/Injection e Monitor X
Ground Elevation: 4090.22 f.

Dnilling Contractor:  Landnll Exploration

Mud Products; £ Baas Super G

Bit Size: 8 Inch

Drilling Begun: 91742013

Completed Formation: Arikaree

Casing Diameter; 4.95 inch O.D.

Casing Depth: 29 f.

Packer Type: Johnson K-packer

Centralizer Depths: 20

Screen Size: 0.020

Screened Interval(s): 26 ft - 66 fi.
f - fi.

Completed Formation Upper Boundary: 26 ft.

Cement Contractor;  Crow Butte Resources

Estimated Cement Volume: 1.2 bbls.

Cement Density: 12.2 lbs/gal

Cement Type/Class: /i1 APY

Cement Circulated to Surface: 1 bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 2008

Log Type:  Gamma, SP, Resistance, Deviation

Well Deviation: 0.5 fi at 25.8 degrees

Remarks:

This report was filled out by: ‘Wade Beins

Representing: Crow Butte Resources, Inc.
On:

Certification:

Project: Crow Butte

Well No. AOW-11

Wellhead Elevation: 4091.22 fi.
Driller: R. Corbin

Drilling Completed On: 9/17/2013
Depth Drilled; 70 ft.

Casing Type:  White Certalok
BasketDepth: N/A  ft

Packer Depth: 16 fi.
Gravel Size:
fr. - ft
ft. - ft
Lower Boundary: 66 ft.-
Operator: Klein
Actual Cement Volume Used: 1.8 bbls.
Water Volume Used: 1.3 bbis. '
Additives: 18 Ibs Salt 25 Ibs Bentonite
Density At Surface. 12.2 lbs/gal

Operator: Dunn/Klein
Probe No.:  9057C

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. Turther, 1 certify awareness that
there are significant penalties for submitting false information, inchuding the possibility of fine and

imprisonment.

By:  Wade Beins

Yk s

Senior Geologist

October 2, 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:
Centralizer Depths: 20, 40. 100, 160, 220 Ft

Johnson K-packer

Screen Size: 3 inch by .020 inch

Screened Interval(s): 285 ft. - 365 ft.

ft. - ft.
Completed Formation Upper Boundary: 270 fu
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 10.8 bbls.
Cement Density: 12.4 lbs/gal
Cement Type/Class: 11 API
Cement Circulated to Surface: 0 bbls.
Logging Contractor: Century Geophysical Corp.

Unit No.: 0001
Log Type: Gamma, SP, Resistance, Deviation
1.2 ft. at 342.2 degrees

Tremmied 4 bbls to surface

Well Deviation:

Remarks:

Wade Beins

Crow Butte Resources, Inc.

This report was filled out by:
Representing:
On:

Certification:

Project: Crow Butte
Well No. BOW-2010-1
Wellhead Elevation:

Driller: J. Lemmon

4260 ft.

2 Bags Lost Circulation Material

Drilling Completed On: 8/26/2010
Depth Drilled: 40 fr.
Casing Type: White Certalok
Basket Depth:  N/A ft.
Packer Depth: 275 ft.
Gravel Size:
ft. - 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 Ibs. Bentonite
Deﬁsity At Surface: 9 Ibs/gal
Operator:  Dunn

Probe No.:  9055C

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 :
4 i
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: 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 fi

Packer Type: Johnson K-packer

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

Screen Size: 3inch 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/TT API
Cement Circulated to Surface: 0 bbls.
Logging Contractor: Century Geophysical Corp.

Unit No.: 0001
Log Type: Gamma, SP, Resistance, Deviation
2.7 ft.at 300.1 degrees

Tremmied 3 bbls to surface

Well Deviation:

Remarks:

Wade Beins

Crow Butte Resources, Inc.

This report was filled out by:
Representing:
On:

Certification:

Project: Crow Butte

Well No. BOW-2010-2

Wellhead Elevation: 4323 fi.
Driller: J. Lemmon

1 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 Ibs. Salt 500 Ibs. Bentonite
Density At Surface: 9.4 lbs/gal

Operator:  Dunn
Probe No.:  9055C

1 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: 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:
Centralizer Depths: 20, 40, 100, 160, 220, 280 Ft

Johnson K-packer

Screen Size: 3 inch by .020 inch

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

ft. - ft.
Completed Formation Upper Boundary: 330 ft.
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 13.1 bbis.
Cement Density: 12.2 lbs/gal
Cement Type/Class: I/I1 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:

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

On:

Certification:

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 1bs. Salt 500 lbs. Bentonite
Density At Surface: 12.2 Ibs/gal
Operator:  Dunn

Probe No.: 9055C

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 :
g {
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: 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. - 310 ft.
ft. - ft.
Completed Formation Upper Boundary: 240 ft.
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 9.6 bbls.
Cement Density: 12.3 Ibs/gal
Cement Type/Class: V11 API
Cement Circulated to Surface: 3 bbls.

Logging Contractor:
UnitNo.: 0001

Log Type: Gamma, SP. Resistance, Deviation

Century Geophysical Corp.

Well Deviation: 18 ft. at 68 degrees
Remarks: ’

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

On:

Certification:

Project: Crow Butte

Well No. BOW-2010-4

Wellhead Elevation: 4163 ft.
Driller: J. Lemmon

1 Bags Lost Circulation Material

Drilling Completed On: 9/13/2010
Depth Drilled: 310 ft.
Casing Type: White Certalok

Basket Depth:  N/A ft.

Packer Depth: 240 ft.

Gravel Size:

ft. - ft.

ft. - ft.

Lower Boundary: 300 fti.

Operator: Klein

Actual Cement Volume Used: 14.4 bbls. .
Water Volume Used: 10.4 bbls.

Additives: 500 Ibs. Salt 500 Ibs. Bentonite

Density At Surface: 11.6 lbs/gal

Operator:  Dunn
Probe No.: 9055C

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 :  Senior Geologist
ﬂ {
Date: 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:
Bit Size: 8 Inch

5 Bags Super Gel 1 Quart Polymer

Drilling Begun: 3/15/2011
Completed Formation: Brule
Casing Diameter: 4.95 inch O.D.
Casing Depth: 249 fi.

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

Johnson K-packer

Screen Size: 3 inch by .020 inch

Screened Interval(s): 261 ft. - 311 ft.
ft. - ft.
Completed Formation Upper Boundary: 240 ft.
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 9.6 bbls.
Cement Density: 12.1 Ibs/gal
Cement Type/Class: 1111 API
Cement Circulated to Surface: 1/2 bbls.

Logging Contractor:
Unit No.: 0001
Log Type: Gamma, SP. Resistance, Deviation

9.8 ft. at 2442 degrees

Tremmied 5 bbls to surface

Century Geophysical Corp.

Well Deviation:

Remarks:

Wade Beins

Crow Butte Resources, Inc.

This report was filled out by:
Representing:
On:

Certification:

Project: Crow Butte

Well No.  BOW-2010-4A

Wellhead Elevation: 4163 ft.
Driller: S. Osmotherly

1 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.
Gravel Size:
ft. - ft.
ft. - ft.
Lower Boundary: 390 ft.
Operator: Klein
Actual Cement Volume Used: 14.4 bbls.
Water Volume Used: 10.4 bbls.

Additives: 500 Ibs. Salt 500 lbs. Bentonite
Density At Surface: 10 lbs/gal
Operator:  Dunn

Probe No.: 9055C

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 :
4ds )
Date:
/

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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

Well Type:  Production/Injection - Monitor X Well No. BOW-2010-5

Ground Elevation: 4125 ft. Wellhead Elevation: 4126 fti.
Drilling Contractor:  Landrill Exploration Driller: G. Krotz

Mud Products: 22 Bags Super Gel 8 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 9/28/2010 Drilling Completéd On: 9/30/2010
Completed Formation: Brule Depth Drilled: 340 ft.
Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 169 ft. Basket Depth:  N/A = ft.

Packer Type: Johnson K-packer Packer Depth: 157 ft.

Centralizer Depths: 20, 40, 100 Ft

Screen Size: 3 inch by .020 inch Gravel Size:
Screened Interval(s): 177 ft. - 237 ft. ft. - ft.
ft. - ft. ft. - ft.
Completed Formation Upper Boundary: 160 ft. Lower Boundary: 330 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 6.6 bbls. Actual Cement Volume Used: 9.8 bbls. .
Cement Density: 12.3 lbs/gal Water Volume Used: 7.1 bbls.
Cement Type/Class: /11 API Additives: 500 Ibs. Salt 500 Ibs. Bentonite
Cement Circulated to Surface: 3 bbls. Density At Surface: 11.7 lbs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
UnitNo.: 0001 " Probe No.: 9055C
Log Type: Gamma, SP, Resistance, Deviation
Well Deviation: 5.3 ftat 87 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 :  Senior Geologist
g {
Date: 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
4099 ft.

Drilling Contractor:  Landrill Exploration

Mud Products:

Bit Size: 8 Inch

Ground Elevation:

7 Bags Super Gel 2 Quart Polymer

Drilling Begun: 9/24/2010
Completed Formation: Brule
Casing Diameter: 4.95 inch O.D.
Casing Depth: 159 ft.

Packer Type:
Centralizer Depths: 20, 40, 100 Ft

Johnson K-packer

Screen Size: 3 inch by .020 inch
Screened Interval(s): 160 ft. - 220 ft.

ft. - ft.
Completed Formation Upper Boundary: 150 fi.
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 6.2 bbls.
Cement Density: 12 Ibs/gal
Cement Type/Class: I/TT API
Cement Circulated to Surface: 0 bbls.
Logging Contractor: Century Geophysical Corp.

Unit No.: 0001
Log Type: Gamma, SP, Resistance, Deviation
4.3 ftat

Tremmied 8 bbls to surface

Well Deviation: 158.1 degrees

Remarks:

Wade Beins

Crow Butte Resources, Inc.

This report was filled out by:
Representing:
On:

Certification:

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. - ft.

ft. - ft.
Lower Boundary: 300 ft.
Operator: Klein

Actual Cement Volume Used: 9.3 bbls.
Water Volume Used: 6.7 bbls.
Additives: 500 Ibs. Salt 500 ibs. Bentonite
Density At Surface: 8.9 lbs/gal

Operator:  Dunn
Probe No.:  9055C

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: 4248 ft.
Drilling Contractor:  Landrill Exploration
Mud Products: 13 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 372172011
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. - 347 ft.

ft. - ft.
Completed Formation Upper Boundary: 260 ft.
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 10.0 bbls.
Cement Density: 13.6 lbs/gal
Cement Type/Class: 11 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:
This report was filled out by: Wade Beins

Representing: Crow Butte Resources, Inc.
On:

Certification:

Project: Crow Butte

Well No. BOW-2010-7

Wellhead Elevation: 4248 ft.
Driller: L. Corbin

1 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 Ibs. Salt 500 lbs. Bentonite
Density At Surface: 13.1 lbs/gal

Operator:  Dunn
Probe No.:  9055C

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
6 {
/

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
4366 ft.

Drilling Contractor:  Landrill Exploration

Mud Products:

Bit Size: 8 Inch

Ground Elevation:

5 Bags Super Gel 1 Quart Polymer

Drilling Begun: 3/22/2011
Completed Formation: Brule
Casing Diameter: 4.95 inch O.D.
Casing Depth: 349 ft.

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

Johnson K-packer

Screen Size: 3 inch by .020 inch

Screened Interval(s): 356 ft. - 416 ft.
ft. - ft.
Completed Formation Upper Boundary: 410 ft
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 13.5 bbls.
Cement Density: 12.3 1bs/gal
Cement Type/Class: 11 API
Cement Circulated to Surface: 5 bbls.

Logging Contractor:
Unit No.: 0001
Log Type: Gamma, SP, Resistance, Deviation

10.1 ft. at 352.9 degrees

Century Geophysical Corp.

Well Deviation:

Remarks:

Wade Beins

Crow Butte Resources, Inc.

This report was filled out by:
Representing:
On:

Certification:

Project: Crow Butte

Well No. BOW-2010-8

Wellhead Elevation: 4367 ft.
Driller: L. Corbin

1 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.
fi. - ft.
Lower Boundary: 410 ft.
Operator: Klein
Actual Cement Volume Used: 20.2 bbls.
Water Volume Used: 14.5 bbis.
Additives: 500 Ibs. Salt 500 lbs. Bentonite

Density At Surface: 12 1bs/gal
Operator:  Dunn

Probe No.: 9055C

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:  Productivninjection _— Mogitr X
Ground Elevation: 414490 fi.

Dnlling Contractor:  Landnll Exploration

Mud Products: 12 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/16/2013

Completed Formation: Brule

Casing Diameter: 4.95 inch O.D.

Casing Depth: 119 ft

Packer Type: Johnson K-packer

Centralizer Depths. 20,40,100

Screen Size: 0.020

Screened Interval(s): 120 /& - 220 ft
f - fi.

Completed Formation Upper Boundary: 120 fi

Cement Contractor:  Crow Butte Resources

Estimated Cement Volume: 4.7 bbls.

Cement Density: 12.8 Ibs/gal

Cement Type/Class: V1 APL

Cement Circulated to Surface: 1 bbls.

Loggmg Contractor: Century Geophysical Corp.

Unit No.; 2008

Log Type:  Gamma, SP, Resistance, Deviation

Well Deviation; 1.7 fi at 262.5 degrees

Remarks:

This report was filled out by: Wade Beins

Representing; Crow Butte Resources, Inc
On:

Certification:

Project: Crow Butte

Well No. BOW-9

Wellhead Elevation: 414630 f,
Driller: R Corbin

Drilling Completed On: 9/16/2013
Depth Drilled: 220 ft
Casing Type:  White Certalok
BasketDepth: N/A  fi

Packer Depth: 110 ft

Gravel Size:

fr. - ft.

ft. - ft
Lower Boundary: 220 ft.
Operator: Klein
Actual Cement Volume Used: 7.0 bbls
Water Volume Used: 5.0 bbls.
Additives: 75 lbs Salt 100 Ibs Bentonite
Density At Surface: 12.8 Ibs/gal
Operator; Dunn/Klein
Probe No.:  9057C

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

Lpprisonment.

By: Wade Beins

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality

Well Completion Report

Company:  Crow Butte Resources. Inc.

Well Type:  ProductionInjection Monitoe

Ground Elevation: 4196.74 ft
Drilling Contractor:  Landnll Exploration
Mud Products: 13 Bags Super Gel

Bit Size: 8 Inch

Dnilling Begun: 9/19/203
Completed Formation' Brule

Casing Diameter: 495 inchOD

Permit No. NEO122611

Project: Crow Butte

WellNo.  BOW-10

Wellhead Elevation: 419794 fi
Driller: R. Corbin

Drilling Completed On: 9/19/2013
Depth Drilled: 270 f.
Casing Type: White Certalok

Casing Depth. 159 ft Basket Depth:  N/A ft.
Packer Type: Johnson K-packer Packer Depth: 158 ft.
Centralizer Depths: 20,40,100
Screen Size 0.020 Gravel Size:
Screened Interval(s): 168 f& - 268 ft ft. - ft.
f. - ft
Completed Formation Upper Boundary: Lower Boundary 268 fi
Cement Contractor:  Crow Butte Resources Operator; Klemn
Estimated Cement Volume: 6.2 bbls Actual Cement Volume Used: 93 bbls
Cement Density: 13.1 Ibsigal Water Volume Used: 6.7 'bbls‘
Cement Type/Class M API Additives 99 Ibs Salt 134 Tbs Bentonite
Cement Circulated to Surface: 1 bbis. Density At Surface: 13.1 lbs/gal
Logging Contractor: Century Geophysical Corp Operator; Dunn/Klein
Unit No : 2008 , Probe No.:  9057C
Log Type:  Gamma, SP, Resistance, Deviation
Well Deviation: 41 fat 1594 degrees
Remarks
This report was filled out by Wade Beins
Representing: Crow Butte Resources, Inc
On:
Certification:

I certify under penalty of law that 1 have personally examined and am familiar with the information submitted
in this form and all its artachments and that, based on inquiry of those individuals immediately responsible for
obtaming information, 1 believe the information is true, accurate, and complete. Further, 1 certify awareness that
there are significant penalties for subnutting false information, including the possibility of fine and
imprisonment.

By: Wade Bems, ) Title Senior Geologist
o /]
/ / 97
| M«#/y}{’{w < Date: October 3, 2013




Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company:  Crow Butte Resources. Inc.
Well Type:  Production/Injection Mogite X

Ground Elevation: 409097 fr
Drilling Contractor:  Landrill Exploration
Mud Products: 9 Bags Super Gel

Bit Size: 8 Inch

Drilling Begun: 9/17/2013
Completed Formation: Brule

Casing Diameter: 495 mchOD.

Casing Depth: 89 fi

Packer Type: Johnson K-packer

Centralizer Depths: 20,40

Screen Size: 0.020

Screened Interval(s). 91 ft - 171 R
f - ft

Completed Formation Upper Boundary- 91 ft

Cement Contractor:  Crow Butte Resources

Estimated Cement Volume: 3.5 bbls.

Cement Density: 12.2 Ibs/gal

Cement Type/Class: M APl

Cement Circulated to Surface: ] bbls.

Logging Contractor: Century Geophysical Corp.

Unit No.: 2008

Log Type:  Gamma, SP, Resistance, Deviation

Well Deviation: 02 ftat 111.5 dogrees

Remarks:

This report was filled out by: Wade Beins

Representing: Crow Biutte Resources, Inc
On:

Certification:

Project: Crow Butte
Well No. BOW-11
Wellhead Elevation: - 409207 f.

Driller: R. Corbin

Drilling Completed On: 91712013
Depth Drilled: 180 f
Casing Type:  White Certalok
BasketDepth: N/A  f

Packer Depth: 81 f

Gravel Size:

ft. - ft.

fi. - ft.
Lower Boundary: 171 f
Operator: Klein
Actual Cement Volume Used: 5.2 bbls.
Water Volume Used: 3.8 bbis. .
Additives: 56 Ibs Salt 75 Ibs Bentonite
Density At Surface: 12.2 lbs/gal
Operator:  Dunn/Klein
Probe No.: 9057C

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

imprisonment.

By: Wade Beix;s

Senior Geologist

October 3, 2013




Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company:  Crow Butte Resources. Inc.

Well Type:  Production/Injection - Monitor

Ground Elevation: 4205 ft.

Drilling Contractor:  Landrill Exploration

Mud Products:

Bit Size: 8 Inch

Drilling Begun: 6/29/2007

Completed Formation: Brule/Arikare

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. - 225 ft.
ft. - ft.

Completed Formation Upper Boundary: 80 fu.

Cement Contractor:  Crow Butte Resources

Estimated Cement Volume: 3.1 bbls.

Cement Density: Not Ava: Ibs/gal

Cement Type/Class: /T API

Cement Circulated to Surface: Not Ava: bbls.

Logging Contractor: Century Geophysical Corp.

UnitNo.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 0.01 ft. at 0 degrees

Remarks:

This report was filled out by: Wade Beins

Representing: ~ Crow Butte Resources, Inc.
On:

Certification:

X

Project: Crow Butte

Well No. Walters 2-720

Wellhead Elevation: 4205 ft.
Driller: S. Osmotherly

Drilling Completed On: 71112007
Depth Drilled: 240 ft.

Casing Type: White Certalok
Basket Depth:  N/A ft.
Packer Depth: 75 ft.

Gravel Size:

ft. - ft.

ft. - ft.
Lower Boundary: 224 ft.
Operator: Klein
Actual Cement Volume Used: 4.7 bbls.
Water Volume Used: 3.4 bbls.
Additives: 500 Ibs. Salt 500 Ibs. Bentonite
Density At Surface: Not Availze lbs/gal

Operator:  Dunn
Probe No.:  9055C

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
8 f
—

Senior Geologist

September 28, 2011



Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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

Well Type:  Production/Injection Monitor X Well No. Walters 1-721
Ground Elevation: 4245 fti. Wellhead Elevation: 4246 ft.
Drilling Contractor:  Landrill Exploration Driller: S. Osmotherly

Mud Products:
Bit Size: 8 Inch

Drilling Begun: 7/4/2006 Drilling Completed On: 7/6/2006
Completed Formation: Brule. Depth Drilled: 360 ft.
Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 79 ft. Basket Depth:  N/A ft.

Packer Type: Johnson K-packer Packer Depth: 75 ft.

Centralizer Depths:  20,40,60

Screen Size: 3 inch by .020 inch Gravel Size:
Screened Interval(s): 85 ft. - 225 ft. ft. - ft.
ft. - ft. ft. - . ft
Completed Formation Upper Boundary: 80 ft. Lower Boundary: 228 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 3.1 bbls. Actual Cement Volume Used: 4.7 bbls. .
Cement Density: Not Ava: Ibs/gal Water Volume Used: 3.4 bbls.
Cement Type/Class: I/IT APT Additives: 500 Ibs. Salt 500 lbs. Bentonite
Cement Circulated to Surface: Not Ava: bbls. Density At Surface: Not Availz Ibs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
Unit No.: 0001 Probe No.:  9055C
Log Type: Gamma, SP, Resistance, Deviation '
Well Deviation: 0.01 fi. at 0 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 :  Senior Geologist
6« {
Date: September 28, 2011
/




Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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:  Landrill 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 Gravel Size:
Screened Interval(s): 1015 fi. - 1048 ft. ft. - ft.
ft. - ft. ft. - ft.
Completed Formation Upper Boundary: 1016 fi. Lower Boundary: 1046 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 38.8 bbls. Actual Cement Volume Used: 58.2 bbls.
Cement Density: 12.4 lbs/gal Water Volume Used: 41.7 bbls.
Cement Type/Class: /1T API Additives: 500 lbs. Salt 500 Ibs. Bentonite
Cement Circulated to Surface: 5 bbls. Density At Surface: 11.6 Ibs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
Unit No.: 0001 Probe No.:  9055C
Log Type: Gamma, SP, Resistance, Deviation
Well Deviation: 4.1 fi. at 203.5 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 :  Senior Geologist
8 f
Date: May 27, 2011
/




Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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

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

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. i 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 Gravel Size:
Screened Interval(s): 1025 ft. - 1055 ft. ft. - ft.
ft. - ft. ft. - ft.
Completed Formation Upper Boundary: 1024 fi. Lower Boundary: 1050 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 39.2 bbls. Actual Cement Volume Used: 58.8 bbls. ‘
Cement Density: 12.3 lbs/gal Water Volume Used: 42.1 bbls.
Cement Type/Class: I/I1 API Additives: 500 Ibs. Salt 500 lbs. Bentonite
Cement Circulated to Surface: 4 bbls. Density At Surface: 11 lbs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
Unit No.: 0001 Probe No.:  9055C
Log Type: Gamma, SP, Resistance, Deviation
Well Deviation: 249 ft. at 153.3 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 :  Senior Geologist
6 {
Date: 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: 4101 ft.

Drilling Contractor:  Landrill Exploration

Mud Products:

Bit Size: 8 Inch

Drilling Begun: 4/3/1989

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 905 ft.

Packer Type: Johnson K-packer

Project: Crow Butte .

Well No. Monitor 1

Wellhead Elevation: 4102 fi.
Driller: G. Land

Drilling Completed On: 4/5/1989
Depth Drilled: 968 ft.

Casing Type: White Certalok
Basket Depth:  N/A ft.
Packer Depth: 900 ft.

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

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’ Ibs/gal
Cement Type/Class: /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: 16.4 ft. at 116 degrees
Remarks:
This report was filled out by: Wade Beins

Representing: ~ Crow Butte Resources, Inc.
On:

Certification:

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 Ibs. Salt 500 lbs. Bentonite
Density At Surface: Not Avail: 1bs/gal
Operator:  Dunn
Probe No.:  9055C

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
8 {
/

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/njection _ Monitor Well No. Monitor 2
Ground Elevation: 4197 ft. Welthead Elevation: 4198 ft.
Drilling Contractor:  Landrill Exploration Driller: G. Land
Mud Products:
Bit Size: 8 Inch
Drilling Begun: 4/7/1989 Drilling Completed On: 4/9/1989
Completed Formation: Chadron Depth Drilled: 1030 ft.
Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok
Casing Depth: 974 ft. Basket Depth:  N/A ft.
Packer Type: Johnson K-packer Packer Depth: 974 ft.
Centralizer Depths:  ###
Screen Size: 3inch by .020 inch Gravel Size:
Screened Interval(s): 980 ft. - 1015 ft. ft. - ft.
ft. - ft. ft. - ft.
Completed Formation Upper Boundary: 974 ft. Lower Boundary: 1015 fi.
Cement Contractor:  Crow Butte Resources ' Operator: Klein
Estimated Cement Volume: 37.5 bbls. Actual Cement Volume Used: 56.2 bbls. .
Cement Density: Not Ava’ Ibs/gal Water Volume Used: bbls.
Cement Type/Class: I/TT API Additives: 500 Ibs. Salt 500 lbs. Bentonite
Cement Circulated to Surface: Not Ava bbls. Density At Surface: Not Availe lbs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
UnitNo.: 0001 Probe No.: 9055C
Log Type: Gamma, SP, Resistance, Deviation
Well Deviation: 14.6 ft. at 128 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 :  Senior Geologist
6 (
Date: 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: 4260 ft.

Drilling Contractor: ~ Landrill 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:  ###

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1015 ft. - 1050 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: I/l API
Cement Circulated to Surface: Not Ava: bbls.

Logging Contractor: Century Geophysical Corp.

- UnitNo.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 13.8 ft. at 72 degrees
Remarks:
This repbrt was filled out by: Wade Beins

Representing:  Crow Butte Resources, Inc.
On:

Certification:

Project: Crow Butte

Well No. Monitor 3

Wellhead Elevation: 4261 ft.
Driller: G. Land

Drilling Completed On: 4/18/1989
Depth Drilled: 1070 ft.

Casing Type: White Certalok
Basket Depth:  N/A ft.
Packer Depth: 1008 ft.

Gravel Size:

ft. - ft.

ft. - ft.

Lower Boundary: 1046 ft.
Operator: Klein

Actual Cement Volume Used: 58.1 bbls.

Water Volume Used: bbls.
Additives: 500 Ibs. Salt 500 Ibs. Bentonite
Density At Surface: Not Availe Ibs/gal
Operator:  Dunn

Probe No.: 9055C

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
8 {
/

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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

Well Type:  Production/Injection - Monitor X Well No. Monitor 4A

Ground Elevation: 4326 ft. Wellhead Elevation: 4328 ft.
Drilling Contractor:  Landrill Exploration Driller: L. Corbin

Mud Products: 6 Bags Super Gel 3 Quart Polymer

Bit Size: 8 Inch

Drilling Begun: 11/3/2010 Drilling Completed On: 11/5/2010
Completed Formation: Chadron Depth Drilled: 1140 fi.
Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casiné Depth: 1079 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 Gravel Size:
Screened Interval(s): 1080 ft. - 1110 f. ft. - ft.
ft. - ft. ft. - ft.
Completed Formation Upper Boundary: 1081 ft. Lower Boundary: 1109 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 41.5 bbls. Actual Cement Volume Used: 62.2 bbls. ‘
Cement Density: 12.5 lbs/gal Water Volume Used: 44.6 bblis.
Cement Type/Class: I/I1 API Additives: 500 Ibs. Salt 500 Ibs. Bentonite
Cement Circulated to Surface: 8 bbls. Density At Surface: 11.9 lbs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
UnitNo.: 0001 Probe No.:  9055C
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, 1 certify awareness that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment.

By: Wade Beins ' Title:  Senior Geologist
5 {
Date: 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: 4337 fu.

Drilling Contractor:  Landrill Exploration

Mud Products: 8 Bags Super Gel 7 Quart Polymer
Bit Size: 8 Inch

Drilling Begun: 8/30/2010

Completed Formation: Chadron

Casing Diameter: 4.95 inch O.D.

Casing Depth: 1069 ft.

Packer Type: Johnson K-packer

Project: Crow Butte

Well No. Monitor 5

Wellhead Elevation: 4340 fi.
Driller: J. Lemmon

3 Bags Lost Circulation Material

Drilling Completed On: 9/1/2010
Depth Drilled: 1140 ft.
Casing Type: White Certalok

Basket Depth:  N/A ft.

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 ft.

Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 41.1 bbls.
12.2 lbs/gal

I/ API

Cement Circulated to Surface: 3 bbls.

Cement Density:

Cement Type/Class:

Logging Contractor:
Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation
27 ft. at

Century Geophysical Corp.

Well Deviation: 142.1 degrees

Remarks:

Wade Beins

Crow Butte Resources, Inc.

This report was filled out by:
Representing:
On:

Certification:

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 Ibs. Salt 500 lbs. Bentonite
Density At Surface: 11.5 lbs/gal .
Operator:  Dunn

Probe No.: 9055C

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 :
8 {
Date:
/

Senior Geologist

May 27, 2011



Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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:  Landrill 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 fi. Basket Depth:  N/A ft.

Packer Type: Johnson K-packer Packer Depth: 982 fi

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 Gravel Size:
Screened Interval(s): 992 ft. - 1025 ft ft. - ft.
ft. - ft. ft. - ft.
Completed Formation Upper Boundary: 982 ft. . Lower Boundary: 1023 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 38.1 bbls. Actual Cement Volume Used: 57.1 bbls. ’
Cement Density: 12 lbs/gal Water Volume Used: 40.9 bbls.
Cement Type/Class: I/IT API Additives: 500 Ibs. Salt 500 Ibs. Bentonite
Cement Circulated to Surface: 3 bbls. Density At Surface: 10 1bs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
Unit No.: 0001 Probe No.:  9055C
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:

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:  Senior Geologist
8 {
Date: May 27, 2011
/




Nebraska Department of Environmental Quality

Well Completion Report

Permit No. NE0122611

Company:  Crow Butte Resources. Inc.
Well Type:

Ground Elevation:

Production/Injection

4243 ft.

Drilling Contractor:  Landrill Exploration

Mud Products: 6 Bags Super Gel
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:

Screen Size: 3 inch by .020 inch

Screened Interval(s): 1003 ft. - 1046 ft.
ft. - ft.
Completed Formation Upper Boundary: 1007 ft.

Cement Contractor:  Crow Butte Resources

Estimated Cement Volume: 38.4 bbls.
Cement Density: 11.7 lbs/gal

Cement Type/Class: I/T1 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:

Wade Beins

Crow Butte Resources, Inc.

This report was filled out by:
Representing:
On:

Certification:

Monitor X

6 Quart Polymer

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.

20. 40, 100, 160, 220, 280, 340, 400, 460, 520. 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 Ibs. Salt 500 Ibs. Bentonite
Density At Surface: 10.2 1bs/gal
Operator:  Dunn
Probe No.:  9055C

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

4

Reing,

_~

Title:  Senior Geologist

Date: May 27, 2011



Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report '

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:  Landrill 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
Compleied 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 Gravel Size:
Screened Interval(s): 1087 ft. - 1127 ft. ft. - ft.
ft. - ft. fi. - ft.
Completed Formation Upper Boundary: 1085 ft. Lower Boundary: 1123 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 41.5 bbls. Actual Cement Volume Used: 62.2 bbls. .
Cement Density: 12.8 lbs/gal Water Volume Used: 44.6 bbls.
Cement Type/Class: I/11 API Additives: 500 Ibs. Salt 500 lbs. Bentonite
Cement Circulated to Surface: 5 bbls. Density At Surface: 11.5 Ibs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
Unit No.: 0001 _ Probe No.:  9055C
Log Type: Gamma, SP, Resistance, Deviation
Well Deviation: 385 ft at 173.6 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 : ~ Senior Geologist
6« {
Date: May 27, 2011
—~




Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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 Gravel Size:
Screened Interval(s): 1110 ft. - 1140 ft. ft. - ft.
ft. - ft. ft. - ft.
Completed Formation Upper Boundary: 1116 ft. Lower Boundary: 1137 fu
Cement Contractor:  Crow Butte Resources Operator: Klein
Estimated Cement Volume: 42.3 bbls. Actual Cement Volume Used: 63.4 bbls.
Cement Density: 11.8 Ibs/gal Water Volume Used: 45.4 bbls.
Cement Type/Class: I/T1 API Additives: 500 lbs. Salt 500 Ibs. Bentonite
Cement Circulated to Surface: 1 bbls. Density At Surface: 10 lbs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
Unit No.: 0001 Probe No.:  9055C
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:
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 :  Senior Geologist
6 {
Date: May 27, 2011
/




Nebraska Department of Environmental Quality Permit No. NE0122611
Well Completion Report

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

Well Type:  Production/Injection . Monitor X Well No. Monitor 10

Ground Elevation: 4160 ft. Wellhead Elevation: 4161 ft.
Drilling Contractor: Landrill Exploration Driller: J. Lemmon

Mud Products: 4 Bags Super Gel 6 Quart Polymer 1 Bags Lost Circulation Material

Bit Size: 8 Inch

Drilling Begun: 9/10/2010 Drilling Completed On: 9/13/2010
Completed Formation: Chadron Depth Drilled: 1000 ft.
Casing Diameter: 4.95 inch O.D. Casing Type: White Certalok

Casing Depth: 929 fi. Basket Depth:  N/A ft.

Packer Type: Johnson K-packer Packer Depth: 915 ft.

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

Screen Size: 3 inch by .020 inch Gravel Size:
Screened Interval(s): 935 ft. - 970 ft. ft. - ft.
ft. - ft. ft. - ft.
‘Completed Formation Upper Boundary: 931 fi. Lower Boundary: 979 ft.
Cement Contractor:  Crow Butte Resources Operator: Klein .
Estimated Cement Volume: 35.7 bbis. Actual Cement Volume Used: 53.6 bbls. .
Cement Density: 11.7 lbs/gal Water Volume Used: 38.4 bbls.
Cement Type/Class: 11 API Additives: 500 Ibs. Salt 500 Ibs. Bentonite
Cement Circulated to Surface: 0 bbls. Density At Surface: 9.8 lbs/gal
Logging Contractor: Century Geophysical Corp. Operator:  Dunn
Unit No.: 0001 Probe No.:  9055C
Log Type: Gamma, SP, Resistance, Deviation '
Well Deviation: 11.2 ft. at 252.6 degrees
Remarks: Tremmied 5 bbls to surface
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 :  Senior Geologist
Date: 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: 4124 ft.
Drilling Contractor:  Landrill Exploration
Mud Products: 10 Bags Super Gel

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

5 Quart Polymer

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.

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

Screen Size: 3 inch by .020 inch

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

ft. - ft.
Completed Formation Upper Boundary: 901 ft.
Cement Contractor:  Crow Butte Resources
Estimated Cement Volume: 34.6 bbls.
Cement Density: 12.1 Ibs/gal
Cement Type/Class: I/IT APT
Cement Circulated to Surface: 3 bbls.
Logging Contractor: Century Geophysical Corp.

Unit No.: 0001

Log Type: Gamma, SP, Resistance, Deviation

Well Deviation: 219 ft. at 155.2 degrees
Remarks:

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

On:

Certification:

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 Ibs. Salt 500 Ibs. Bentonite
Density At Surface: 10.5 lbs/gal

Operator:  Dunn
Probe No.:  9055C

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
8 {
—

Senior Geologist

May 27, 2011
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H Test Report
MINERALOGY, INC.
Client: PTS Laboratories, Inc. MI#: 11182
PTS File # 41269; Marsland Core Project Sample Type: Sediment samples
PO# 11-133 Date: 06.06.11
Contact Rachel Spitz
Address PTS Laboratories
8100 Secura Way
Santa Fe Springs, CA 90670
E-mail rspitz@ptsgeolabs.com
Phone 562-347-2500
PO # 11-133
Test Methods XRD (Bulk & Clay Fraction analysis) (n=8)
Project ID PTS File # 41269
Marsland Core Project
Calibration Date 06.06.11

Mi Lab Supervisor

Timothy B. Murphy
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NDITIONS AND LI (1)

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.
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TABLE |
e X-RAY DIFFRACTION ANALYSIS
MINERALOGY, INC.
Client: PTS Laboratories, Inc. Mi#: 11182
PTS File # 41269; Marsland Core Project Sample Type: Sediment samples
PO# 11-133 Date: 06.06.11

X-Ray Diffraction Results
Sample ID M1454¢ M1624c
Run # Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 4 Run 5

Lab ID 11182-01 11182-02 11182-03 11182-04 11182-05 11182-06 11182-07 11182-08

Mineral Constituents Chemical Formula Relative Abundance (%)

Quartz Si02 15 1 63 29 15 14 54 23
Plagioclase Feldspar (Na,Ca)AlSkOs 9 8 4 5 1 10 4 5
K-Feldspar KAISisOs 2 2 8 5 3 8
Calcite CaCOs 47 35 trc 13 1
Dolomite (Ca,Mg)(COq)2 3 2
Siderite FeCOa 1
Pyrite FeS2 1 1
Magnetite alpha-Fes0s 1 trc 2
Magnesium Vanadium Oxide beta-Mg(VOz) 2
Kaolinite AlzSi205(0H)s 1 2 trc 2
Chiorite (Fe,Al,Mg)s(Si,A)«O10(OH)s 2 trc 2
lite/Mica KAIz(SiAlO10)(OH)2 2 5 2 6 5 12 3 8
Mixed-Layered lllite/Smectite KosAk(Si,All4O16(OH)2 . 2H20 38 18 48 49 60 28 55
Montmorillonite Nao3(Al,Mg)28i4010(OH)2 . xH20 25

TOTAL 100 100 100 100 100 100 100 100
% lllite Layers in ML lllite/Smectite (+/- 5%) 45% 10% 25% 10% 25% 15% 20%
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PT'S Laboratories, Inc.

Crow Butte Resources, Inc.

PTS File No: 41269
PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)
PROJECT NAME: Marsland Core
PROJECT NO: N/A
Median . Particle:Size Distribution, wt. percent Silt
Grain Size Sand Size &
Sample 1D Depth, ft. mm Gravel | Coarse | Medium | Fine Silt Clay Clay
M-1454¢ Run 1 N/A 0.056 0.00 0.00 24.31 18.80 47.25 9.64 56.89
M-1454c Run 2 N/A 0.027 0.00 0.00 8.58 24 .41 46.36 20.65 67.01
M-1454c Run 3 N/A 0.075 0.00 0.00 2.74 47 .49 29.85 19.92 49.77
M-1454c Run 4 N/A 0.007 0.00 0.00 0.00 0.45 60.15 39.40 99.55
M-1624c Run 1 N/A 0.049 0.00 0.00 7.50 29.12 54.65 8.73 63.38
M-1624c Run 2 N/A 0.065 0.00 0.00 26.37 22,12 34.96 16.54 51.50
M-1624c Run 4 N/A 0.711 0.00 0.00 69.05 14.89 11.56 4.50 16.06
M-1624c Run 5 N/A 0.005 0.00 0.00 0.00 1.28 50.88 47.85 98.72

(1) Based on Mean from Trask




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Marsland Core Sample ID: M-1454c Run 1
Project No: N/A Depth, ft: N/A
Grv Sand Size Silt Cla
crs | medium 1 fine ¥
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of us. Weight, Weight, Weight, Weight Phi
nc meters] Screen No. grams percent percent percent Value Inches |Millimeters
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 -0.19 0.0448 1137
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.04 0.0383 0.972
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 0.36 0.0307 0781
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.39 0.0150 0.381
0.0468 1.189 -0.25 16 358 3.58 3.58 40 352 0.0034 0.087
0.0331 0.841 0.25 20 11.00 11.00 14.59 50 4.15 0.0022 0.056
0.0278 0.707 0.50 25 33 3.31 17.90 60 469 0.0015 0.039
0.0234 0.595 075 30 242 242 20.32 75 5.69 0.0008 0.019
0.0197 0.500 1.00 35 2.14 214 22,46 84 6.65 0.0004 0.010
0.0166 0.420 1,25 40 185 1.85 24.31 90 7.58 0.0002 0.005
0.0139 0.354 1.50 45 122 1.22 2553 95 8,73 0.0001 0.002
0.0117 0.297 175 50 134 1.34 26,87
0.0098 0.250 2.00 60 1.13 1.13 28.00
0.,0083 0.210 225 70 1.36 1.36 29,36
0.0070 0177 2.50 80 163 163 30.99
0.0059 0.149 2.75 100 1.89 1.89 32.88
0.0049 0.125 3.00 120 2.06 206 3494
0.0041 0.105 325 140 223 223 377
0.0035 0.088 3.50 170 2.62 262 30.80
0.0029 0.074 3.75 200 33 33 43.11
0.0025 0.063 4.00 230 4.09 4.09 47.20
0.0021 0.053 425 270 459 459 51.79
0.00174 0.0442 4.50 325 473 473 56.52
0.00146 0.0372 475 400 454 454 61.06
0.00123 0.0313 5.00 450 423 423 65.30
0.000986 0.0250 5.32 500 4.87 487 7017
0.000790 0.0201 5.64 635 423 4.23 74.40
0.000615 0.0156 6.00 3.98 3.88 78.38
0.000435 0.0110 6.50 453 453 82.91 on Sieve #| Percent
0.000308 0.00781 7.00 367 3.67 86.58 Gravel 4 0.00
0.000197 0.00500 7.65 3.77 377 90.36 Coarse Sand 10 0.
0.000077 0.00195 9.00 578 578 96.14 Medium Sand 40 2431
0.000038 0.000977 10.00 269 2.69 98.83 Fine Sand 200 18.80
0.000019 0.000488 11.00 1.08 1.08 99.91 Silt >0.005 mm 47.25
0.000015 0.000375 11.38 0.09 0.09 100.00 Clay <0.005 mm 9.64
TOTALS 100.00 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Marsland Core Sample ID: M-1454c Run 2
Project No: N/A Depth, ft: N/A
Grv Sand Size silt Clay
crs | I a_'h.lm | ne

Retained Wt., %

6351 |

3364
1.189

0.707
0.500

:

g E
o o

8 g

Particle Size, mm

0.0313
0.0201

0.0110

i

0.000375

Sample | Increment | Cumulative Cumulative Weight Percent greater than
Openi Phi of U.Ss. Weight, Weight, Weight, Il Phi cle Size
nches I M'iﬂimeﬁn Screen No. grams percent percent percent Value Inches [Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.68 0.0246 0.625
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 147 0.0142 0.362
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 2.06 0.0094 0.239
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 289 0.0053 0.135
0.0468 1.189 -0.25 16 0.00 0.00 000 40 4.41 0.0018 0.047
0.0331 0.841 0.25 20 1.24 1.24 1.24 50 5.20 0.0011 0.027
0.0278 0.707 0,50 25 240 240 3.64 60 594 0.0006 0.016
0.0234 0.595 0.75 30 1.92 1.92 5.56 75 7.25 0.0003 0.007
0.0197 0.500 1.00 35 1.42 1.42 6.98 84 8.13 0.0001 0.004
0.0166 0.420 1.25 40 1.60 1.60 8.58 920 8.75 0.0001 0.002
0.0139  0.354 150 45 164 1.64 10.22 95 9.45 0.0001 0.001
0.0117 0.297 1.75 50 2.63 2.63 12.85
0.0098 0.250 2.00 60 246 2.46 15.31
0.0083 0.210 225 70 267 2,67 17.98
0.0070 0.177 2.50 80 2.82 2.82 20.80
0.0059 0.149 275 100 277 277 23.57
0.0048 0.125 3.00 120 2.49 2.49 26.06
0.0041 0.105 3.25 140 2.26 2.26 28.32
0.0035 0.088 3.50 170 2.26 226 30.58
0.0029 0.074 3.75 200 2.41 241 32,99
0.0025 0.063 4,00 230 2,55 2,55 35.54
0.0021 0.053 425 270 2.63 2.63 38.17
0.00174 0.0442 4.50 325 2.80 2.80 40,97
0.00146 0.0372 475 400 3.04 3.04 44,01
0.00123 0.0313 5.00 450 3.28 3.28 47.29
0.000986 0.0250 532 500 4.40 4.40 51.69
0.000790 0.0201 5.64 635 443 4.43 56.12
0.000615 0.0156 6.00 461 461 60.73
0.000435 0.0110 6.50 5.86 5,86 66.59 Sieve
0.000308  0.00781 7.00 5.69 5.69 72.28 Gravel @_?_L %"
0.000197 0.00500 7.65 7.07 7.07 79.35 Coarse Sand 10 0.00
0.000077 0.00195 9.00 13.10 13.10 92.45 Medium Sand 40 8.58
0.000038 0.000977 10.00 5.63 5.63 98.08 Fine Sand 200 2441
0.000019 0.000488 11.00 179 1,79 99.87 Silt >0.005 mm 46.36
0.000015 0.000375 11.38 0.13 0.13 100.00 9..‘! <0.005 mm 20.65
AR -
TOTALS 100.00 400.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Marsland Core Sample ID: M-1454c Run 3
Project No: N/A Depth, ft: N/A
Sand Size -
Grv I LT T T Silt Clay
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of us. Weight, | Weight, | Weight, | I~ Weight Phi Particie Size |
inches ] Millimeters| Screen No. grams percent | percent percent Value inches |Millimeters
0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 1.85 0.0109 0.277
0.1873 4757 225 4 0.00 0.00 0.00 10 2.21 0.0085 0.216
0.1324 3.364 175 6 0.00 0.00 0.00 16 245 0.0072 0.183
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 273 0.0059 0.150
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 322 0.0042 0.108
0.0331 0.841 0.25 20 0.23 0.23 0.23 50 3.74 0.0030 0.075
0.0278 0.707 0.50 25 0.47 0.47 0.70 60 478 0.0014 0.036
0.0234 0.595 0.75 30 0.59 0.59 1.29 75 6.99 0.0003 0.008
0.0197 0.500 1.00 35 0.76 0.75 204 84 8.15 0.0001 0.004
0.0166 0.420 1.25 40 0.70 0.70 2.74 90 8.91 0.0001 0.002
0.0139 0.354 150 45 0.45 0.45 3.19 95 969 0.0000 0.001
0.0117 0.297 1.75 50 0.94 0.94 413
0.0098 0.250 2.00 60 216 216 6.29
0.0083 0.210 225 70 438 4.38 10.67
0.0070 0.177 2.50 80 6.68 6.68 17.35
0.0059 0.149 2.75 100 8.23 8.23 2559 0.075
0.0049 0.125 3.00 120 8.27 827 33.86
0.0041 0.105 325 140 7.07 7.07 40.93 5.30 478
0.0035 0.088 3.50 170 5.38 5.38 46.31 0.0010 0.0014
0.0020 0.074 3.75 200 3.92 3.02 50.23 0.025 0.036
0.0025 0.063 4.00 230 297 2.97 53.20
0.0021 0.053 425 270 2.45 245 55.65 2849 2612
0.00174 0.0442 450 325 2.16 216 57.81 0.549 0.534
0.00146 0.0372 475 400 1.94 1.94 59.75 0.376 0.754
0.00123 0.0313 5.00 450 1.81 1.81 61.56 Fine sand |
0.000986 0.0250 5.32 500 224 2.24 63.80 (based on Mean from Trask)
0.000790 0.0201 564 635 221 2.21 66.01
0000615  0.0156 8.00 232 232 68.33 "Description Retained | Weight |
0.000435 0.0110 6.50 313 3.13 71.46 on Sieve #] Percent
0000308  0.00781 7.00 3.58 358 75.05 Gravel r JR-—
0.000197  0.00500 7.65 5.03 5.03 80.08 Coarse Sand 10 0.00
0.000077  0.00195 9.00 10.60 10.60 90.68 Medium Sand 40 274
0.000038  0.000977 10.00 6.28 6.28 96.96 Fine Sand 200 47.49
0.000019  0.000488 11.00 2.80 2.80 99.76 Silt >0.005mm  29.85
0.000015  0.000375 11.38 0.24 0.24 100.00 Clay <0.005mm  19.92
TOTALS 100.00 100.00 100.00 B Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Project: Marsland Core Sample ID: M-1454c Run 4
Project No: N/A Depth, ft:

RN Clay
crs | me§!um | fir

Client: Crow Butte Resources, Inc. PTS File No: 41269 I

8

N 8383388
Cumulative Wt., %

-
o

T8 % 083682865
Particle Size, mm - "

Sample | Increment | Cumulative Cumulative Weight Percent g‘rum than
Weight, Weignt Phl
percent Value inches [Millimeters .

5 0.0016 0.040
10 . 0.0012 0.030
0.0009 0.023
0.0006 0.016
0.0004 0.010

077 -
1.14 ) ) 1.727

1.55 ) 0.008 ;
210 i ’ 0.524 0.876
2.87 ; n Size De Siit

478 ‘baud on Mean from Tmskz
5.62

6.45 i Retained |
9.67 on Sieve #
10.90 46.30
14.30 60.60
25.10 85.70
10.40 96.10
3.62 99.72
0.28 100.00

100.00 100.00
Phone: (562) 907-3607 , Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Marsland Core Sample ID: M-1624c Run 1
Project No: N/A Depth, ft: N/A
G Sand Size Silt |
v crs | medium 1 fine : Clay
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Wollght Seroent greater than
Opening Phi of uU.s. Weight, Weight, Weight, Weight Particle Size
Inches I Millimeters| Screen No. grams percent percent percent Value Inches [ﬁillmeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 070 0.0243 0.616
0.1873 4757 225 4 0.00 0.00 0.00 10 1.70 0.0122 0.309
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 2.39 0.0075 0.191
0.0787 2.000 -1,00 10 0.00 0.00 0.00 25 3.08 0.0047 0.120
0.0468 1.189 -0.25 16 0.81 0.81 0.81 40 391 0.0026 0.067
0.0331 0.841 0.25 20 266 2,66 347 50 434 0.0019 0.049
0.0278 0.707 0.50 25 0.89 0.89 436 60 479 0.0014 0.036
0.0234 0.595 0.75 30 0.81 0.81 517 75 5.68 0.0008 0.020
0.0197 0.500 1.00 35 1.05 1.05 6.22 84 6.54 0.0004 0.011
0.0166 0.420 125 40 1.28 1.28 7.50 90 7.43 0.0002 0.006
0.0139 T 0354 T 150 T 45 116 1.16 8.66 95 8.58 0.0001 0.003
0.0117 0.297 175 50 172 172 10.38
0.0098 0.250 2.00 60 1.76 1.76 1214 Inman ] Folk-Ward |
0.0083 0.210 225 70 2.25 225 14.39 : . .
0.0070 0177 250 80 2.84 284 17.23 0.0019 0.0019 0.0019
0.0059 0.149 2.75 100 3.32 3.32 20.54 0.049 0.049 0.049
0.0049 0.125 3.00 120 3,52 3,52 24.06
0.0041 0.105 3.25 140 369 3.69 27.75 n, phi 3.84 4.46 4.42
0.0035 0.088 3.50 170 4.10 4.10 3185 ,in. 0.0027 0.0018 0.0018
0.0029 0.074 3.75 200 477 477 36.62 0.070 0.045 0.047
0.0025 0.063 4.00 230 5.44 544 42.06
0.0021 0.053 425 270 5.83 583 47.89 2.073 2.231
0.00174 0.0442 4.50 325 5.87 587 53.75 0.060 0.068
0.00146 0.0372 475 400 5.54 554 59.29 0.902 1,238
0.00123 0.0313 5.00 450 5.02 5.02 64.31 Silt
0000986 0.0250 5.32 500 5.58 558 69.89 (based on Mean from Trask)
0.000790 0.0201 564 635 469 469 74.58
0.000615 0.0156 6.00 433 433 78.91 Description Retained | Weight
0.000435 0.0110 6.50 481 481 83.72 onSieve#l P
0.000308 0.00781 7.00 379 379 87.50 Gravel _?g_ '—ﬁm—
0.000197 0.00500 7.65 377 377 91.27 Coarse Sand 10 0.00
0.000077 0.00195 9.00 5.38 5.38 96.65 Medium Sand 40 7.50
0.000038  0.000977 10.00 2.34 234 98.99 Fine Sand 200 29.12
0.000019  0.000488 11.00 0.93 093 99.92 Silt >0.005 mm 54.65
0.000015  0.000375 11.38 0.08 0.08 100.00 Clay <0.005 mm 8.73
TOTALS 100.00 100.00 100.00 B Total 100

© PTS Laboratories, Inc,

Phone: (562) 907-3607

Fax: (562) 907-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Marsland Core Sample ID: M-1624c Run 2
Project No: N/A Depth, ft: N/A
Sand Size X
Grv =5 mea_i_'g'r"n T T Silt Clay
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of us. Weight, | Weight, | Weight, ~Phi e
nches meters] Screen No. grams percent percent percent Value Inches [Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.09 0.0418 1.062
0.1873 4757 -2.25 4 0.00 0.00 0.00 10 0.21 0.0341 0.867
0.1324 3.364 -1.75 6 0.00 0.00 0.00 18 0.57 0.0265 0.672
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.15 0.0177 0.450
0.0468 1.189 -0.25 16 223 223 2.23 40 263 0.0064 0.162
0.0331 0.841 0.25 20 8.51 8.51 10.74 50 3.94 0.0026 0.065
0.0278 0.707 0.50 25 4.07 4.07 14.81 60 507 0.0012 0.030
0.0234 0.595 0.75 30 4,04 4,04 18.85 75 6.67 0.0004 0.010
0.0197 0.500 1.00 35 397 3.97 2282 84 7.7 0.0002 0.005
0.0166 0.420 1.25 40 3.55 3.56 26,37 90 8.47 0.0001 0.003
0.0130 0.354 150 45 254 254 2891 95 9.17 0.0001 0.002
0.0117 0.297 1.75 50 3.04 3.04 3195
0.0098 0.250 2.00 60 2.40 240 3435 | Measure | Trask | Inman | Folk-Ward
0.0083 0210 2.25 70 2.31 2.31 36.66 Median, ph 94 3.0
0.0070 0.177 2.50 80 224 224 38.91 ian, in 0.0026 0.0026 0.0026
0.0059 0.149 2.75 100 2.14 2.14 41.05 0.065 0.065
0.0049 0.125 3.00 120 1.98 1.98 43.03
0.0041 0.105 325 140 1.83 1.83 44.86 414 4,08
0.0035 0.088 3.50 170 1.79 179 46.65 0.0022 0.0023
0.0029 0.074 375 200 1.85 1.85 48.50 0.057 0.059
0.0025 0.063 4.00 230 193 1.93 50.43
0.0021 0.053 425 270 2.00 2.00 52.43 3.570 3187
0.00174 0.0442 4.50 325 213 213 54.56 0.056 0.092
0.00146 0.0372 475 400 228 228 56.84 0.296 0.687
0.00123 0.0313 5.00 450 2.43 2.43 59.27 Fine sand
0.000986 0.0250 5.32 500 3.22 322 62.49 {based on Mean from Trask)
0.000790 0.0201 5.64 635 3.24 324 65.73
0.000615  0.0156 6.00 3.39 3.39 69.12 Description Retained | Weight |
0.000435 0.0110 6.50 4.36 436 7348 on$S P
0.000308  0.00781 7.00 435 435 77.83 Gravel ""#"' "W"
0.000197  0.00500 7.65 5.63 5.63 83.46 Coarse Sand 10 0.00
0.000077 0.00195 9.00 10.80 10.80 94.26 Medium Sand 40 26.37
0.000038  0.000977 10.00 4.44 4.44 98.70 Fine Sand 200 22,12
0.000018  0.000488 11.00 122 1.22 99.92 Siit >0.005mm  34.96
0.000015  0.000375 11.38 0.08 0.08 100.00 Clay _ <0,005mm  16.54
s —— SS9 S
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Marsland Core Sample ID: M-1624c Run 4
Project No: N/A Depth, ft: N/A
Sand Size :
e crs | _medium | fine it Clay
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of us Weight, Weight, Weight, eight Phi article Size
Inches | Millimeters] Screen No. grams percent percent percent Value inches | Millimeters
0.2500 8.351 -2.67 1/4 0.00 0.00 0.00 5 -0.76 0.0666 1.691
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 -0.52 0.0563 1.430
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 -0.24 0.0465 1.181
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 -0.05 0.0407 1.033
0.0468 1.189 -0.25 16 15.50 15.51 15.51 40 0.27 0.0326 0.827
0.0331 0.841 0.25 20 23.40 23.41 38.92 50 0.49 0.0280 0.711
0.0278 0.707 0.50 25 11.40 1.41 50.33 60 0.79 0.0228 0.580
0.0234 0.595 0.75 30 8.81 8.82 59.14 75 1.88 0.0107 0.273
0.0197 0.500 1.00 35 5.92 5.92 65.07 84 3.77 0.0029 0.074
0.0166 0.420 1.25 40 3.98 3.98 69.05 90 5.46 0.0009 0.023
0.0139 0.354 1.50 45 247 247 71.52 95 743 0.0002 0.006
0.0117 0.297 1.75 50 2,62 2.62 74.14
0.0098 0.250 2.00 60 1.71 1.71 75.85 T Inman I Folk-Ward |
0.0083 0.210 225 70 1.39 1.39 77.24 7 2
0.0070 0.177 2.50 80 1.26 1.2 78.51 0.0280
0.0059 0.149 275 100 122 1.22 79.73 0.711
0.0049 0.125 3.00 120 1.14 1.14 80.87
0.0041 0.105 3.25 140 1.0 1.05 81.92 1.76 1.34
0.0035 0.088 3.50 170 1.01 1.01 82.93 0.0116 0.0156
0.0029 0.074 3.75 200 1.01 1.01 83.94 0.295 0.395
0.0025 0.063 4.00 230 0.99 0.99 84.93
0.0021 0.053 425 270 0.95 0.95 85.88 2.002 2.242
0.00174 0.0442 4.50 325 0.91 0.91 86.79 0.634 0.664
0.00146 0.0372 4.75 400 0.88 0.88 87.67 1.044 1.745
0.00123 0.0313 5.00 450 0.85 0.85 88.52 Medium sand
0.000986 0.0250 532 500 1.03 1.03 89.55 (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.99 0.99 90.54
0.000615  0.0156 6.00 1.01 1.01 91.55 Description Retained | Weight
0000435  0.0110 6.50 125 1.25 92.80 on Sieve # n
0.000308  0.00781 7.00 121 1.21 94,01 Gravel s i "P'%%L'*
0.000197 0.00500 765 1.48 148 95.50 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.68 268 98.18 Medium Sand 40 69.05
0.000038  0.000977 10.00 133 1.33 99.51 Fine Sand 200 14.89
0.000019 0.000488 11.00 0.46 0.46 99.97 Silt >0.005 mm 11.56
0.000015 0.000375 11.38 0.03 0.03 100.00 Clay <0.005 mm 4.50
S
TOTALS 99.90 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 807-3607

Fax: (562) 807-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 41269
Project: Marsland Core Sample ID: M-1624¢ Run 5
Project No: N/A Depth, ft: N/A
' Sand Size silt Clay
cs T medium ] fine
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25 70
* *
i © 4
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15 40
10 ¢4 4+ 30
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5
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o e N : N o i _ : : . i b ‘ c & T ] o
- ™ o w0
8§§§§§§53§§§§§g§§§
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(=] o o o b= 5 5
o o
Particle Size, mm
Sample | Increment | Cumulative] | Cumulative Weight Percent greater than
Opening Phi of us. Weight, | Weight, | Weight, Weight Phi a
Inches | Millimeters| Screen No. grams percent percent percent Value inches Illllllmoun
0.2500 6.351 2,67 1/4 0.00 0.00 0.00 5 473 0.0015 0.038 .
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 5.32 0.0010 0.025
0.1324 3.364 -1.75 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 6.35 0.0005 0.012
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 7.10 0.0003 0.007
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.55 0.0002 0.005
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.02 0.0002 0.004
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 8.72 0.0001 0.002
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.23 0.0001 0.002
0.0166 0.420 125 40 0.00 0.00 0.00 90 9.67 0.0000 0.001
0.0139 0.354 1.50 45 0.00 0.00 0.00 95 10.11 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 0.210 225 70 0.00 0.00 0.00
0.0070 0.177 250 80 0.00 0.00 0.00
0.0059 0.149 275 100 0.01 0.01 0.01
0.0049 0.125 3.00 120 0.08 0.08 0.09
0.0041 0.105 325 140 0.24 0.24 0.33
0.0035 0.088 3.50 170 0.39 0.39 0.72
0.0029 0.074 375 200 0.56 0.56 1.28
0.0025 0.063 4.00 230 0.70 0.70 1.08
0.0021 0.053 425 270 0.81 0.81 279
0.00174 0.0442 4,50 325 0.99 0.99 3.78
0.00146 0.0372 475 400 1.31 1.31 5.09 0.553 0.928
0.00123 0.0313 5.00 450 1.80 1.80 6.89 St
0.000986 0.0250 5.32 500 3.15 315 10.03 SN0 T
0.000790 0.0201 564 635 411 411 14.14
0.000615 0.0156 6.00 5.11 5.11 19.25 Description " Retained | Weight
0.000435 0.0110 6.50 8.22 822 27.47 on Sieve #
0.000308  0.00781 7.00 10.20 10.20 37.66 Gravel i Rl '%ﬁ_
0.000197  0.00500 7.65 14.50 14.49 5215 Coarse Sand 10 0.00
0.000077 0.00195 9.00 28.70 28.69 80.84 Medium Sand 40 0.00
0.000038  0.000977 10.00 13.60 13.509 94.43 Fine Sand 200 1.28
0.000019  0.000488 11.00 5.15 5.15 99.58 Sitt >0.005mm  50.88
0.000015  0.000375 11.38 0.42 0.42 100.00 Clay _ <0.005mm  47.85
TOTALS 100.00 100.00 100.00 Total 100

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

CHAIN OF CUSTODY RECORD PAGE / oF /
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PTS Ldboratorfes, Inc. - 8100 Secura Way - Santa Fe Spri
PIS Laboratories. Inc. - 4342 W. 12th St. - Houston.

*A 90670 - Phone (562) 347-2500 - Fax (562) S07-3610
055 + Phone (713) 316-1800 - Fax (713) 316-1882
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June 10, 2011

Analytical Excellence Since 1952

Helena, MT 877-472-8711 = Billings, MT 800-735-4488 = Casper, WY 888-235-0515

Gillette, WY B66-686-7175 * Rapid City, SD 888-872-1225  College Station, TX 888-690-2218

ANALYTICAL SUMMARY REPORT

Crow Butte Resources

86 Crow Butte Rd

Crawford, NE 69338

Workorder No.: C11040735
Project Name: Not Indicated

Energy Laboratories, Inc. Casper WY recelved the following 14 samples for Crow Butte Resources on 4/22/2011 for analysis.

SamplelD  ClientSampleID  Collect Date Receive Date Matrix Test
C11040735-001 M1454c-Run3-Sample 1  03/22/110:00 04/22/11 Core  Metals by ICP/ICPMS, Total
Digestion, Total Metals for Core
Samples
Gamma Sample Preparation
Uranium by Gamma
C11040735-002 M1454c-Run3-Sample 2  03/22/110:00 04/22/11 Core  Same As Above '
C11040735-003 M1454c-Run3-Sample 3  03/22/11 0:00 04/22/11 Core  Same As Above
C11040735-004 M1454c-Run3-Sample 4 03/22/110:00 04/22/11 Core  Same As Above
C11040735-005 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
C11040735-007 M1624c-Run3-Sample2 03/26/110:00 04/22/11 Core  Same As Above
C11040735-008 M1624c-Run3-Sample 3  03/25/11 0:00 04/22/11 Core  Same As Above
C11040735:009 M1624c-Run3-Sample4 03/25(110:00 04/22/11 Core  Same As Above
C11040735-010 M1624c-Rund-Sample 1 03/25/11 0:00 04/22/11 Core  Same As Above o
C11040735-011 M1624c-Rund-Sample2 03/22/110:00 04/22/11 Core  Same As Above
C11040735-012 M1624c-Rund-Sample 3  03/22/11 0:00 04/22/11 Core  Same As Above
C11040735-013 M1624c-Rund-Sample 4  03/22/11 0:00 04/22/11 Core  Same As Above
C11040735-014 M1624c-Rund-Sample 5 03/22/11 0:00 04/22/11 Core

Same As Above

This report was prepared by Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82001.’ A"n;ﬁ;ccepuons
or problems with the analyses are noted in the Laboratory Analytical Report, the QA/QC Summary Report, or the

Case Narrative.

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

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

Report Approved By:

Shpﬁanie D. Waldrop ’

Reporting Supervisor




E’\ERGY -.—~,' " www.energylab.com 2 j Helena, MT 877-472-0711 « Billings, MT 800-735-4489 = Casper, WY 8B8-235-0515

Analytics) Exceflence Since Gillette, WY 866-888-7175 « Rapid City, SD 888-672-1225 « College Statlon, TX 888-690-2218
CLIENT: Crow Butte Resources
Project: Not Indicated Report Date: 06/10/11
Sample Delivery Group: C11040735 CASE NARRATIVE
ORIGINAL SAMPLE SUBMITTAL(S)

All original sample submittals have been returned with the data 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 800.0 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 otherwise 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

eli-b - Energy Laboratories, Inc. - Billings, MT

eli-g - Energy Laboratories, Inc. - Gillette, 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; Califomnia: 02118CA
Oregon: WY200001; Utah: 3072350515; Virginia: 00057; Washington: C1603

1SO 17025 DISCLAIMER:
The results of this Analytical Report relate only to the items submitted for analysis.

ENERGY LABORATORIES, INC. - CASPER,WY certifies 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 certifications. All analysis data to be submitted for regulatory enforcement should be certified in the sample
state of origin. Please verify ELI's certification coverage by visiting www.energylab.com

EL!| appreciates the opportunity to provide you with this analytical service. For additional information and services visit our
web page www.energylab.com.




7 WilensMTOTT-472-8711  Billings, NT 8887354608 + Casper, WY 099-235-0315
Giliete, WY 868-838: 7175 » Rapd City, S0 883-872-1225 » Catlege Station, Tx $83-890-2218

LABORATORY ANALYTICAL REPORT
Prepared by Casper, WY Branch

Cileat: Crow Butte Resources Report Date:  06/10/11
Praject: Not Indicated Date Received: 04/22/11
Warksrder: C11040735

Analysls U 0308 U U308

Chemical _Chemical =~ Gamma  Gamma -
Uunlts % % % %

Sampte 1D Clieni Sammple ID Resulis Results Resuka Results
C11040735-001  MJ454c-Run3-Sample | <0.005 <0.006 0.038 0.048
C11040735-002 M t454c-Run3-Sample 2 0.013 0.015 0109 0.129
C11040735003  M1454c-Run3-Sample 3 0.259 0.305 0.370 0.438
C11040735-004  M1454c-Rund-Sampie 4 1.51 174 104 1.22
C11040735-005  M)454c-Run3-Sample § 112 124 0.715 0.842
C11040735-0068  Mi1624c-Run3-Sample 1 0.009 0.010 0.003 0.004
C11040735-007  M1624c-Run3-Ssmple 2 <0.005 < 0.008 0.004 0.004
C11040735-008  M1624c-Run3-Sample 3 < 0.005 <0.008 0.003 0.004
C11040735008  M1624c-Run3-Sampls 4 < 0.005 <0.008 0.003 0.004
C11040735-010  M1624c-Rund-Sarnple 1 < 0.005 <0.006 0.004 0.005
C11040735011  M1624c-Rund-Sampic 2 <0.005 < 0.006 0.002 0.003
C11040735012  M1624c-Rund-Sample 3 0.024 0.028 0022 0.028
C11040735-013  M1624¢c-Rund-Sample 4 <0.005 < (.008 0.016 0.019

C11040735-014  M1624c-Rund-Sample 5 0.032 0.037 0.023 0.033




Eeall  www.energylab.com Helena, MT 877-472-0711 + Billings, MT 800-735-4489 * Casper, WY 868-235-0515
@ Analyticsl Excelience Since 1852 Gillette, WY BBB-BBB-7175 * Rapid City, SD 888-672-1225 = College Station, TX 888-690-2218

. QA/QC Summary Report
Prepared by Casper, WY Branch

Client: Crow Butte Resources Report Date: 06/10/11

Project: Not Indicated Work Order: C11040735

[ Analyte Count Result  Units RL %REC Low Limit High Limit RPD RPDLimit Qual ]
Method: E901.1 Batch: R146661
Sample ID: LCS-R146661 Laboratory Control Sample Run: GAM-NAI_110606A 06/06/11 12:16
Radium 226 8.00 pClg-dry 20 82 80 120

Sample ID: MB-R146661 2 Method Blank Run: GAM-NAI_110606A 06/06/11 12:18
Uranium by Gamma ND mg/kg-dry u
U308 by Gamma ND mg/kg-dry U
Sample ID: C11040735-010ADUP 2 Sample Duplicate Run: GAM-NAI_110606A 08/06/11 12:16
Uranium by Gamma 43.3 mg/kg-dry 6.0 36 20
U308 by Gamma 51.1 mg/kg-dry 1 38 20

Qualifiers:
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
‘ U - Not detected at minimum detectable concentration




Helena, MT 877-472-0711 « Billings, MT 800-735-4489  Casper, WY 888-235-0515
Gillette, WY BBE-686-7175 « Rapid City, SD 888-672-1225 * College Station, TX 888-680-2218

QA/QC Summary Report
Prepared by Casper, WY Branch

www.energylab.com
Analytical Excellence Since 1952

Client: Crow Butte Resources
Project: Not Indicated

Report Date: 06/10/11
Work Order: C11040735

Analyte Count  Result Units RL %REC Low Limit High Limit RPD RPDLImit Qual
Method:  SW6020 Batch: 29668
Sample ID: MB-29668 Method Blank Run: ICPMS2-C_110429A 04/30/11 08:13
Uranium 0.02 mg/kg-dry 0.002

Sample ID: L.CS3-29668 Laboratory Control Sample Run: ICPMS2-C_110420A 04/30/11 08:34
Uranium 106 mg/kg-dry 050 108 54.2 183

Sample ID: C11040735-014AMS3 Sample Matrix Spike Run: ICPMS2-C_110429A 04/30/11 10:26
Uranium 404 mg/kg-dry 0.50 75 125 A
Sample ID: C11040736-014AMSD Sample Matrix Spike Duplicate Run: ICPMS2-C_110420A 04/30/11 10:30
Uranium 411 mg/kg-dry 0.50 75 126 1.8 20 A
Method: SW6020 Batch: 29688
Sample ID: MB-29668 Method Blank Run: ICPMS2-C_110502A 05/03/11 00:52
Uranium 0.2 mglkg-dry 0.002

Sample ID: LCS3-29668 Laboratory Control Sample Run: ICPMS2-C_110502A 06/03/11 01:18
Uranium 126 mglkg-dry 0.50 126 54.2 183

Sample ID: C11040735-014AMS3 Sample Matrix Spike Run: ICPMS2-C_110502A 05/03/11 01:50
Uranium 431 mg/kg-dry 0.50 75 125 A
Sample ID: C11040735-014AMSD Sample Matrix Spike Duplicate Run: ICPMS2-C_110502A 05/03/11 01:56
Uranium 443 mg/kg-dry 0.50 75 125 27 20 A

Quallﬂm£ '
RL - Analyte reporting limit.

A - The analyte level was greater than four times the spike leval. In
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.




" www.energylab.com Hetena, MT 877-472-0711 « Billings, MT 800-735-4488 * Casper, Wy B88-235-0515
Analyticsl Excellence Slace 1952 Gillette, WY 866-688-7175 + Rapid City, SD B88-872-1225 = Callege Station, X 888-890-2218

Energy Laboratories Inc
Workorder Receipt Checklist ‘.“l“l“l

Crow Butte Resources C11040735
lt;;)gin completed  Corinne Wagner Date Received: 4/22/2011
Reviewed by: BL2000\emcpike Received by: ckw
Reviewed 4/25/2011 Carrier Ground
Date: name:
Shipping container/cooler in good condition? Yes [ No [ Not Present []
Custody seals Intact on shipping container/cooler? Yes [] No [] Not Present []]
Custody seals intact on sample bottles? Yes [] No ] Not Present (V]
Chain of custody present? Yes ] No []
Chain of custody signed when refinquished and received? Yes 7] No [
Chain of custody agrees with sample labels? Yes /] No ]
Samples in proper container/bottie? Yes [v] No ]
. Sample containers intact? Yes No []
Sufficient sample volume for indicated test? Yes ] No []
All samples received within holding time? Yes /] No [
Container/Temp Blank temperature: N/A°C
Water - VOA vials have zero headspace? Yes [] No [ No VOA vials submitted  []
Water - pH acceptable upon receipt? Yes [] No [ Not Applicable  []

Contact and Corrective Action Comments:

None




ENERGY, Chain of Custody and Analytical Request Record Page 1 of 2
PLEASE PRINT- Provide as much information as possible.
Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: .
Crow Butte Resources, Inc State:Nebraska Yes [] No [
Report Mail Address: Contact Name: Phone/Fax: Email: Sampier: (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 Terri Anderson 308 665 2215 ext 110 5450
Special Report/Formats — ELI must be notified ANALYSIS REQUESTED Contact ELI prior to %’:
prior to sample submittal for the following: o 3 R | RYSH sample submittal a ;G"
go g e for charges and
F?, 25 0O« scheduling — See X
'EB% & % c 1) instruction Page
b
CJow ] A2LA Sfaﬁ Q| S Comments: "'-"*‘5‘”7“" .
[] GsA [] EDD/EDT(ectonic 0eta) | B £ | _ | 5 | V1 [A°c
O POTWWWTP Format: é" 5|8 1§ S Onee:
[ State: [J LEVEL IV 3 ?E. E|2 wl's Yes @
32 w
(J Other: [J NELAC @ L § n § H Custody Seal Y‘(:)
E|l @ Intact Y
SAMPLE IDENTIFICATION | Collection | Collection | marrix | 2 | 8 Sgnatre
{Name, Location, Interval, etc.) Date Time o N
' M1454c-Run3-Sample 1 /22111 NA s x| x N
2 M14540-Run3-Sample 2 211 NA s x| x s
¥ M1454c-Run3-Sample 3 3722111 NA s X | x 8
i
4 M1454c-Run3-Sample 4 322111 NA s X|x ®
> M1454c-Run3-Sample & 322111 NA s x | x =
5 M1824c-Run3-Sample 1 25011 NA s X | x E
(-
7 M1624c-Run3-Sample 2 32511 NA s X | x =
8 M1624c-Run3-Sample 3 3/25M1 NA s x| x =
M1624c-Run3-Sample 4 32511 [ NA s x| x (‘/\[qu'lgg
0 M1624c-Rund-Sample 1 25111 NA s X | X )
R ed print); Uate/ | 1imec d Neceivess by (prnt): Late/ | mne; Signature;
Custody %Dﬁdm Yeoln e
Record [ by (pnnt). Uster 1ume: / sgnature: Kecovea oy (prm): Date/ | me: Smature:
MUST be - — _
Signed Sampla Disposal: _Return to Client: Yes Lab Disposal: A Uff Qg/’ | (l‘e) i

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted 1o other cefified laboratories in order to complete the analysis requested.
This serves as notice of this possibllity. All sub-contract data will be clearly ngtated on your analytical report.
Visit our web site at www.energylab.com for additional information, downloadatile fae schedule, forms, and links.




Chain of Custody and Analytical Request Record Page 2 of 2
PLEASE PRINT- Provide as much information as possible,
" Company Name: Project Name, PWS, Pemmit, Etc. Sample Origin EPA/State Compliance:
Butte Resources, Inc State:Nebraska Yes [ No [J
Report Mail Address: Contact Name: Phone/Fax: Emait: 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/Botile Order;
PO Box 169 Terri Anderson 308 665 2215 ext 110 5450
Special Report/Formats — ELI must be notified ANALYSIS REQUESTED Contact ELI prior to SpepeiLr
prior to sample submittal for the following: o 5 R | RUSH sample submittal cw.,,’ e
go ,,,g’ e for charges and D(s):
§ ;E 2 8 = scheduling -~ See )
| E=9 3 o E U Instruction Page 5 D_)(‘
[Jow [ JA2LA 3‘,‘58%’ € Q| § Comments: Rectipt Temp
[ GSA ] EDD/EDT(loctronic 0am) | S&E'S | | 2 E:' g W (K -c
[ POTWAWWTP Format: Eo58 5| E ZIEl S e
% State: E LEVEL IV 2 E‘Elg: g - wl s Yes @
_| Other: NELAC o 1218 uwy g
% g wi s H ;l:::dysm v
SAMPLE IDENTIFICATION Collection | Collection £l Qe Signature
(Name, Location, Interval, etc.) Date Time MATRIX |G | O iy Y N
' M1624c-Run4-Sample 2 3/22/11 NA s X! x N
2 M1624c-Rund-Sample 3 3/22/11 NA s x| x %
3 M1624c-Run4-Sample 4 322111 | NA s x| x €
4 M1624c-Rund-Sample 5 322111 | NA s x| x @
Sy
5 =
: 2
@)
? % :
8 i .
eClicipz3s
:
10
BY (RAN): DatelTwme: S % Necelved Dy (Pn): Date/ 11me: Signature:
Custody Keins  4/20/n sbdeBeis - -
Rec°|'d Reanquished by (prnt): Liate! | rme: Signature: Keoetved by (print): Date | mne: Signature:
MUST be - '
. 3 : N Signatute:
S|gned Sample Disposal: __ Return to Client: Yes Lab Disposal: \/; LE: w i AA LE?/EZ:Z/ [( Q_‘a? )

In certain circumstances, samples submitted to Energy Laborataries, inc. may be subcontracted to other certified laboratories in order to compiete the analysis requested.
This serves as notice of this possiblility. All sub-contract data will be cleal
Visit our web site at www.enerqylab.com for additional information, downloadable fee schedule, forms, and links.

ed on your analytical report.
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Mineralogical and Particles Size
Distribution Analyses (2013)



® PTS

Labersioriee, Inc.

8100 Secura Way ¢ Santa Fe Springs, CA 90670
Telephone (562) 347-2500 « 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
Marsland 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

Encl.



PTS Laboratories

Project Name: Marsland Core PTS File No: 43570

Project Number: N/A 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 Recelved: 20130829
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 N/A 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 N/A X X
M-1912C Run 3, Sample 2 | 260.4-260.9 N/A 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 N/A 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 N/A 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 1 425.6-426.2 N/A X X
M-1956C Run 5, Sample 2 | 431.0-431.6 N/A X X
M-1956C Run 6, Sample 1 |1011.8-1012.4 N/A X X




PTS Laboratories

Project Name: Marsland Core PTS File No: 43570
Project Number: N/A Client: Crow Butte Resources, Inc.
TEST PROGRAM - 20130829
Core Grain *X-Ray
COREID Depth Recovery Size Diffraction
ft. ft. Analysis Proprietary Notes
Plugs: Grab Bulk
M-2169C Run 1, Sample1 | 110.0-110.5 N/A X X
M-2169C Run 2, Sample 3 | 156.5-157.2 N/A X X
M-2169C Run 3, Sampie 1 355.0-356.0 N/A 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 N/A X X
M-2169C Run 7, Sample 1 |1135.5-1136.0f N/A X X
TOTALS: 30 bags 30 30 30

Laboratory Test Program Notes

Contaminant identification:




PTS Laborator ieS, Inc. Crow Butte Resources, Inc.
PTS File No: 43570

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)
PROJECT NAME: Marsland Core
PROJECT NO: N/A
Median Particle Size Distribution, wt. percent Silt
Mean Grain Size | Grain Size Sand Size &

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

M-533C Run 1, Sample 1 63.9-64.9 Fine sand 0.238 0.00 0.00 18.42 71.95 8.22 1.4 9.63
M-533C Run 1, Sample 2 68.8-69.8 Silt 0.033 0.00 0.00 0.00 20.53 63.04 16.44 7947
M-533C Run 3, Sample 1 299.0-300.0 Silt 0.034 0.00 0.00 0.00 1297 81.45 5.57 87.03
M-533C Run 3, Sample 2 306.0-307.0 Silt 0.051 0.0 0.00 0.00 26.00 70.23 3.77 74.00
M-533C Run 5, Sample 1 1052.5-1053.0 Clay 0.003 0.00 0.00 0.00 0.00 34.81 65.19 100.00
M-1635C Run 1, Sample 1 70.0-70.5 Silt 0.046 0.00 0.00 0.00 27.88 60.57 11.65 72142
M-1635C Run 1, Sample 2 79.5-80.0 Silt 0.063 0.00 0.00 0.00 39.61 §3.90 6.50 60.39
M-1635C Run 2, Sample 1 . 197.0-197.5 Silt 0.041 0.00 0.00 0.00 13.73 81.80 4.47 86.27
M-1635C Run 2, Sample 2 206.5-207.0 S_ilt 0.055 0.00 0.00 0.00 29.24 67.17 3.59 70.76
M-1635C Run 3, Sample 1 530.0-530.5 Silt 0.040 0.00 0.00 2.83 25.96 61.01 10.20 71.21
M-1635C Run 6, Sample 1 993.0-994.0 Clay 0.003 0.00 0.00 0.00 0.00 24.05 76.95 100.00
M-1912C Run 1, Sample 1 63.0-64.0 Fine sand 0.135 0.00 0.00 3.85 76.54 17.60 2.01 19.61
M-1912C Run 2, Sample 1 130.7-131.7 Fine sand 0.087 0.00 0.00 7.84 49.02 36.10 7.03 43.14
M-1912C Run 3, Sample 1 255.0-255.5 Fine sand 0.072 0.00 0.00 4.42 43.67 48.95 2,96 51.91

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




PTS Laboratori ieS, Inc. Crow Butte Resources, Inc.
PTS File No: 43570

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)
PROJECT NAME: Marsland Core
PROJECT NO: N/A
Median Particle Size Distribution, wt. percent Silt
Mean Grain Size | Grain Size Sand Size &

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

M-1912C Run 3, Sample 2 260.4-260.9 Silt 0.062 0.00 0.00 0.00 36.63 59.98 3.40 63.37
M-1912C Run 4, Sample 1 974.5-975.0 Clay 0.003 6.00 0.00 0.00 0.00 28.79 71.21 100.00
*M-1912C Run 4, Sample 2 968.7-969.7 Clay 0.003 0.00 0.00 0.00 0.00 2794 72.06  100.00
*M-1912C Run 4, Sample 2 Rerun 968.7-969.7 Silt 0.004 0.00 0.00 0.00 5.35 36.27 58.38 94.65
*M-1912C Run 4, Sample 2 Rerun 2 968.7-969.7 Medium sand 0.850 0.00 0.00 74.30 6.83 7.90 10.97 18.87

M-1956C Run 1, Sample 1 420430 Fine sand 0.266 0.00 0.00 16.97 79.36 275 0.92 367
M-1956C Run 3, Sample 1 78.0-79.0 Silt 0.054 0.00 0.00 1.00 32.36 60.43 6.21 66.64
M-1956C Run 4, Sample 1 196.5-197.1 Silt 0.062 0.00 0.00 222 37.09 56.30 4.39 60.69
M-1956C Run 4, Sample 2 202.0-202.5 Silt 0.052 0.00 0.00 0.00 27.65 67.34 5.00 72.35
M-1956C Run 5, Sample 1 425.6-426.2 Silt 0.029 0.00 0.00 0.00 12.54 73.63 13.84 87.46
M-1956C Run 5, Sample 2 431.0-431.6 Silt 0.046 0.00 0.00 3.76 28.81 60.64 6.79 67.43
M-1956C Run 6, Sample 1 1011.8-1012.4 Clay 0.004 0.00 0.00 0.00 0.00 39.14 60.86  100.00
M-2169C Run 1, Sample 1 110.0-1 10.5 Silt 0.037 0.00 0.00 0.00 20.58 65.73 13.69 79.42
M-2169C Run 2, Sample 3 156.5-157.2 Silt 0.059 0.00 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: Marsland Core
PROJECT NO: N/A
Median Particle Size Distribution, wt. percent Silt
Mean Grain Size | Grain Size Sand Size &
Sample ID Depth, ft. Description (1) mm Gravel | Coarse | Medium | Fine Silt Clay 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 84.03
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 74.28
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 62.33
M-2169C Run 7, Sample 1 1135.5-1136.0 Silt 0.004 0.00 0.00 0.00 0.00 45.40 54.60 100.00
*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
(1) Based on Mean from Trask Page 3 of 35




PT'S Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

0177
0.125

g

3

Particle Size, mm

0.0313
0.0201
0.0110

:

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-533C Run 1, Sample 1
Project No: N/A Depth, ft: 63.9-64.9
Grv Sand Size Sitt Clay
CIs fine
12 100
80
10 80
. sl 70 R
g ok
6 50
3 o
4 30
2 20
10
0 0

B

Sample | Increment | Cumulative] Cumulative Weight Percent than
Phiof | uS. | weight, | weight, | weight, | [~ Weight | _FH& _F%
'ﬂﬁ&_ms Screen No. grams | percent | percent percent | Value inches _ [Millimeters
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 0.07 0.0375 0.952
0.1873 4757 2.25 4 0.00 0.00 0.00 10 0.79 0.0227 0.577
T 0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.14 0.0179 0.453
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.50 0.0139 0.353
0.0468 1.189 025 16 342 3.42 3.42 40 1.84 0.0110 0.279
0.0331 0.841 0.25 20 247 247 5.89 50 207 0.0094 0.238
0.0278 0.707 0.50 25 1.42 1.42 7.31 60 2.31 0.0079 0.202
0.0234 0.595 0.75 30 207 2.07 9.38 75 274 0.0059 0.149
0.0197 0.500 1.00 35 3.50 3.50 12.87 84 3.7 0.0044 0.111
0.0166 0.420 1.25 40 5.55 5.55 18.42 ) 371 0.0030 0.077
X 0.354 150 i 530 639 2487 | 95 480 0.0014 0.036
0.0117 0.297 1,75 50 11.20 11.20 36.01
0.0098 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 0177 250 80 9.65 9.65 67.34
0.0059 0.149 275 100 7.85 7.85 75.19
0.0049 0.125 3.00 120 592 5.92 81.11
0.0041 0.105 3.25 140 421 421 85.32
0.0035 0.088 3.50 170 294 294 88.25
0.0029 0.074 375 200 212 212 90.37
00025 0.063 4.00 230 1.60 1.60 91.87
0.0021 0.053 425 270 1.23 1.23 93.20
0.00174 0.0442 450 325 0.95 0.95 94.15
0.00146 0.0372 475 400 0.74 0.74 94.89
0.00123 0.0313 5.00 450 0.58 0.58 95.47
0000988  0.0250 5.32 500 0.60 0.60 96.07
0.000790  0.0201 5.64 635 0.49 0.49 96.56
g.m 0.0156 g.g 0.47 g.g 37.03
¥ 0.0110 : 0.56 ; 7.59
0.000308  0.00781 7.00 0.48 0.48 98.07 Gravel m 'W_
0.000197  0.00500 7.65 052 0.52 98.59 Coarse Sand 10 0.00
0000077 0.00195 9.00 0.80 0.80 9939 | Medium Sand 40 18.42
0.000038  0.000977  10.00 0.39 0.39 29.78 Fine Sand 200 71.95
0.000019  0.000488  11.00 0.20 0.20 99.98 Sit >0005mm 822
0000015  0.000375  11.38 0.02 0.02 100.00 Clay <0005 mm  1.41
TOTALS 100,00 10000 100.00 | Total 100 |
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610

Page 4 of 35




PTS Laboratories, Inc. | Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: ‘ 43570
Project: Marsland Core Sample ID: M-533C Run 1, Sample 2
Project No: N/A Depth, ft: 68.8-69.8
Sand Size |
Grv T s Siit Clay
12 100
80
10 80
o8 70
8 50
40
4, 50
2 20
10
0 - e ~ 0

Particle Size, mm
Sample [ Increment | Cumulative] Cumulative W Percent than
Phiof | Us. | weight, | weight, | weight, | [~ Weight | Fﬁi FE% Size
lmg igibm Screen No. grams percent percent percent Value
0.2500 6.351 2.67 14 0.00 0.00 0.00 5 2.82
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 3.24
0.1324 3.364 475 3 0.00 0.00 0.00 18 3.56
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.92
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 4.48
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 493
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.52
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 6.78
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 7.70
0.0166 0.420 1.25 40 0.00 0.00 0.00 20 8.48
X 0.354 150 a5 00000 000 95 9.22
0.0117 0.297 175 50 0.11 0.11 0.11
0.0098 0.250 2.00 60 0.41 0.41 0.52 ok
0.0083 0.210 225 70 0.83 0.83 1.35 . Kk
0.0070 0.177 2,50 80 1.24 1.24 259 2dian, in. 0.0013 X .
0.0059 0.149 275 100 1.75 175 434 dian,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 IMean, phi 473 5.63 5.40
0.0035 0.088 3.50 170 459 459 14.69 dean, in. 0.0015 0.0008 0.0009
0.0029 0.074 3.75 200 5.84 5.84 20.63 Mean, mm 0.038 0.020 0.024
0.0025 0.063 4.00 230 664 6.64 2747
0.0021 0.053 425 270 6.82 6.82 33.99 2,697 2,073 2,006
0.00174 0.0442 450 325 6.51 6.51 40.49 0.337 0.338
0.00146 0.0372 475 400 5.84 5.84 48.33 0.543 0.916
0.00123 0.0313 5.00 450 5.09 5.09 51.42 st
0.000986  0.0250 5.32 500 5.57 557 56.99 (based on Mesn from Trask)
0.000790  0.0201 5.64 635 480 4.80 61.79
0.000616  0.0156 6.00 461 461 66.40 Description Retained | Welight |
0.000435  0.0110 6.50 5.64 564 72,04
0.000308  0.00781 7.00 5.27 5.27 77.31 Gravel w %"
0.000197  0.00500 7.65 6.26 6.26 83.56 Coarse Sand 10 0.00
T0.000077 _ 0.00195 9.00 10.50 10.50 94.06 Medium Sand 40 0.00
0.000038  0.000977  10.00 434 434 98.40 Fine Sand 200 20.53
0.000019  0.000488  11.00 1.49 1.49 99.89 Silt >0.006mm  63.04
0.000015 0000375  11.38 0.11 0.11 100.00 Clay <0.005mm  16.44
™ TOTALS 700.00 100.00 100.00 | ~Total 700
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610

Page 5 of 35




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

6.351
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Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-533C Run 3, Sample 1
Project No: N/A Depth, ft: 299.0-300.0
Grv Sand Size silt Clay
crs | _fine
12 100
- 80
10 L
w e
g ot |
6 - 50
40
4 50
2 20
L 10
0 L 0

Particle Size, mm
Sample | Increment | Cumulative] Cumulative Weight Percent than
Opening Phi of u.s. Weight, | Weight, | Weight, | [~ Weight | _Fﬁ'lﬂ _'%EE'_
meters| Screen No. grams percent percent percent Value Inches Fll_llmoun
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 3.27 0.0041 0.104
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 3.60 0.0033 0.083
0.1324 3.364 75 [ 0.00 0.00 0.00 16 387 0.0027 0.068
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 4.19 0.0022 0.055
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 462 0.0016 0.041
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 4.88 0.0013 0.034
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.16 0.0011 0.028
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 5.67 0.0008 0.020
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 6.17 0.0005 0.014
0.0166 0.420 1.25 40 0.00 0.00 0.00 20 6.76 0.0004 0.009
) 0.354 150 75 000 I 95 7.89 0.0002 0.004
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 | _Measure | Trask | Inman | Folk-Ward
0.0083 0.210 2.25 70 0.03 0.03 0.03 Median, phi T X1
0.0070 0.177 2.50 80 0.23 0.23 0.26 ian, in. 0.0013 0.0013 0.0013
0.0059 0.149 2.75 100 0.75 0.75 1.01 0.034 0.034 0.034
0.0049 0.125 3.00 120 1.43 1.43 2.44
0.0041 0.105 3.25 140 2.30 2.30 474 Mean, phi 475 5.02 498
0.0035 0.088 3.50 170 3.43 3.43 8.17 Mean, in 0.0015 0.0012 0.0013
0.0029 0.074 3.75 200 4.80 4.80 12.97 Mean, mm 0.037 0.031 0.032
0.0025 0.063 4.00 230 6.25 6.25 1922
0.0021 0.053 425 270 7.61 7.61 26.84 1.668 1.151 1.275
0.00174 0.0442 4.50 325 8.79 8.79 35,83 0.121 0.211
0.00146 0.0372 475 400 9.40 9.40 45.04 1.006 1.281
0.00123 0.0313 5.00 450 9.40 9.40 54.44
0.000986  0.0250 5.32 500 11.00 11.00 65.44 (based on Mean from Trask)
0.000780  0.0201 5.64 635 9.01 9.01 74.46
0.000615  0.0156 6.00 7.36 7.3 81.82 Description "Retained | Weight |
0.000435  0.0110 6.50 6.32 6.32 88.14
0.000308  0.00781 7.00 3.60 360 91.74 Gravel “-‘5"-“- ‘%"
0.000197  0.00500 7.65 2.68 2.68 94.43 Coarse Sand 10 0.00
0.000077  0.00195 9.00 323 3.23 97.66 Medium Sand 40 0.00
0.000038  0.000877  10.00 1.58 1.58 99.24 Fine Sand 200 12.97
0.000019  0.000488  11.00 0.70 0.70 99.94 Sitt >0.005mm 8145
0.000015  0.000375  11.38 0.06 0.06 100.00 Clsy <0.005mm 557
™ TOTALS 100.00 10000 100.00 | Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 807-3610
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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-533C Run 3, Sample 2
Project No: N/A Depth, ft: 306.0-307.0
Grv Sand Size silt Cla
T medum 1 fioe d
14 100
L 80
12 4
80
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g e g
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5 3 8 r 8 8 8 EE BB E R G
“ a o 8 © & S s S 1
@ S
Particle Size, mm
Sample | Increment | Cumulative] Cumulative Percent than
Opening Phi of u.s. Weight, | Weight, | Weight, % " ﬁ Size
™ Inches ] Millimeters] Screen | No. grams | percent | percent percent | Value
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 3.01
0.1873 4757 2.25 4 0.00 0.00 0.00 :
0.1324 3.364 A5 6 0.00 0.00
0.0787 2.000 -1.00 10 0.00 0.00
0.0468 1.189 -0.25 16 0.00 0.00
0.0331 0.841 0.25 20 0.00 0.00 ;
0.0278 0.707 0.50 25 0.00 0.00 J
0.0234 0.595 0.75 30 0.00 0.00 ;
0.0197 0.500 1.00 35 0.00 0.00 X
0.0166 © 0.420 1.25 40 0.00 0.00 X
; 0.354 1.50 45 0.00 000 000 |
0.0117 0.297 1.75 50 0.00 0.00 X
0.0098 0.250 2.00 60 0.00 0.00
0.0083 0.210 2.25 70 0.02 0.02
0.0070 0.177 2.50 80 0.32 0.32
0.0059 0.149 2.75 100 1.46 1.46
0.0049 0.125 3.00 120 3.09 3.09
0.0041 0.105 3.25 140 4.89 489
0.0036 0.088 3.50 170 6.99 6.98
0.0029 0.074 3.75 200 9.25 9.24
0.0025 0.063 4.00 230 11.00 10.99
0.0021 0.053 425 270 11.50 11.49
0.00174 0.0442 450 325 10.70 10.69
0.00146 0.0372 475 400 8.92 8.91
0.00123 0.0313 5.00 450 6.98 6.97
0.000986 0.0250 6.32 500 6.53 6.52
0.000790 0.0201 5.64 635 4.48 4.48
0.000615 0.0156 6.00 3.45 345 .
0.000435 0.0110 6.50 3.10 3.10 92.59 on s.m‘ %
0.000308  0.00781 7.00 1.98 1.98 84.57 Gravel e
0.000197  0.00500 7.65 1.66 1.66 96.23 Coarse Sand 10 0.00
0.000077 _ 0.00185 9.00 2.08 2.08 98.31 Medium Sand 40 0.00
0.000038  0.000877 10.00 1.08 1.08 99.39 Fine Sand 200 26.00
0.000019  0.000488 11.00 0.56 0.56 99,95 Siit >0.005mm  70.23
0.000015  0.000375 11.38 0.06 0.05 100.00 Clay <0.005 mm 3.77
™ TOTALS 700.10  100.00 100.00 | Yotal 100 |
e —
© PTS Laboratories, inc. Phone: (562) 907-3607 Fax: (562) 807-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-533C Run 5, Sample 1
Project No: N/A Depth, ft: 1052.5-1053.0
Sand Size silt cl
bl 7 T T e "
40 100
a5 4 L 90
80
30 | "
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& o
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51 10
0 0

P g8 B K 8 2 5 8
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Particle Size, mm
Sample | Increment | Cumulative] Cumulative W Percent greater than
i Phi of us. | weight, | weight, | weight, | [~ Weight | _?EFE['
_ﬁh Screen | No. grams | percent | percent percent | Value inches | Millimeters
0.2500 6.351 2.67 174 0.00 0.00 0.00 5 6.18 0.0006 0.014
0.1873 4.757 2.25 4 0.00 0.00 0.00 10 6.52 0.0004 0.011
0.1324 3.364 a7 3 0.00 0.00 0.00 16 6.82 0.0003 0.008
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 16 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 50 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 0.695 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
; 0.354 150 a5 00000 000 | 95 10.50 0.0000 0.001
0.0117 0.207 1.75 50 0.00 0.00 0.00
0.0088 0.250 2.00 60 0.00 0.00 0.00 | Measure | Trask | Inman | Folk-Ward
0.0083 0.210 2.25 70 0.00 0.00 0.00 dian, p 522 W 522
0.0070 0.177 250 80 0.00 0.00 0.00 dian,in.  0.0001 0.0001 0.0001
0.0059 0.149 275 100 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 0.088 350 170 0.00 0.00 0.00 Mean, in. 0.0002 0.0001 0.0001
0.0029 0.074 375 200 0.00 0.00 0.00 Mean, mm 0.004 0.003 0.003
0.0025 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 425 270 0.00 0.00 0.00 1.996 1.424 1.367
000174  0.0442 4.50 325 0.00 0.00 0.00 0.996 0.016 0.035
0.00146 0.0372 4.75 400 0.00 0.00 0.00 0.251 0.518 0.888
0.00123 0.0313 5.00 450 0.00 0.00 0.00 TT: Ciay |
0.000986  0.0250 5.32 500 0.00 0.00 0.00 (based on Mesn from Trask)
0000790  0.0201 5.64 635 0.09 0.09 0.09
0.000615  0.0156 6.00 2.33 233 242 Description Retained | Weight |
0.000435  0.0110 8.50 7.27 7.27 9.69
0.000308  0.00781 7.00 9.81 9.81 19.50 Gravel "'"?""- J‘W"
0.000197  0.00500 7.65 15.30 15.30 34.81 Coarse Sand 10 0.00
0000077 0.00195 9,00 35.60 35,61 ; Medium Sand 40 0.00
0.000038  0.000977  10.00 20.30 20.30 90.72 Fine Sand 200 0.00
0.000019  0.000488  11.00 8.56 8.56 99.28 Silt >0.0056 mm  34.81
0.000015  0.000375  11.38 072 0.72 100.00 Clay <0.005mm  66.19
TOT. 100.00 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1635C Run 1, Sample 1
Project No: N/A Depth, ft: 70.0-70.5
G S8ng Je silt Clay
e T medium 1 fine
10 b
9 4 80
8 1 1 80
° 7 1 + 70 ®
i 6 - 1 60 i
5 4 50
4 ] 40
34 30
2 . 20
1 L 10
0 e — - - 0
- [ o
R E 2R EREEE R EYEEGEE
- e & 5 g
S
Particle Size, mm
Sample | Increment | Cumulative] mmww%m'
Opening Phi of us. Welight, Weight, Weight,
Screen No. !nms percent percent percent Value
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 292
0.1873 4.757 -2.25 4 0.00 0,00 0.00 10 318
0.1324 3364 175 6 0.00 0.00 0.00 16 3.41
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 367
0.0468 1.189 -0.26 16 0.00 0.00 0.00 40 4,09
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 445
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 6.00
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 6.28
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 714
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 7.94
00138 0354 150 a5 000 000 000 | 95 8.88
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 [ Trask | Inman [ Folk-Ward
0.0083 0.210 2.25 70 0.08 0.08 0.08 - 45 5 4.45
0.0070 0.177 250 80 0.67 0.67 0.75 Median, in 0.0018 0.0018 0.0018
0.0059 0.149 275 100 1.98 1.98 273 Median, mm 0.046 0.046 0.046
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 Mean, phi 4.45 5.27 5.00
0.0035 0.088 3.50 170 7.43 7.43 18.80  in. 0.0018 0.0010 0.0012
0.0029 0.074 3.75 200 9.08 9.08 27.88 an, mm 0.046 0.026 0.031
0.0025 0.063 4.00 230 9.18 9.18 37.06
0.0021 0.053 4.25 270 7.80 7.90 44.97 orting 2.470 1.867 1.837
0.00174 0.0442 4.50 325 6.22 6.22 51.19 0.696 0.439 0.462
0.00146 0.0372 475 400 4.87 487 56.06 0.310 0.597 0.937
0.00123 0.0313 5.00 450 3.96 3.96 60.02 iption ST
0.000986 0.0250 5.32 600 421 4.21 64.23 (besed on Meen from Trask)
0.000790 0.0201 564 635 3.69 3.69 67.92
0.000615  0.0156 6.00 3.96 3.96 7188 Q[ Description | Retained | Weight |
0.000435 0.0110 6.50 5.59 5.59 77.47 m "W_
0.000308  0.00781 7.00 5.31 5.31 82.78 Gravel 3
0.000197 0.00500 7.85 5.67 5.67 88.45 Coarse Sand 10 0.00
0.000077  0.00195 9.00 7.19 7.19 9564 Medium Sand 40 0.00
0.000038  0.000977 10.00 2.79 2.79 98.43 Fine Sand 200 27.88
0.000019  0.000488 11.00 1.43 1.43 99.86 Silt >0.005mm  60.57
0.000015  0.000375 11.38 0.14 0.14 100.00 Clay <0.005mm 1155
A
TOTALS 100.00 100.00 100.00 | Total 100 |

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 807-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Retained Wt., %
>

6.351
3.364
1.189

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sampile ID: M-1635C Run 1, Sample 2
Project No: N/A Depth, ft: 79.5-80.0
GV Sand Size silt Clay
crs | m 1

14 100

12

10

Cumulative Wt., %

T EEEEEE

-t
o

Openl Weight, Weight ize
Inches I ﬂ'ﬁm Screen No. grams percent percent percent Value inches [ Millimeters
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 2.80 0.0057 0.144
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 3.02 0.0049 0.123
0.1324 3.364 75 6 0.00 0.00 000 | 16 3.21 0.0043 0.108
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.43 0.0036 0.093
0.0468 1.189 025 16 0.00 0.00 0.00 40 3.76 0.0029 0.074
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 3.98 0.0025 0.063
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 424 0.0021 0.053
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 4.88 0.0013 0.034
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 5.70 0.0008 0.019
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 6.75 0.0004 0.009
0.354 150 a5 0.00 0.00 000 | 95 8.18 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
0.0083 0.210 2.25 70 0.09 0.09 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 .41 5101
0.0021 0.053 425 270 9.55 9.55 60.57
0.00174 0.0442 450 325 7.16 7.16 67.73
0.00146 0.0372 475 400 5.21 5.21 72.94
0.00123 0.0313 5.00 450 3.91 391 76.86
0.000986 0.0250 5.32 500 3.82 382 80.68
0.000790 0.0201 5.64 635 2.89 2.89 83.57
g.m 0.0156 6.00 2.52 252 3.:3
! 0.0110 6.50 2.77 277 - : #
0.000308  0.00781 7.00 225 225 91.11 Gravel %—
0.000197  0.00500 7.65 2.39 2.39 93.50 Coarse Sand 10 0.00
0.000077  0.00195 9.00 382 382 97.33 Medium Sand 40 0.00
0.000038  0.000977 10.00 1.80 1.80 99.13 Fine Sand 200 39.61
0.000019  0.000488 11.00 0.80 0.80 99.93 Silt >0.005mm  53.90
0.000015  0.000375 11.38 0.07 0.07 100.00 Clay <0.005mm __ 6.50
TALS 100.00 100.00 100.00 Total 100 |
© PTS Laboratories, Inc Phone: (562) 907-3607 Fax: (562) 807-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1635C Run 2, Sample 1
Project No: N/A Depth, ft: 197.0-197.5
G Sand Size silt Clay
[ medium 1 fine

14

12

10

Retained Wt., %
o

6.351
3.364
1.189
0.707
0.500
0.354

§55 8814

Particle Size, mm

0.0313
0.0201
0.0110
0.00500
0.000977
0.000375

Sample | Increment | Cumulative Cumulative wm Percent than
Phi of us. | weight, | weight, | weight, | |~ Weight | Phi —ﬁm
I.Tm"é i?m Screen No. grams percent percent percent Value inches Iﬁm
0.2500 6.351 -2.67 114 0.00 0.00 0.00 [ 3.29 0.0040 0.102
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 3.50 0.0033 0.083
0.1324 3364 475 [ 0.00 0.00 0.00 | 16 3.82 0.0028 0.071
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 407 0.0023 0.060
X 1.189 -0.25 16 0.00 0.00 0.00 40 4.40 0.0019 0.047
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 461 0.0016 0.041
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 484 0.0014 0.035
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 5.27 0.0010 0.026
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 5.70 0.0008 0.019
0.0166 0.420 1.25 40 0.00 0.00 0.00 20 6.29 0.0005 0.013
] 0.354 “150 a5 0.00 0.00 000 95 7.45 0.0002 0.006
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0088 0.250 2.00 60 0.00 0.00 0.00 re | Trask | Inman | Folk-Ward
0.0083 0.210 2.25 70 0.00 0.00 0.00 an, phi X: 16 6
0.0070 0.477 2.50 80 0.11 0.11 0.1 dian, in. 0.0016 0.0016 0.0016
0.0059 0.149 2.75 100 0.66 0.66 0.77 Median, mm  0.041 0.041 0.041
0.0049 0.125 3.00 120 1.4 1.41 2.18
0.0041 0.105 3.25 140 2.24 224 4.42 an, phi 455 4.76 4.7
0.0035 0.088 3.50 170 3.58 3.58 8.00 0.0017 0.0015 0.0015
0.0029 0.074 3.75 200 5.73 5.73 13.73 0.037 0.038
0.0025 0.063 4.00 230 8.34 8.34 2207 |
0.0021 0.053 425 270 10.60 10.60 32,67 0.941 1.101
0.00174 0.0442 4.50 325 12.00 12.00 44,67 0.154 0.259
0.00146 0.0372 475 400 11.70 11.70 56.37 1.214 1.421
0.00123 0.0313 5.00 450 10.20 10.20 66.57 S T
0.000986 0.0250 5.32 500 10.00 10.00 76.57 {based on Mean from Trask)
0.000790 0.0201 5.64 635 6.66 6.66 83.23
0.000615  0.0156 6.00 467 467 87.90 Description Retained | Weignt
0.000435 0.0110 6.50 367 3.67 91.57
0.000308  0.00781 7.00 2.16 2.16 93.73 Gravel _ﬁﬁn_
0.000197  0.00500 7.65 1.80 1.80 95.53 Coarse Sand 10 0.00
[ 0.000077  0.00195 9.00 248 248 98.01 Medium Sand 40 0.00
0.000038  0.000977 10.00 1.30 1.30 99.31 Fine Sand 200 13.73
0.000019  0.000488 11.00 0.63 0.63 99.94 Silt >0.006 mm  81.80
0.000015  0.000375 11.38 0.06 0.06 100.00 Clay <0.005 mm 4.47
TOTALS 100.00 10000 700.00 Total 100
e —
© PTS Laboratories, Inc. Phone: (562) 807-3607 Fax: (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-1635C Run 2, Sample 2
Project No: N/A Depth, ft: 206.5-207.0
G Send Soe Silt Clay
crs 1 medium | fine
14 100
80
12 ¥
80
10
2 0
g e -
L 50
B 6 - 40
4 - 30
L 20
2
10
0 ot - - 0
i ® =]
P2 2R EREEEE R YOG R OG
T 4 P S o 8 3
o o S
=] =]
Particle Size, mm
Sample | Increment | Cumulative] Cumulative Weight Percent greater than
Openin: Phi of U.s. Welght, Weight, Weight, Weight ﬁ‘ m !E
es meters] Screen No. grams percent percent percent Value inches [Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.96 0.0051 0.129
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 3.20 0.0043 0.109
0.1324 3.364 175 6 0.00 0.00 0.00 16 3.40 0.0037 0.004
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.65 0.0031 0.080
0.0468 1.189 025 16 0.00 0.00 0.00 40 3.98 0.0025 0.063
0.0331 0.841 0.26 20 0.00 0.00 0.00 50 4.19 0.0022 0.056
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 4.43 0.0018 0.046
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 489 0.0013 0.034
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 5.35 0.0010 0.025
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 5.93 0.0006 0.016
i 0.354 150 a5 0.00 0.00 0.00 95 7.04 0.0003 0.008
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 0.03 0.03 0.03
0.0070 0.177 2.50 80 0.39 0.39 0.42
0.0059 0.149 275 100 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
0.00256 0.063 4.00 230 11.70 11.70 40.94
0.0021 0.053 425 270 11.70 11.70 52.63
0.00174 0.0442 450 325 10.40 10.40 63.03
0.00146 0.0372 475 400 8.38 8.38 71.41
0.00123 0.0313 5.00 450 6.39 6.39 77.79
0.000986 0.0250 6.32 500 5.85 5.85 83.64
0.000790 0.0201 5.64 635 393 3.93 87.57
0.000615 0.0156 6.00 297 297 90.54
0.000435 0.0110 6.50 265 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 Coarse Sand 10 0.00
0.000077 0.00195 9.00 1.96 1.96 98.37 Medium Sand 40 0.00
0.000038  0.000977 10.00 1.03 1.03 99.40 Fine Sand 200 29.24
0.000019  0.000488 11.00 0.56 0.55 99.95 Silt >0.005 mm  67.17
0.000015  0.000375 11.38 0.05 0.05 100.00 Clay <0.005 mm 3.59
TO‘I'M.; 100.00 100.00 100.! Tohl 13

© PTS Laboratories, Inc.

Phone: (562) 907-3607
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1635C Run 3, Sample 1
Project No: N/A Depth, ft: 530.0-530.5
Grv Sand Size Silt Clay
os I medum fine
7
6
5
R
!’ 4
3
2
1
0 —
- (] (=]
8 g g B § g g £ 8 g g s
by < & 8 o S 8 g
e & g
Particle Size, mm
e il e e | M e
ing Phiof | us. | w w weight, | [~ Weight |
™ inches ] Millimeters] Screen No. grams percent | percent percent Value inches  [Millimeters
0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 1.82 0.0111 0.282
0.1873 4.757 2.25 4 0.00 0.00 0.00 10 253 0.0068 0.173
0.1324 3.364 A75 3 0.00 0.00 0.00 16 297 0.0050 0.127
0.0787 2.000 -1.00 10 0.00 0.00. 0.00 25 3.55 0.0034 0.085
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 424 0.0021 0.053
0.0331 0.841 0.25 20 0.17 0.17 0.17 50 465 0.0016 0.040
0.0278 0.707 0.50 25 0.40 0.40 0.57 60 5.09 0.0012 0.029
0.0234 0.595 0.76 30 0.56 0.56 113 75 5.98 0.0006 0.016
0.0197 0.500 1.00 35 0.77 0.77 1.90 84 6.84 0.0003 0.009
0.0166 0.420 1.25 40 0.93 0.93 283 20 7.69 0.0002 0.005
—0.0730 0354 150 a5 079 0.79 362 95 8.79 0.0001 0.002
0.0117 0.297 1.75 50 1.07 1.07 469
0.0098 0.250 2.00 60 1.0 1.05 574 | [“Measure | Trask ] _Inman_]Folk-Ward
0.0083 0.210 225 70 153 1,53 7.27 Median, ph T
0.0070 0.177 2.50 80 2.36 2.36 9,63 an, in, 0.0016 0.0016 0.0016
0.0059 0.149 2.75 100 3.19 3.19 12.82 mm  0.040 0.040 0.040
0.0049 0.125 3.00 120 354 3.54 16.36
0.0041 0.105 3.25 140 3.66 3.66 20.02 n, phi 431 491 482
0.0035 0.088 3.50 170 402 402 24.04 0.0020 0.0013 0.0014
0.0029 0.074 3.75 200 475 475 28.79 0.033 0.035
0.0025 0.063 4.00 230 553 553 34.32
0.0021 0.053 4.25 270 5.99 5.99 40.31 1.933 2.022
0.00174 0.0442 4.50 325 6.12 6.12 46.43 0.134 0.161
0.00146 0.0372 4.75 400 5.98 5.98 52.41 0.802 1.174
0.00123 0.0313 5.00 . 450 5.68 5.68 58.09 s
0.000986  0.0250 5.32 500 6.54 6.54 64.63 {based on Mean from Trask)
0.000790  0.0201 5.64 635 5,53 553 70.16
0.000615  0.0156 8.00 5.10 5.10 75.26 Description Retained | Weight |
0.000435  0.0110 6.50 5.70 5.70 80.96
0.000308  0.00781 7.00 447 4.47 85.43 Gravel ”"‘5‘”"' 'W—
0.000197  0.00500 7.65 437 437 89.80 Coarse Sand 10 0.00
0.000077 __ 0.00195 9.00 6.15 6.15 9505 Medium Sand 40 2.83
0.000038  0.000977  10.00 2.77 2.77 98.72 Fine Sand 200 25.96
0.000019  0.000488  11.00 1.18 1.18 99.90 sitt >0.006 mm  61.01
0.000015  0.000375  11.38 0.10 0.10 100.00 Clay <0.005 mm  10.20
™ TOTALS 100.00 100. 700,00 Total 700

Phone: (562) 807-3607

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

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1635C Run 6, Sample 1
Project No: N/A Depth, ft: 993.0-994.0

0.125

§ 32588858 8 8¢

Particle Size, mm

Sample | Increment | Cumulative
Openi Phi of u.s. Weight, | Weight, | Weight,
Tnches I ﬁr;ikmom Screen No. percent percent percent
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 i X 1
0.1324 3.364 a5 3 70.00 0.00 0.00 16 7.28 0.0003 0.006
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 7.68 0.0002 0.005
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 8.16 0.0001 0.003
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 8.49 0.0001 0.003
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.82 0.0001 0.002
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 9.40 0.0001 0.001
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.78 0.0000 0.001
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 10.07 0.0000 0.001
X 0354 150 a5 0.00 000000 | 95 10.58 0.0000 0.001
0.0117 0.297 175 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 | _Measure | Trask | Inman | Folk-Ward
0.0083 0.210 225 70 0.00 0.00 0.00 Median, phi B.4% B.49 349
0.0070 0.177 2,50 80 0,00 0.00 0.00 0.0001 0.0001 0.0001
0.0059 0.149 2.75 100 0.00 0.00 0.00 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 8.53 8.52
0.0035 0.088 3.50 170 0.00 0.00 0.00 0.0001 0.0001
0.0029 0.074 3.75 200 0.00 0.00 0.00 0.003 0.003
1 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 425 270 0.00 0.00 0.00 1.246 1.216
0.00174 0.0442 450 325 0.00 0.00 0.00 0.033 0.050
0.00146 0.0372 475 400 0.00 0.00 0.00 0.572 0.934
0.00123 0.0313 5.00 450 0.00 0.00 0.00 Clay |
0.000986 0.0250 5.32 500 0.00 0.00 0.00 (based on Mean from Trask)
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 "Description Retained | Weight |
0.000435 0.0110 6.50 2.68 268 2.75
0.000308  0.00781 7.00 6.89 6.89 9.64 Gravel m %
0.000197  0.00500 7.65 14.40 14.41 24.05 Coarse Sand 10 0.00
0.000077  0.00195 9.00 41.60 4162 65.67 Medium Sand 40 0.00
0.000038  0.000977 10.00 23.60 23.61 89.28 Fine Sand 200 0.00
0.000019  0.000488 11.00 9.86 9.87 99.15 Silt >0.005mm  24.05
0.000015  0.000375 11.38 0.85 0.85 100.00 Clay <0005 mm  75.95
TOTALS 99.90 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610

Page 14 of 35




PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. H 43570
Project: Marsland Core ¥ M-1912C Run 1, Sample 1
Project No: N/A , ft: : 63.0-64.0

Grv 77T BT §tf;d Size Clay

100
- 80
80

R

Particle Size, mm |
§umplo Increment § Cumulative Cumulative
%H Phi of u.s. Weight, | Welght, | Weight,
meters] Screen No. grams percent percent percent

0.2500 6.351 -2.67 14 0.00 0.00 0.00 5

0.1873 4,757 -2.25 4 0.00 0.00 0.00 10

0.1324 3.364 75 6 0.00 0.00 0.00 16

0.0787 2.000 -1.00 10 0.00 0.00 0.00 25

0.0468 1.189 025 16 0.82 0.82 0.82 40

0.0331 0.841 0.25 20 0.69 0.69 1.51 50

0.0278 0.707 0.50 25 0.32 0.32 1.83 60

0.0234 0.585 0.75 30 0.35 0.35 2.18 75

0.0197 0.500 1.00 35 0.56 0.56 2.74 84

0.0166 0.420 1.25 40 1.11 1.11 3.85 90

x 0.354 150 45 76 178 561 95

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 0.149 275 100 10.30 10.31 44.27

0.0049 0.125 3.00 120 10.50 10.51 54.77

0.0041 0.106 3.25 140 9.99 10.00 64.77

0.0035 0.088 3.50 170 8.74 8.75 73.52

0.0028 0.074 3.75 200 6.87 6.87 80.39

0.0025 0.063 4.00 230 477 477 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 475 400 1.1 111 90.96

0.00123 0.0313 5.00 450 0.83 0.83 91.79
0.000986 0.0250 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 on Percent
0.000308  0.00781 7.00 1.09 1.09 96.93 Gravel -3?'-'4 000 |
0.000197  0.00500 7.65 1.06 1.06 97.99 Coarse Sand 10 0.00
0.000077  0.00195 9.00 1.22 122 99.21 Medium Sand 40 3.85
0.000038  0.000977 10.00 0.49 0.49 99.70 Fine Sand 200 76.54
0.000019  0.000488 11.00 0.27 0.27 99.97 Silt >0.005mm  17.60
0.000015  0.000375 11.38 0.03 0.03 100.00 _Clay <0.005 mm 2.01

™ TOTALS 99.90 100.00 100.00 Total
© PTS Laboratories, Inc. Phone: (562) 807-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1912C Run 2, Sample 1
Project No: N/A Depth, ft: 130.7-131.7
Grv mmm.&!’i.‘;_s‘“ s silt Clay
10 100
9 4 80
84 80
- 71 70 2
i ] 60 ;f
5 50
: ‘°§
3 - 30
2 20
1 4 L 10
0 - 0

- [\ (=
0 v i i iy
< g S o s 3 § d B
e o
Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent than
in Phi of u.s. Weight, | weight, | weight, | [~ Weight P %ﬂ;
meters] Screen No. grams percent | percent percent Value inches |Millimeters
0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 0.65 0.0250 0.635
0.1873 4757 -2.25 4 0.00 0.00 0.00 10 1.77 0.0116 0.204
0.1324 3.364 A.75 6 0.00 0.00 0.00 16 243 0.0073 0.186
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.80 0.0056 0.143
0.0468 1189 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 0.595 0.76 30 0.89 0.89 5.34
0.0197 0.500 1.00 35 147 1.17 6.51
0.0166 0.420 1.25 40 1.33 1.33 7.84
X 0.354 1.50 45 0.98 088 882 |
0.0117 0.297 1.76 50 1.10 1.10 9.92
0.0098 0.250 2.00 60 147 1.17 11.09
0.0083 0.210 2.25 70 213 213 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 8.05 8.05 31.29
0.0041 0.105 325 140 9.01 9.01 40.30
0.0035 0.088 3.50 170 883 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 0.053 425 270 463 463 67.65
0.00174 0.0442 4.50 326 3.46 3.46 71.11
0.00146 0.0372 475 400 2.74 274 73.86
0.00123 0.0313 5.00 450 2.34 2.34 76.20
0.000986 0.0250 5.32 500 267 2.67 78.87
0.000790 0.0201 5.64 635 2.44 2.44 81.31
00004% 0015 60 i 3% oo
; i J : . 87.00
0.000308  0.00781 7.00 2.85 285 89.85 Gravel m %
0.000187  0.00500 7.65 3.12 312 92.97 Coarse Sand 10 0.00
000077 0.00195 9.00 456 456 97.53 Medium Sand 40 7.84
0.000038  0.000977 10.00 1.77 1.77 99.30 Fine Sand 200 49.02
0.000019  0.000488 11.00 0.65 0.65 99.95 Silt >0.005mm  36.10
0.000015  0.000375 11.38 0.05 0.05 100.00 Clay <0.005 mm 7.03
TOTALS 70000 100.00  100.00 | " Total 1
T 8559500
© PTS Laboratories, Inc Phone: (562) 907-3607 Fax: (562) 807-3610
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PT'S Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Particle Size, mm

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1912C Run 3, Sample 1
Project No: N/A Depth, ft: 255.0-255.5
Grv T Sar;d Size e Silt Clay
10 100
9
81 80
- 7 70 °
i 6 - 60 g
54 50
4 [ 40
3 1 30
21 20
1 4 L 10
0. - - - - 0
TR
(=} =}

Sample | Increment | Cumulative Cumulative Percent than
i Phi of U.S. Weight, | Weight, | Weight, _%_
m.'g i E%ms Screen No. grams percent | percent percent Value inches  |Millimeters
0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 1,35 0.0154 0.391
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 2.06 0.0094 0.240
0.1324 3.364 .75 6 0.00 0.00 0.00 16 2,57 0.0066 0.169
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.02 0.0048 0.123
0.0468 1.189 0.25 16 0.02 0.02 0.02 40 353 0.0034 0.087
0.0331 0.841 0.25 20 0.35 0.35 0.37 50 3.80 0.0028 0.072
0.0278 0.707 0.50 25 0.41 0.41 0.78 60 407 0.0023 0.059
0.0234 0.595 0.75 30 0.78 0.78 1.56 75 458 0.0016 0.042
00197 0.500 1.00 35 1.28 1.28 2.84 84 5.11 0.0011 0.029
0.0166 0.420 1,25 40 1.58 158 4,42 90 5.73 0.0007 0.019
; 0.354 150 a5 1.38 138 580 95 6.79 0.0004 0.009
0.0117 0.297 175 50 1.89 1.89 7.69
0.0098 0.250 2,00 60 177 1.77 9,46
0.0083 0.210 2.25 70 2.28 2.28 11,74
0.0070 0.177 250 80 3.12 312 14.86
0.0059 0.149 275 100 420 420 19.06 0.072
0.0049 0.125 3.00 120 5.30 5.30 24.36
0.0041 0.105 3.25 140 6.58 6.58 30.94 384 3.83
0.0035 0.088 350 170 8.00 8.00 38.94 0.0028 0.0028
0.0029 0.074 3.75 200 9.15 9.15 48.09 0.070 0.071
0.0025 0.063 4,00 230 9.44 9.44 57.53
0.0021 0.053 425 270 8.62 8.62 66.15 1.270 1.458
0.00174 0.0442 4,50 325 7.06 7.06 73.21 0.030 0.064
0.00146 0.0372 475 400 5.39 5.39 78.60 1.138 1.428
0.00123 0.0313 5.00 450 4.08 4,08 82.68 T, heand
0.000986 0.0250 5.32 500 3.90 3.90 86.58 {based on Mean from Trask)
0.000790 0.0201 5.64 635 2.85 2.85 89.43
0.000615 0.0156 6.00 2.36 ggﬁ 91.79 ™ Description | Retained | Weight |
0.000435 0.0110 6.50 2,31 , 94,10 on Sleve
0.000308  0.00781 7.00 158 - 158 95.68 Gravel '—l_t %
0.000197  0.00500 7.65 1,36 1.36 97.04 Coarse Sand 10 0.00
0.000077 = 0.00195 9.00 166 166 98.70 Medium Sand 40 442
0.000038  0.000977  10.00 0.82 0.82 99.52 Fine Sand 200 43.67
0.000019  0.000488 11.00 0.44 0.44 99.96 Silt >0.005mm  48.95
0.000015  0.000375 11.38 0.04_ 0.04 100.00 Clay <0.005mm 296
™ TOTALS ; 100.00 700,00 100.00 | Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Retained Wt., %
o

Particle Size, mm

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sampile ID: M-1912C Run 3, Sample 2
Project No: N/A Depth, ft: 260.4-260.9
Grv Sand Size Silt Clay
cs 1 medium ] fine

14

12

10

Sample | Increment | Cumulative| Cumulative Wﬂ Percent than
Openi Phi of u.s. Weight, | Weight, | Weight, Weight Phi Particle Size
_m-r% Screen No. grams | percent | percent percent | Value inches [ Millimeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.81 0.0056 0.143

0.1873 4757 -2.25 4 0.00 0.00 0.00 10 3.06 0.0047 0.120

0.1324 3.364 .75 6 70.00 0.00 0.00 2 Z

0.0787 2.000 -1.00 10 0.00 0.00 0.00

! 1189 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

] 0.354 1750 45 000 0.00 000 |

0.0117 0.207 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 0.149 275 100 262 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 1301 4964 |

0.0021 0.053 4.25 270 11.90 11.91 61.55

0.00174 0.0442 450 325 9.34 9.35 70.90

0.00146 0.0372 475 400 6.58 6.59 77.49

0.00123 0.0313 5.00 450 453 453 82.02
0.000986 0.0250 6.32 500 4,03 4,03 86.05
0.000790 0.0201 5.64 635 2.87 2.87 88.93
00004 0010 680 7% 23 o3

k .01 2 . e . #
0.000308  0.00781 7.00 1.5 1.59 95.18 Cravel "’MF"— —"%’-32‘-
0.000187  0.00500 7.65 1.42 1.42 96.60 Coarse Sand 10 0.00

000077 0.00195 9.00 187 187 98.48 Medium Sand 40 0.00
0.000038  0.000977 10.00 0.95 0.95 99.43 Fine Sand 200 36.63
0.000019  0.000488 11.00 0.52 0.52 99.95 Silt >0.005mm  59.98
0.000015  0.000375 11.38 0.05 0.05 100.00 Clay <0.005 mm 3.40
TOTALS 99.90 100.00 100.00 Total 100

© PTS Laboratories, Inc Phone: (562) 807-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M
Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1912C Run 4, Sample 1
Project No: N/A Depth, ft: 974.5-975.0
Grv Sand Size silt Clay
[cre T medium 1 fine
40 100
s 80
L 80
i 70
| R
20 - 50
15 40
30
10
20
5 10
0 0
-
2 § g 8 K 8 2 e
B3R E s £ B € 8 §
Qond
S
' Particle Size, mm
B N
Sample | Increment | Cumulative] Cumulative Weight Percent than
0 Phi of Us. | weight, | weight, | Weight, | [~ Weight | —ﬁ?_ —%ﬁ'f—- |
Screen No. percent percent percent Value |
0.2500 6.351 -2.67 /4 0.00 0.00 0.00 5 6.40 |
0.1873 4.757 225 4 0.00 0.00 0.00 10 6.72
0.1324 3.364 .76 [ 0.00 0.00 0.00 16 7.08
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 7.47
X 1189 025 % 0.00 0.00 0.00 40 8.05
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 8.42
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.78
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 9.40
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.79 X X
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 10.13 0.0000 0.001
; 0.354 750 45 0.00 0.00 000 | 95 10.61 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 [Measure T_Trask T Trmen _JrolkWar
0.0083 0.210 225 70 0,00 0.00 0.00 » 2 X
0.0070 0.177 2.50 80 0.00 0.00 0.00 , um. m 0.0001 o.ooo1 0.0001
0.0059 0.149 275 100 0.00 0.00 0.00 dian,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 IMean, phi 8.43 8.42
0.0035 0.088 3.50 170 0.00 0.00 0.00 ean, i 0.0001 0.0001
0.0029 0.074 3.75 200 0.00 0.00 0.00 0.003 0.003
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 1.370 1.322
0.00174 0.0442 4.50 325 0.00 0.00 0.00 0.004 0.022
0.00146 0.0372 475 400 0.00 0.00 0.00 0.535 0.893
0.00123 0.0313 5.00 450 0.00 0.00 0.00 Clay |
0.000986 0.0250 5.32 500 0.00 0.00 0.00 {based on Mean from Trask)
0.000790 0.0201 5.64 635 0.00 0.00 0.00
0.000815  0.0158 6.00 0.22 0.22 0.22 Description Retained | Weight |
0.000435 0.0110 6.50 5.93 5.93 6.15
0.000308  0.00781 7.00 8.65 8.65 14,80 Gravel ‘”‘P"" "WL
0.000197  0.00500 7.65 14.00 14,00 28.79 Coarse Sand 10 0.00
0.000077  0.00195 9.00 37.10 37.00 65.89 Medium Sand 40 0.00
0.000038  0.000977  10.00 22.80 22.80 88.68 Fine Sand 200 0.00
0.000019  0.000488  11.00 10.40 10.40 99.08 Sitt >0.005mm  28.79
0.000015  0.000375  11.38 0.92 0.92 10000 Clay <0.006mm  71.21
100.00 100.00 100.00 | Total 100
TR
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1912C Run 4, Sample 2
Project No: N/A Depth, ft: 968.7-969.7
Grv Sand Size siit Clay
cIs medium fine
45 100
40 |
35
3 30
£25
20 |
15
10
5
o 4
- [
B 8§ ¢ F § 3 B E & F 3 g
- (=} =) (-} (=] =) =
Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent % than
Opening Phl of u.s. Weight, Weight, Weight, mﬁt Phi e Size
Screen No. grams percent percent percent Value inches [Millimeters
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 6.22 0.0005 0.013
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 6.63 0.0004 0.010
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 7.03 0.0003 0.008
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 7.49 0.0002 0.006
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 8.06 0.0001 0.004
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 8.40 0.0001 0.003
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.75 0.0001 0.002
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 9.32 0.0001 0.002
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.70 0.0000 0.001
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.95 0.0000 0.001
X T 0.35% 150 45 0.00 0.00 0.00 95 10.45 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 | _Measure | Trask | Inman | Folk-Ward
0.0083 0.210 225 70 0.00 0.00 0.00 IMedian, phi 8.40 8.40 8.40
0.0070 0.177 2.50 80 0.00 0.00 0.00 0.0001 0.0001 0.0001
0.0059 0.149 2.75 100 0.00 0.00 0.00 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 8.36 8.38
0.0035 0.088 3.50 170 0.00 0.00 0.00 0.0001 0.0001
0.0028 0.074 3.75 200 0.00 0.00 0.00 0.003 0.003
0.0026 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 4.25 270 0.00 0.00 0.00 1.331 1.307
0.00174 0.0442 4.50 326 0.00 0.00 0.00 -0.030 -0.030
0.00146 0.0372 4.75 400 0.00 0.00 0.00 0.590 0.950
0.00123 0.0313 5.00 450 0.00 0.00 0.00 E-Ia-y
0.000986 0.0250 5.32 500 0.00 0.00 0.00 (besed on Mean from Trask)
0.000790 0.0201 5.64 635 0.10 0.10 0.10
0.000615  0.0156 6.00 2.33 2.33 242 Description Retained | Weight
0.000435 0.0110 6.50 5.79 5.79 8.21 m _Em_-
0.000308 0.00781 7.00 7.14 7.14 15,35 Gravel X
| 0.000197 0.00500 7.65 12.60 12.59 27.94 Coarse Sand 10 0.00
0.000077 0.00195 9.00 39.40 39.38 67.32 Medium Sand 40 0.00
0.000038 0.000977 10.00 24,00 23.99 91.30 Fine Sand 200 0.00
0.000019 0.000488 11.00 8.14 8.14 99.44 Silt >0.005 mm 27.94
0.000015 0.000375 11.38 0.56 0.56 100.00 Clay <0.005 mm 72.06
e o
TOTALS 100.10 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PT'S Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS Flle No: 43570
Project: Marsland Core : Sample ID: M-1912C Run 4, Sample 2 Rerun
Project No: N/A Depth, ft: 968.7-969.7
G Sand Size Silt Clay
crs 1 ___medium 1 fine
35
30
25
R®
£201
15
10
5
0 L
P § % E & 2 8 F 2 F E X R GEEE :
w (] ~ o o Q (=] o o (=] Q =3 S S P =
=] =]
Particle Size, mm
Sample | Increment § Cumulative| Cumulative \:.J_elgm Percent greater than
Opening Phi of us. Weight, | Weight, | Weight, Weight Phi Particle Size
inches I Millimeters] Screen No. grams percent percent percent Value Inches IMIIlImeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 3.46 0.0036 0.091
0.1873 4757 -2.25 4 0.00 0.00 0.00 10 5.13 0.0011 0.029
0.1324 3.364 1.76 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
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 7.65 0.0002 0.005
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.99 0.0002 0.004
0.0278 0.707 0.60 25 0.00 0.00 0.00 60 8.40 0.0001 0.003
0.0234 0.595 0.7 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
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.82 0.0000 0.001
0073 0354 150 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
0.0083 0.210 2.25 70 0.33 0.33 0.35 .
0.0070 0.177 2.50 80 1.18 1.18 1.53 0.0002
0.0059 0.149 275 100 1.48 1.48 3.01 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 4.67 7.64 7.75
0.0035 0.088 3.50 170 0.39 0.39 5.06 0.0002 0.0002
0.0029 0.074 3.75 200 0.29 0.29 5.35 0.005 0.005
0.0025 0.063 4.00 230 0.48 0.48 5.83
0.0021 0.053 425 270 0.86 0.86 6.69 1.863 1.963
0.00174 0.0442 450 325 0.91 0.91 7.60 -0.189 -0.259
0.00146 0.0372 475 400 0.71 0.71 8.31 0.827 1.157
0.00123 0.0313 5.00 450 0.86 0.86 9.17 ilt
0.000986 0.0250 5.32 500 212 2.12 11.29 (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.31 3.31 14.60
0.000615 0.0156 6.00 3.78 3.78 18.38 Description Retained | Weight
0.000435 0.0110 6.50 5.24 5.24 23.62 on Sieve #1 Percent
0.000308 0.00781 7.00 6.60 6.60 30.22 Gravel a X
0.000197 0.00500 7.65 11.40 11.40 41.62 Coarse Sand 10 0.00
0.000077 0.00195 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 Sitt >0.005 mm 36.27
0.000016  0.000375 11.38 0.44 0.44 100.00 Clay <0.005 mm 68.38
TOTALS 100.00 100.00 100.00 " Total 100

© PTS Laboratories, 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,
Marsland Core
N/A

Inc.

PTS File No:
Sample ID:

Depth, ft:

: 43570
M-1912C Run 4, Sample 2 Rerun 2
968.7-969.7

Grv Sand Size

gs 1 __medium 1

silt Clay

8

8

Cumulative Wt., %

°s 888883

{ ol [3] (=]
53 8 R EZFREE B EF G R E
< o s o s 3 38 3
Particle Size, mm
§amph Increment | Cumulative| Cumulative Wi -Pweont than
Openin Phi of u.s. Weight, | Weight, | weight, | |~ Weight | _lil‘ﬂ —%__
inches I mﬁmohn Screen No. grams percent percent percent Value Inches [Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.85 0.0712 1.808
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 0.7 0.0643 1.634
0.1324 3.364 ER [ 0.00 0.00 0.00 16 -0.53 0.0570 1.447
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 0.27 0.0475 1.206
0.0468 1.189 0.25 16 25.70 25.70 25.70 40 0.03 0.0384 0.976
0.0331 0.841 0.25 20 25.10 25.10 50.81 50 0.23 0.0335 0.850
0.0278 0.707 0.50 25 9.82 9.82 60.63 60 0.48 0.0281 0.715
0.0234 0.595 0.75 30 6.77 6.77 67.40 75 1.37 0.0152 0.387
0.0197 0.500 1.00 35 4.24 4.24 71.64 84 5.80 0.0007 0.018
0.0166 0.420 1.25 40 2.66 2.66 74.30 20 7.85 0.0002 0.004
P 0.354 150 45 146 146 7576 | 95 8.88 0.0001 0.002
0.0117 0.297 1.75 50 1.33 1.33 77.09
0.0098 0.250 2.00 60 0.82 0.82 7.9 | Measure | Trask I Inman | Folk-Ward
0.0083 0.210 2.26 70 0.70 0.70 78.61 Median, p 0. 0.2 0.2
0.0070 0177 2.50 80 0.59 0.59 79.20 0.0335 0.0335 0.0335
0.0059 0.149 2.75 100 0.48 0.48 79.68 . 0.850 0.850
0.0049 0.125 3.00 120 0.40 0.40 80.08
0.0041 0.105 325 140 0.37 0.37 80.45 263 1.83
0.0035 0.088 3.50 170 0.35 0.35 80.80 0.0063 0.0110
0.0029 0.074 3.75 200 0.33 0.33 81.13 0.161 0.281
T 0.0025 0,063 4.00 230 0.31 0.31 8144
0.0021 0.053 425 270 0.30 0.30 81.74 3.166 3.058
0.00174 0.0442 450 325 0.30 0,30 82.04 0.758 0.767
0.00146 0.0372 475 400 0.31 0.31 82.35 0.538 2.433
0.00123 0.0313 5.00 450 0.33 0.33 82.68 Medium sand
0.000986 0.0250 5.32 500 0.48 0.48 83.16 (based on Mean from Trask)
0.000790 0.0201 564 635 0.56 0.56 83.72
0.000615  0.0156 6.00 0.63 0.63 84.35 Description Retained | Weight |
0.000435 0.0110 6.50 0.94 0.94 85.29
0.000308  0.00781 7.00 1.36 1.36 86.65 Gravel m %
0.000197  0.00500 7.65 2.38 2.38 89.03 Coarse Sand 10 0.00
| 0.000077  0.00195 9.00 6.53 6.53 95.56 Medium Sand 40 74.30
0.000038  0.000977 10.00 3.35 3.35 98.91 Fine Sand 200 6.83
0.000019  0.000488 11.00 1.02 1.02 99.93 Silt >0.005 mm 7.90
0.000016  0.000375 11.38 0.07 0.07 100.00 Clay <0.006 mm  10.97
| 10000 100.00 ___ 100.00 | Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 807-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. - PTS File No: 43570
Project: Marsland Core Sample ID: M-1956C Run 1, Sample 1
Project No: N/A Depth, ft: 42.0-43.0
G Sand Size silt Clay
[cs T medum 1 fine
16 ——— 100

Retained Wt., %
4 »

S

6.351
3.364
1.189
0.707
0.500
0.354
0.250
0177
0.125

P ER IRl

Particle Size, mm

Sample | Increment | Cumulative} Cumllﬂ_v_o_:aml’m than
Phi of us. | weight, | weight, | weight, | [~ Weight | Pﬁﬁ
inches i aiim Screen No. grams percent percent percent Value
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 0.57
0.1873 4757 225 4 0.00 0.00 0.00 10 0.98
1324 3.364 .75 [ 0.00 0.00 0.00 18 1.21
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.49
0.0468 1.189 025 16 137 1.37 1.37 40 1.74
0.0331 0.841 0.25 20 1.79 1.79 3.18 50 1.91
0.0278 0.707 0.50 25 1.31 1.31 4.47 60 2,09
0.0234 0.595 0.75 30 2,02 2.02 6.49 75 2.39
0.0197 0.500 1.00 35 382 3.82 10.30 84 2.68
0.0166 0.420 1.25 40 6.67 6.67 16.97 20 2.95
; 0359 150 15 824 824 95 3.46
0.0117 0.297 175 50 15.20 15.19 40.40
0.0098 0.250 2.00 60 14.80 14.79 55.19 jeasure | Trask | Inman | Folk-Ward
0.0083 0.210 2.25 70 13.70 13.69 68.88 di@n, ph 5 o g
0.0070 0.177 2.50 80 10.60 10.59 79.47 0.0105 0.0105 0.0105
0.0059 0.149 275 100 7.02 7.02 86.49 0.266 0.266
0.0049 0.125 3.00 120 4.36 436 . 90.85
0.0041 0.105 3.25 140 2.69 269 93.53 1.94 193
0.0035 0.088 3.50 170 1.72 172 95.25 0.0103 0.0103
0.0029 0.074 3.75 200 1.08 1.08 96.33 0.261 0.263
0.0025 0.063 400 230 0.62 0.62 96.95
0.0021 0.053 4.25 270 0.34 0.34 97.29 0.724 0.801
0.00174 0.0442 450 325 0.22 0.22 97.51 0.035 0.053
0.00148 0.0372 475 400 0.18 0.18 97.69 1.001 1.318
0.00123 0.0313 5.00 450 0.15 0.15 97.84 T ne sand |
0.000986  0.0250 5.32 500 0.17 0.17 98.01 |_(based on Mean from Trask) |
0.000790  0.0201 5.64 635 0.18 0.18 98.19
0000615  0.0156 8.00 0.19 0.19 98.38 |[T Description | Retained | Weight |
0.000435  0.0110 6.50 0.23 0.23 98.61
0.000308  0.00781 7.00 0.21 0.21 98.82 Gravel %‘
0.000197  0.00500 7.65 0.26 0.26 99.08 Coarse Sand 10 0.00
X X 9.00 0.47 0.47 99.55 Medium Sand 40 16.97
0.000038  0.000977  10.00 0.32 0.32 99.87 Fine Sand 200 79.36
0.000019  0.000488  11.00 0.13 0.13 100.00 Silt >0.005mm 275
0.000015  0.000375  11.38 0.00 0.00 100.00 Clay. <0.005mm 092
™ TOTALS 100.10 100.00 100.00 | Total
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 807-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

6.351
3.364
1.189
0.707

SR

0177

-

0.125

Particle Size, mm

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-1956C Run 3, Sample 1
Project No: N/A Depth, ft: 78.0-79.0
n
Grv _WW.S.‘;I!.S_‘” = sitt Clay
10 100
9 - 80
8 - 80
- 7 - 70 ®
;' 6 - 80 ;f
5 50
4 - 40
3 30
2 20
1 10
0 0

Sample | Increment | Cumulative Cumulative Weight Percent than
Opening Phiof | UsS. | weight, | weight, | weight, | [~ Weight | _Fﬂﬂ "'F%'ﬁﬁ ’
Screen No. grams percent percent percent Value Inches |Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.56 0.0067 0.170
0.1873 4757 -2.25 4 0.00 0.00 0.00 10 2.01 0.0053 0.133
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.19 0.0043 0.110
0.0787 2.000 -1.00 10 0.00 0.00 ; 25 . :
0.0468 1.189 0.25 16 0.00 0.00 40
0.0331 0.841 0.25 20 0.00 0.00 50
0.0278 0.707 0.50 25 0.01 0.01 60
0.0234 0.595 0.75 30 0.14 0.14 75
0.0197 0.500 1.00 35 0.39 0.39 84
0.0166 0.420 1.25 40 0.46 0.46 J 90
¥ 0.354 1.50 45 0.27 (-7 S I S 95
0.0117 0.297 1.75 50 0.19 0.18 ;
0.0098 0.250 2.00 60 0.25 0.25
0.0083 0.210 2.25 70 0.78 0.78
.0.0070 0.177 2.50 80 1.77 177
0.0059 0.149 2.75 100 3.04 3.04
0.0049 0.125 3.00 120 433 4.33
0.0041 0.105 3.25 140 5.74 5.74
0.0035 0.088 3.50 170 7.32 1.32
0.0029 0.074 3.75 200 8.67 8.67
¥ 0.063 4,00 230 9.27 9.27
0.0021 0.053 4.25 270 8.89 8.89
0.00174 0.0442 450 325 7.85 7.85
0.00146 0.0372 4.75 400 6.58 6.58
0.00123 0.0313 5.00 450 5.41 541
0.000986 0.0250 5.32 500 5.49 5.49
0.000790 0.0201 5.64 635 4.19 4.19
gm 0.3156 6.00 3.60 3.60 i
X 0.0110 6.50 3.74 3.74 88.37
0.000308  0.00781 7.00 278 2.78 91.15 Gravel m '%"
0.000197 0.00500 7.65 2.64 264 93.79 Coarse Sand 10 0.00
0.000077 0.00185 9.00 3.67 367 97.46 Medium Sand 40 1.00
0.000038 0.000977 10.00 1.7 1.7 99.17 Fine Sand 200 32.36
0.000018 0.000488 11.00 0.76 0.76 99.93 Silt >0.006 mm 60.43
0.000015 0.000375 11.38 0.07 . 0.07 100.00 w <0.005 mm 6.21
100,00 100.00 100.00 | Total 100
RSS90
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 807-3610
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PT'S 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:

M-1956C Run 4, Sample 1

43570

196.5-197.1

Grv

Sand Size

Slit

Clay

8

858 88§5§G¢]§

Cumulative W., %

8 8838383 88

-
o

e o
Particle Size, mm
Sample | Increment | Cumulative] Cumulative W Percent than
Opening Phi of u.s. Weight, | Weight, | Weight, z H.ﬂ'!! i !E'ﬁ'u;'—
Screen No. percent percent

0.2500 6.351 -2.67 14 0.00 0.00 0.00

0.1873 4.757 2,25 4 0.00 0.00 0.00

0.1324 3364 75 6 0.00 0.00 0.00

0.0787 2.000 -1.00 10 0.00 0.00 0.00

0.0468 1189 025 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 0.595 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

3 0.354 150 45 0.48 0.48 270

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 0.97 460

0.0070 0.177 2.50 80 1.90 1.90 6.50

0.0059 0.149 2.75 100 3.20 3.20 9.70

0.0049 0.125 3.00 120 474 474 14.44

0.0041 0.105 3.25 140 6.58 6.58 21.02

0.0035 0.088 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 4931

0.0021 0.053 426 270 9.08 9.08 68.40

0.00174 0.0442 4.50 325 7.55 7.55 65.95

0.00146 0.0372 475 400 6.03 6.03 71.98

0.00123 0.0313 5.00 450 4.83 483 76.81
0.000986 0.0250 6.32 500 4.86 4.86 81.68
0.000790 0.0201 5.64 635 3.68 3.68 85.36
0.000615 0.0156 g.oo %‘1)2 3.10 88.46
0.000435 0.0110 .50 X 3.08 91.54
0.000308  0.00781 7.00 2.15 2.15 93.69 Gravel 9”'%“’- "PW-
0.000197  0.00500 7.65 1.92 192 95.61 Coarse Sand 10 0.00
0. 0.00195 9.00 2.50 250 98.11 ~Medium Sand 40 222
0.000038  0.000977 10.00 1.22 1.22 99.33 Fine Sand 200 37.09
0.000019  0.000488 11.00 0.61 0.61 99.94 Silt >0.006 mm  56.30
0.000015  0.000375 11.38 0.08 0.06 100.00 Clay <0.005 mm 4.39

™ TOTALS 100.00 100.00 100.00 | Total
© PTS Laboralories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PT'S Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Crow Butte Resources, Inc.
Marsland Core

N/A

PTS File No:
Sampile ID:
Depth, ft:

M-1956C Run 4, Sample 2

43570

202.0-202.5

- ;
oe T medum T

Sand Size

Silt

Clay

12

10 ¢

WL, %

6.351
3.364
1.189

EEREERERRE

Particle Size, mm

(=
-
]

£

i

Sample | Increment | Cumulative) Cumulative Weight Percent than
Phiof | us. | weight, | weight, | weight, | [~ Weignt T PM T 'F% Size
lmq i Eﬁm‘m Screen No. grams percent percent percent Value Inches [Millimeters
0.2500 6.351 2867 14 0.00 0.00 0.00 5 2.99 0.0050 0.126
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 323 0.0042 0.107
0.1324 3364 75 [ 0.00 0.00 0.00 16 343 0.0036 0.092
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.68 0.0031 0.078
0.0468 1.189 025 6 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 50 427 0.0020 0.052
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 454 0.0017 0.043
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 5.12 0.0011 0.029
0.0197 0.500 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
¥ 0354 150 45 000 0.00 0.00 95 7.65 0.0002 0.005
0.0117 0.207 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 | Measure | Trask [ Inman | Folk-Ward
0.0083 0.210 2.25 70 0.02 0.02 0.02 Median, p 5 g
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 0.052 0.052
0.0049 0.125 3.00 120 330 3.30 5.18
0.0041 0.105 3.25 140 5.27 5.27 10.45 458 4.48
0.0035 0.088 3.50 170 7.51 7.51 17.96 0.0016 0.0018
0.0029 0.074 3.75 200 9.69 9.69 27.65 0.042 0.045
0.0025 0.063 4.00 230 10.90 10.90 38.56
0.0021 0.053 425 270 10.80 10.80 49.36 1.145 1,279
0.00174 0.0442 4,50 325 9.50 9.50 58.86 0.273 0.362
0.00146 0.0372 475 400 7.74 7.74 66.60 1.036 1,327
0.00123 0.0313 5.00 450 6.13 6.13 72.73 ~Sit
0.000986 0.0250 5.32 500 5.99 5.99 78.72 {based on Mean from Trask)
0.000790 0.0201 5.64 635 4.42 4.42 83.14
0.000615  0.0156 6.00 3.66 3.66 86.80 Description ned | Weight |
0.000435 0.0110 6.50 3.57 357 80.37
0.000308  0.00781 7.00 2.46 2.46 92.83 Gravel ”"‘f”"' 'W"
0.000197  0.00500 7.65 2.16 2.16 95.00 Coarse Sand 10 0.00
000077  0.00195 9.00 284 2.84 97.84 Medium 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 Sitt >0.005mm  67.34
0.000016  0.000375 11.38 0.06 0.06 100.00 _Clay <0.005 mm 5.00
™ TOTALS 100.00 700.00 700.00 | Total 00
© PTS Laboratories, Inc Phone: (562) 907-3607 Fax: (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 1
Project No: N/A Depth, ft: 425.6-426.2
Gv Senc e silt Cla
crs m 1 fine !
9
8
7
6
gs
4 .
3
2
1
0 b
- o o
5 3 2 F § % 8 5 8 B 8 Y55 ;BB OB
© - o o o o o o [=] o p= = b= =3 > g
Qg 8
Particle Size, mm
Sample | Increment | Cumulative Cumulative W Percent greater than
i Phi of us. | weight, | weight, | weight, | [~ Weight | ™ Particie Size |
es Screen No. grams percent | percent percent value | Inches [Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 3.15 0.0044 0.113
0.1873 4757 2,25 4 0.00 0.00 0.00 10 359 0.0033 0.083
E 3.364 A.75 [ 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 25 425 0.0021 0.053
1.189 0.25 16 0.00 0.00 0.00 40 475 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
] 0.354 150 a5 0.00 0.00 0.00 95 9,12 0,0001 0.002
0.0117 0.297 175 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 | Measure | Trask § inman |} Folk-Ward
0.0083 0.210 225 70 0.07 0.07 0.07 Median, phi 5. 5" 12
0.0070 0.177 2.50 80 0.48 0.48 0.55 dian, in. 0.0011 0.0011 0.0011
0.0059 0.149 2.75 100 1.31 1.31 1.86 dian,mm  0.029 0.029 0.029
0.0049 0.125 3.00 120 1.85 1.85 3.7
0.0041 0.105 325 140 213 213 5.84 an, phi 498 5.65 5.48
0.0035 0.088 350 170 2.72 2.72 8.56 an, in. 0.0013 0.0008 0.0009
0.0029 0.074 375 200 3.98 3.98 12.54 0.032 0.020 0.022
0.0025 0.063 4,00 230 562 562 18.15
0.0021 0.053 4.25 270 6.92 6.92 25.07 1.749 1.779
0.00174 0.0442 450 325 7.52 7.52 32,59 0.300 0.319
0.00146 0.0372 475 400 7.36 7.36 39.95 0.707 1.077
0.00123 0.0313 5.00 450 6.89 6.89 46.84 L3
0.000986 0.0250 5.32 500 7.90 7.90 54.74 {based on Mean from Trask)
0.000790 0.0201 5.64 635 6.75 6.75 61.49
0.000615  0.0156 6.00 6.26 6.26 67.75 Description Retained | Weight |
0.000435 0.0110 6.50 7.04 7.04 74.78
0.000308  0.00784 7.00 5.65 5.65 80.43 Gravel “"‘5‘”"‘ "W—
0.000197  0.00500 7.65 573 5.73 86.16 Coarse Sand 10 0.00
[ 0.000077 _ 0.00195 9.00 8.38 8.38 9454 Medium Sand 40 0.00
0.000038  0.000977 10.00 3.76 3.76 98.30 Fine Sand 200 1254
0.000019  0.000488 11.00 1.56 1.56 99.86 Silt >0.005mm 7363
0.000015  0.000375 11.38 0.14 0.14 100.00 Clay <0.005mm  13.84
™ TOTALS 100,00 100.00 100.00 | Total
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS 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 2
Project No: N/A Depth, ft: 431.0-431.6
Sand Size Silt Cla
bl 770 - Y| fios Y

- [ (2] - 'Q_
3 2B 83 858 EE YRR
o o o o S
& o
Particle Size, mm
Sample | Increment | Cumulative Cumwr#wmm
nin Phi of u.s. weight, | weight, | weight, | [~ Weignht " Particle Size
meters] Screen No. grams percent | percent percent Value Inches _ |Millimeters
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 158 0.0132 0.334
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 233 0.0078 0.198
0.1324 3.364 .75 3 0.00 0.00 0.00 16 2.83 0.0055 0.141
0.0787 2,000 -1.00 10 0.00 0.00 0.00 25 3.38 0.0038 0.096
0.0468 1.189 -0.25 16 0.30 0.30 0.30 40 4,06 0.0024 0.060
0.0331 0.841 0.25 20 0.96 0.96 1.26 50 4.45 0.0018 0.046
0.0278 0.707 0.50 25 0.36 0.36 1.62 60 487 0.0013 0.034
0.0234 0.595 075 30 0.50 0.50 2.12 75 565 0.0008 0.020
0.0197 0.500 1.00 35 0.75 0.75 287 84 6.36 0.0005 0.012
0.0166 0.420 1.25 40 0.89 0.89 3.76 90 7.06 0.0003 0.007
; 0.354 150 75 LRl U7 457 95 8.24 0.0001 0.003
0.0117 0.297 1.75 50 1.32 1.32 5.89
0.0098 0.250 2.00 60 1.42 142 7.31 | [ Measure | Trask ] inman ] Folk-Ward
0.0083 0.210 2.25 70 1.86 1.86 9.17 Median, p L ¥ ri:
0.0070 0.177 2.50 80 2.47 2.47 1164 | Median, in. 0.0018 0.0018 0.0018
0,0059 0.149 275 100 317 3.7 14.81 Median, mm  0.046 0.046 0.046
0.0049 0.125 3.00 120 367 3.67 18.48
0.0041 0.105 3.25 140 4.09 409 22,57 Mean, phi 411 4.59 455
0.0035 0.088 350 170 465 465 27.22 Mean, in. 0.0023 0.0016 0.0017
0.0029 0.074 375 200 5.35 5.35 32,57 Mean, mm 0.058 0.041 0.043
0.0025 0.063 4.00 230 5,98 5.08 38.55
0.0021 0.053 425 270 6.34 6.34 44.89 2.194 1.762 1.890
0.00174 0.0442 450 325 6.40 6.40 51.29 0.082 0.110
0.00146 0.0372 475 400 6.10 6.10 57.39 0.889 1.204
000123  0.0313 5.00 450 5.62 5.62 63.01 - TR
0.000986  0.0250 532 500 6.38 6.38 69.39 (based on Mean from Trask)
0.000790  0.5201 564 635 5.50 5.50 74.89
0.000615  0.0156 6.00 5.15 5.15 80.04 Description Retained | Weight
0.000435 00110 6.50 557 5.57 85.61
0.000308  0.00781 7.00 4.05 405 89.66 Gravel 9-"-%”-'- —"’éﬁ“‘—
0.000197  0.00500 7.65 3.55 355 93.21 Coarse Sand 10 0.00
| 0.000077  0.00195 9.00 4,08 408 97.29 Medium Sand 40 3.76
0.000038  0.000977  10.00 1.76 1.76 99.05 Fine Sand 200 28.81
0.000019  0.000488  11.00 0.87 0.87 99.92 Silt >0.005mm  60.64
0.000015  0.000375  11.38 0.08 0.08 100.00 Clay <0005mm  6.79
™ TOTALS 100.00 100.00 100.00 | Total 100

" © PTS Laboratories, Inc.
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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 6, Sample 1
Project No: N/A Depth, ft: 1011.8-1012.4
G e 280 Siz0 st Clay
crs 1 _mediym | fine
40
35 .
30 4
25 ;
20 4
16 4
10 1
514
0
- m (=}
5 § 2 F B % R E 8 B E 3 E R EE
o - (=] (=] o {=] o o o b= = S = 8
S =}
Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of uU.s. Weight, Weight, Weight, Wolght Phi Particle Size
Inches |Illlllmthrs Screen No. grams percent percent percent Value Inches [Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 5.90 0.0007 0.017
0.1873 4.757 -2.26 4 0.00 0.00 0.00 10 6.28 0.0005 0.013
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 6.66 0.0004 0.010
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 7.08 0.0003 0.007
0.0468 1.189 025 16 0.00 0.00 0.00 40 7.68 0.0002 0.005
0.0331 0.841 0.25 20 0,00 0.00 0.00 50 8.05 0.0001 0.004
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.42 0.0001 0.003
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 8.98 0.0001 0.002
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.49 0.0001 0.001
0.0166 0.420 1.25 40 0.00 0.00 0.00 20 9.83 0.0000 0.001
00739 0.354 150 45 0.00 000 000 | 95 10.31 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 Inman
0.0083 0.210 225 70 0.00 0.00 0.00
0.0070 0.177 2.50 80 0.00 0.00 0.00
0.0059 0.149 275 100 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 0.053 425 270 0.00 0.00 0.00
0.00174 0.0442 450 325 0.00 0.00 0.00
0.00146 0.0372 475 400 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 1.49 1.49 1.51
0.000615 0.0156 6.00 474 4.74 6.25
0.000435 0.0110 6.50 8.64 6.64 12.90
0.000308  0.00781 7.00 9.83 9.84 22.73
0.000197  0.00500 7.65 16.40 16.41 39.14
0.000077  0.00195 9.00 36.30 36.32 75.46 .
0.000038  0.000977 10.00 17.50 17.51 92.97 Fine Sand 200 0.00
0.000018 0.000488 11.00 6.51 8.51 99.48 Silt >0.005 mm 39.14
0.000015  0.000375 11.38 0.52 0.52 100.00 Clay <0.006mm  60.86
TOTALS 99.90 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-2169C Run 1, Sample 1
Project No: N/A Depth, ft: 110.0-110.5
Grv Sand Stz silt Cla
crs | | fine y
9 100
8 - 90
9 80
6 0
L 60
s g
50
4
40
A % g
2 20
1 10
0 £ 0
- [ o
8§ 2 E 88 858 B 3§ B8 EE BB
b . -
o o o o p=
s o
Particle Size, mm
Sample | Increment | Cumulative] Cumulative Weight Percent than
e
Opening Phi of US. | weight, | weight, | weight, | [~ Weight T Phi ﬁ Size
ncl meters| Screen No. ams percent percent percent Value Inches |Mllllmetors
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 2.97 0.0050 0.127
0.1873 4,757 2,25 4 0.00 0.00 0.00 10 3.31 0.0040 0.101
0.1324 3.364 75 3 0.00 0.00 0.00 16 3.58 0.0033 0.084
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.89 0.0027 0.067
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 4.38 0.0019 0.048
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 474 0.0015 0.037
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 522 0.0011 0.027
0.0234 0.595 0.75 30 0.00 0.00 0,00 75 6.34 0.0005 0.012
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 7.35 0.0002 0.006
0.0166 0.420 1.25 40 0.00 0.00 0.00 9 8.26 0.0001 0.003
3 0.354 150 a5 0.00 0.00 000 95 9.16 0.0001 0.002
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.06 0.06 006 | [ Weasure | Trask I Inman ] FolicWar
0.0083 0.210 2.25 70 0.32 0.32 0.38 Median, ph 74 7 :
0.0070 0,177 2.50 80 0.85 0.85 1.23 0.0015 0.0015 0.0015
0.0059 0.149 2.75 100 1.60 1.60 2.83 0.037 0.037
0.0049 0.125 3.00 120 243 243 526
0.0041 0.105 3.25 140 354 354 8.80 5.46 522
0.0035 0.088 3.50 170 5.07 5.07 13.87 0.0009 0.0011
0.0029 0,074 3.75 200 6.71 6.71 20.58 0.023 0.027
0.0025 0.063 4.00 230 7.79 7.79 28.37
0.0021 0.053 4.25 270 7.92 7.92 36.29 1,884 1.880
0.00174 0.0442 450 325 7.37 7.37 43,66 0.382 0.405
0.00146 0.0372 475 400 6.51 6.51 50.17 0.642 1.036
0.00123 0.0313 5.00 450 5.65 5.65 55.82 s
0.000986  0.0250 5.32 500 8.07 6.07 61.89 (based on Mean from Trask)
0000790  0.0201 5.64 635 494 494 66.83
0000615  0.0156 6.00 456 456 71.39 Description Retained | Weight |
0000435  0.0110 6.50 532 5.32 76.71 w
0.000308  0.00781 7.00 459 459 81.30 Gravel —P'ﬁ&'
0.000197  0.00500 7.65 5.01 5.01 86.31 Coarse Sand 10 0.00
0.000077  0.00195 .00 807 807 94.38 Medium Sand 40 0.00
0.000038  0,000977  10.00 3.87 3.87 98.25 Fine Sand 200 20.58
0000019  0.000488  11.00 1.61 1.61 99.86 Silt >0005mm 6573
0.000015 0000375  11.38 0.14 0.14 100.00 Clay <0005mm  13.69
-
™ TOTALS 100.00 100.00 100.00 Total 100

" © PTS Laboratories, Inc.
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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-2169C Run 2, Sample 3
Project No: N/A Depth, ft: 156.5-157.2
Grv Sand Size Sit Clay
cs | medium I fine
12 100
80
10 - | 80
L 70
2 84 E
g * g
64 L 50
40
44 30
24 20
10
0 - 0

EEREEERER R

0.0110
0.00500
0.000977
0.000375

Particle Size, mm
Sample | Increment | Cumulative] Cumulative Weight Percent than
Openin Phi of u.s. Weight, | Weight, | Weight, _ﬁﬂ' —F%W—'
e W] scroon | No. | grams | percent | parcent || porcent | vaive |“Trches Juamimes
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 2.83 0.0055 0.140
0.1873 4757 225 4 0.00 0.00 0.00 10 3.05 0.0047 0.120
0.1324 3.364 .75 3 0.00 0.00 0.00 16 325 0.0041 0.105
0.0787 2000 . -1.00 10 0.00 0.00 0.00 25 3.47 0.0035 0.080
0.0468 1.189 025 6 0.00 0.00 000 | 40 382 0.0028 0.071
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 408 0.0023 0.059
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 442 0.0018 0.047
0.0234 0.595 0.75 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
5 0.354 150 45 0.00 000 000 | 95 8.58 0.0001 0.003
0.0117 0.207 175 50 0.00 0.00 0.00
0.0098 0.250 2,00 60 0.00 0.00 0.00 T Tk Wan
0.0083 0.210 225 70 0.07 0.07 0.07 Viedian, ph z 08
0.0070 0.177 2.50 80 0.73 0.73 0.80 Median, In. 0.0023 0.0023 0.0023
0.0059 0.149 275 100 2.56 2.55 3.35 Median,mm  0.059 0.059 0.059
0.0049 0.125 3.00 120 4.98 4.98 8.33
0.0041 0.106 3.26 140 7.70 7.70 16.02 an, phi 411 478 454
0.0035 0.088 3.50 170 10.10 10.09 26.12 oan, in. 0.0023 0.0014 0.0017
0.0029 0.074 3.76 200 1110 - 11.00 37.21 0.058 0.037 0.043
0.0025 0.063 4,00 230 10.20 10.19 47.40 |
0.0021 0.053 425 270 8.30 8.29 55.70 1527 1.634
0.00174 0.0442 450 325 6.38 6.38 62.08 0.457 0.512
0.00146 0.0372 475 400 5.02 5.02 67.09 0.883 1.300
0.00123 0.0313 5.00 450 41 41 71.20 LT
0.000986  0.0250 5.32 500 4.26 426 75.46 (bssed on Mean from Trask)
0.000790  0.0201 5.64 635 3.36 3.36 78.81
0.000615  0.0156 6.00 3.06 3.06 81.87 Description Retained | Weight |
0.000435  0.0110 6.50 3.52 352 85.39
0.000308  0.00781 7.00 2.95 295 88.34 Gravel m '%"
0.000197  0.00500 7.65 3.15 315 91.49 Coarse Sand 10 0.00
T 0.000077  0.00195 9.00 5.08 5.08 96.56 Medium Sand 40 0.00
0.000038  0.000977  10.00 2.41 2.41 98.97 Fine Sand 200 37.21
0.000019  0.000488  11.00 0.95 0.95 99.92 Silt >0005mm  54.28
0.000015  0.000375  11.38 0.08 0.08 100.00 Clay <0.00§mm___ 8.51
™ TOTALS 100.10 100.00 100.00 | Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-2169C Run 3, Sample 1
Project No: N/A Depth, ft: 355.0-356.0
Grv Sand Size silt Clay
[cre T medium 1 fine
10

W, %

©C = N W & 0 O N O© ©

6.351
3.364
1.188
0.707
os00 |
0.354

B S EEEERE

Particle Size, mm

Sample | Increment | Cumulative] Cumulative Weight Percent than
Phi of u.s. Weight, | Weight, | Weight, _% Size |
'ﬁn_:: i %m Screen No. grams | percent | percent percent | Value inches  [Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 3.20 0.0043 0.109
0.1873 4757 -2.25 4 0.00 0.00 0.00 10 3.50 0.0035 0.088
1324 3364 .76 6 0.00 0.00 0.00 18 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 1189 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 50 478 0.0014 0.036
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.16 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
0.354 150 000 000 000 95 8.67 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 | Measure | Trask | Inman [ Folk-Ward
0.0083 0.210 225 70 0.00 0.00 0.00 Median, ph N 70 B
0.0070 0177 2.50 80 0.13 0.13 0.13 ian, in 0.0014 0.0014 0.0014
0.0059 0.149 2.75 100 0.79 0.79 0.92 ; 0.038 0.036
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 5.25 5.09
0.0035 0.088 3.50 170 4.30 4.30 9.93 0.0010 0.0012
0.0029 0.074 3.75 200 6.04 6.04 15.97 0.026 0.029
0.0025 0.063 4.00 230 7.67 767 2364
0.0021 0.053 4.25 270 8.62 8.62 32.26 1.500 1.579
0.00174 0.0442 4.50 325 8.74 8.74 41.00 0.313 0.367
0.00146 0.0372 475 400 8.10 8.10 49.10 0.824 1.178
0.00123 0.0313 5.00 450 7.16 7.16 56.26 St
0.000986 0.0250 5.32 500 7.75 7.7% 64.01 w
0.000790  0.0201 5.64 635 6.28 6.28 70.29
0.000615  0.0156 6.00 5.59 5.59 75.88 Description Retained | Weight |
0.000435  0.0110 6.50 5.90 5.90 81.78 on Sleve #
0.000308  0.00781 7.00 4.43 4.43 86.21 Grave) — %"
0.000197  0.00500 7.65 428 4.28 90.49 Coarse Sand 10 0.00
000077  0.00195 6,00 597 5.97 96.46 Medium Sand 40 0.00
0.000038  0.000977 10.00 262 252 98.98 Fine Sand 200 15.97
0.000019  0.000488  11.00 0.94 0.94 99.92 silt >0.005mm  74.53
0.000015  0.000375  11.38 0.08 0.08 100.00 Clay <0005mm  9.51
™ TOTALS 700.00 100,00 100.00 Tol 100 |
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-2169C Run 4, Sample 1
Project No: N/A Depth, ft: 470.0-470.5
Grv Sand Size silt Cla
crs 1 medium | :
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Particle Size, mm
B A
Sample | Increment | Cumulative Cumulative Percent than
i Phi of u.s. Weight, | Weight, | Weight, Weight gﬁ% %m
Screen No. grams | percent | percent percent Value inches [Millimeters
0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 2.44 0.0072 0.184
0.1873 4,757 2.25 4 0.00 0.00 0.00 10 2.89 0.0053 0.135
1324 3.364 75 0.00 0.00 0.00 | 16 329 © 0,0040 0,102
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 372 0.0030 0.076
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 427 0.0020 0.052
0.0331 0.841 0.25 20 0.05 0.05 0.05 50 4,65 0.0016 0.040
0.0278 0.707 0.50 25 0.15 0.15 0.20 60 5.08 0,0012 0.030
0.0234 0.595 0.75 30 0.28 0.28 0.48 75 5.99 0.0006 0.016
0.0197 0.500 1.00 35 0.33 0.33 0.81 84 6.84 0.0003 0.009
0.0166 0.420 1.25 40 0.24 0.24 1.06 90 7.64 0.0002 0.005
—0.0139 0,354 150 45 0.18 0 [ SRR B < B 95 8.71 0.0001 0.002
0.0117 0.297 1.76 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 1.21 353 .65
0.0070 0.177 2.50 80 191 191 544 0.0016
0.0059 0.149 2.75 100 2.69 2.69 8.13 0.040
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 5,07 493
0.0035 0.088 3.50 170 470 470 20.00 0.0012 0.0013
0.0029 0.074 3.75 200 5.72 5.72 25.72 0.030 0.033
0.0025 0.063 4.00 230 6.60 6.60 3232
0.0021 0.053 425 270 7.00 7.00 39.32 1.778 1.838
0.00174 0.0442 4,50 325 6.92 6.92 46.24 0.235 0.266
0.00146 0.0372 475 400 6.41 6.41 52.65 0.762 1.129
0.00123 0.0313 5.00 450 5.75 5,75 58.40 ST
0.000986 0.0250 5.32 500 6.37 6.37 64.77 {based on Mean from Trask)
0.000790 0.0201 5.64 635 5.34 5.34 70.11
0000615  0.0156 6.00 499 499 7510 | [ Description | Retained | Weight
0.000435 0.0110 6.50 5.73 573 80.83
0.000308  0.00781 7.00 462 462 85.45 Gravel Pﬁa‘“‘- "W—
0.000197  0.00500 7.65 4,60 4,60 90.05 Coarse Sand 10 0.00
0.000077 _ 0.00195 9.00 6.31 6.31 96.36 Medium Sand 40 1.05
0.000038  0.000977 10.00 256 2.56 98.92 Fine Sand 200 24,67
0.000018  0.000488 11.00 1.00 1.00 99.92 Silt >0.005mm  64.33
0.000015  0.000375 11.38 0.08 0.08 100.00 Clay <0.005 mm 9.95
 TOTALS 700.00 10000 10000 | Total 100 |

© PTS Laboratories, Inc.
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-2169C Run 5, Sample 1
Project No: N/A Depth, ft: 608.9-609.5
Grv Seog Sae Silt Clay
gs 1 medium 1 fine
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Particle Size, mm
O 00000 AT OGSO
Sample | Increment | Cumulative] Cumulative Percent than
Opening Phiof | US. | weight, | Weight, | Weight, | [~ Weight | ] —Fmi_amdo ize
es meters] Screen No. grams | percent | percent percent Value Inches | Millimeters
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 0.08 0.0371 0.943
0.1873 4,767 225 4 0.00 0.00 0.00 10 0.73 0.0237 0.603
0.1324 3.364 EW 6 0.00 0.00 0.00 16 1.60 0.0129 0.329
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.81 0.0056 0.142
0.0468 1.189 0.25 16 172 172 172 40 3.87 0.0027 0.068
0.0331 0.841 0.25 20 4.90 4.90 6.62 50 433 0.0020 0,050
0.0278 0.707 0.50 25 1.67 1.67 8.29 60 479 0.0014 0.036
0.0234 0.595 0.75 30 1.86 1.86 10.15 75 575 0.0007 0.019
0.0197 0.500 1.00 35 1.99 1.99 12.14 84 6.67 0.0004 0.010
0.0166 0.420 1,25 40 1.73 1.73 20
2 0.354 150 a5 132 132 95
0.0117 0.297 1.75 50 1.94 1.94
0.0098 0.250 2.00 60 1.7 1.7
0.0083 0.210 225 70 1,60 1.60
0.0070 0.177 2.50 80 1.70 1,70
0.0059 0.149 275 100 219 219
0.0049 0.125 3.00 120 2.70 2.70
0.0041 0.105 3.25 140 3.05 3.05
0.0035 0.088 3.50 170 3.46 3.46
0.0029 0,074 3.75 200 413 413
0.0025 0.063 4.00 230 492 492
0.0021 0.053 4.25 270 5,52 5.52
0.00174 0.0442 450 325 573 5.73
0.00146 0.0372 475 400 5.41 5.41
0.00123 0.0313 5.00 450 483 483
0.000986 0,0250 5.32 500 5.28 5.28
0.000790 0.0201 5.64 635 4.42 4.42
0.000615 0.0156 6.00 4.4 414
0.000435 0.0110 6.50 475 475
0.000308  0.00781 7.00 3.88 3.88 : 4
0.000197  0.00500 7.65 3.98 3.98 90.54 Coarse Sand 10 0.00
0.000077 0.00195 9.00 5.84 584 96.38 Medium Sand 40 13.87
0.000038  0.000977 10.00 2.54 2.54 98.92 Fine Sand 200 23.80
0.000019  0.000488 11.00 1.00 1.00 99.92 silt >0.005mm  52.86
0.000015  0.000375 11.38 0.08 100.00 Clay <0.005 mm 9.46
100.00 1W — 10000 | Total 700
R S
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M
Client: Crow Butte Resources, Inc. PTS File No: 43570
Project: Marsland Core Sample ID: M-2169C Run 7, Sample 1
Project No: N/A Depth, ft: 1135.5-1136.0
Grv Sand Size sit Cla
ee 1 medum 1 e y
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Particle Size, mm
Sample | Increment | Cumulative Cumulative Weight l-’smnt greater than
Openi Phi of u.s. Weight, Weight, | Weight, Weight Phi Particle Size
inches | Millimeters] Screen No. grams percent percent percent Value Inches IMIllnmers
0.2500 6.351 -2.67 14 0.00 0.00 0.00 5 5.82 0.0007 0.018
0.1873 4,757 -2.25 4 0.00 0.00 0.00 10 6.12 0.0008 0.014
0.1324 3.364 .78 6 0.00 0.00 0.00 16 6.48 0.0004 0.011
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 6.88 0.0003 0.008
0.0468 1.189 0.25 16 0.00 0.00 0.00 40 7.45 0.0002 0.006
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.82 0.0002 0.004
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 8.21 0.0001 0.003
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 8.79 0.0001 0.002
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9.24 0.0001 0.002
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.66 0.0000 0.001
; 0.354 150 45 0.00 0.00 0.00 95 10.02 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 Trask Inman | Folk-Ward
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 0.0002
0.0059 0.149 2.7 100 0.00 0.00 0.00 0.004 0.004
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.26 140 0.00 0.00 0.00 7.86 7.85
0.0035 0.088 3.50 170 0.00 0.00 0.00 0.0002 0.0002
0.0029 0074 375 200 0.00 0.00 0.00 0.004 0.004
0.0025 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 425 270 0.00 0.00 0.00 1.383 1.327
0.00174 0.0442 4,50 325 0.00 0.00 0.00 0.027 0.037
0.00146 0.0372 475 400 0.00 0.00 0.00 0.518 0.902
0.00123 0.0313 5,00 450 0.00 0.00 0.00 Silt
0.000986 0.0250 5.32 500 0.02 0.02 0.02 (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.86 1.86 1.88
0.000615  0.0156 6.00 6.16 6.18 8.05 [ Description | Retained | Weignht
0.000435 0.0110 6.50 8.34 8.34 16.39 on Sieve#tl P t
0.000308  0.00781 7.00 11.30 11.30 27.69 Gravel N "%%—'
0.000197  0.00500 7.65 17.70 17.70 45.40 Coarse Sand 10 0.00
0.000077  0.00195 9.00 35.10 35.11 80.50 Medium Sand 40 0.00
0.000038  0.000977 10.00 14.40 14.40 94.91 Fine Sand 200 0.00
0.000019  0.000488 11.00 473 473 99.64 Silt >0.005mm  45.40
0.000015  0.000375 11.38 0.36 0.36 100.00 Clay <0.006mm  54.60
TOTALS 100.00 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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E‘ Final Test Report

MINERALOGY, INC.

Client: PTS Laboratories, Inc. Mid#: 13383
Project:  Marsland Core / PTS# 43570 Sample Type: Conventional Core
PO#: 13-349 Date: 10.03.13
Contact Rachel Spitz
Address PTS Laboratories, Inc.
8100 Secura Way
Santa Fe Springs, CA 90670
E-mail rspitz@ptsiabs.com
Phone 562.347.2500
Project ID: Marsland Core / PTS# 43570 / PO# 13-349
Test Methods XRD (B&C) (x30)
Calibration Date 10.03.13
7S e
pe
Timothy B. Murphy

Mineralogy, Inc. 3321 East 27th Street Tulsa, Oklahoma 74114 T 918.744.8284 F 918.743.7460  www.mineralogy-inc.com




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 arca. 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.




TABLE I-1
X-RAY DIFFRACTION ANALYSIS

MINERALOGY, INC.

Client: PTS Laboratories, Inc. Mi#:

Project ID: Marsland Core / PTS# 43570 / PO# 13-349

X-Ray Diffraction Results
Sample ID M-533C.Run 1.1 M-533C.Run 1.82
Lab ID 13383-01 13383-02
Mineral Constituents Chemical Formula
Plagioclase Feldspar (Nao 26Ca0.24)Alo.73551.26604 27 12
K-Feldspar - Microcline KAISHOs 7 5
Calcite CaCOs
Ferroan Dolomite Ca(Mgo.s7Fe0.33)(COa)2 tre
Siderite FeCOs
Halite NaCl
Fluorapatite CasF(POy)s 1
Augite Ca(Fe,Mg)Si20e tre
Homblende Ca(Mg,Fe)s(Si A)sO22(OH)e trc
Gypsum CaS0s . 2H:0
Goethite alpha-FeOOH trc
Clinoptilolite (Na,K,Ca)s(Si,AljssOr2 . 20H0 tre
Kaolinite AlSi205(0H)a
Chlorite (Mg, Als(Si,A4O10(0OH)s trc trc
Hiite/Mica KAL(SisAlO10}{OH)2 trc 5
Mixed-Layered llite/Smectite Ko sAlz(Si,AllO10(OH)2 . 2H0 3 30
Amorphous 30
TOTAL 100 100

M-533C.Run 3.51
13383-03

13383
Sample Type: Conventional Core

M-533C.Run 3.82
13383-04

Relative Abundance (%)

4 "
1 2
trc
1
trc
1 1
7
8
63
100 100
10%

M-533C.Run 5.81
13383-05

> 3

& O =

18

100
10%

3321 ELST 27TH STREET * TULSA, OKLAHOI 14 74114 * 918 744 8284 (O) * €18 743 746C [F) * _a v




E‘ TABLE I-2
=4 X-RAY DIFFRACTION ANALYSIS

Client: PTS Laboratories, Inc. Mii#: 13383
Project ID: Marsland Core / PTS# 43570 / PO# 13-349 Sample Type: Conventional Core
X-Ray Diffraction Results
Sample ID M-1635C.Run 1.81 M-1635C.Run 1.52 M-1635C.Run2.81 M-1635C.Run2.82 M-1635C.Run 3.1
Lab ID 13383-06 13383-07 13383-08 13383-09 13383-10
Mineral Constituents Chemical Formula Relative Abundance (%)
K-Feldspar - Microciine KAISisOs 3 3 1 3 2
Calcite CaCOa 50 46 15
Ferroan Dolomite Ca(Mgoe7Fens)(COs) , trc
Siderite FeCOs '
Halite NaCl
Fiuorapatite CasF(POs)s
Augite Ca(Fe,Mg)Siz0s
Homblende Caz(Mg,Fe)s(SI, AlsO22(0H)s
Gypsum CaS0s . 2H0
Goethite alpha-FeOOH
Clinoptilolite (Na,K,Ca)e(Si,AllssOr2 . 20H20
Kaolinite AlzSiz0s(OH)
Chiorite (Mg,Ae(Si, AO1o(OH)e 1 1 trc
llite/Mica KAISAIO10)(OH)z 1 1 1 ‘ ‘ 3
Montmonilionite (Na,Ca)os(Al,Mg)SisOr0{OH): . xHz0 6 9 34
" Mixed-Layered lite/Smectite |  KosAk(Si,ADO1o(OH)2 . 2H:0 8 5
Amorphous 16 17 84 67 28
100 100 100 100 100
+/-5% 5% 10%
3321 EAST 27TH STREET * TULSA OKLAHOIAL 74114 * 918 744 8284 (O) * ©18 743 7480 (F) * A & PLUSIAWL 00 G




TABLE I-3

X-RAY DIFFRACTION ANALYSIS
MINERALOGY, ING.
Client: PTS Laboratories, Inc. Mi#: 13383
Sample Type: Conventional Core

Project ID: Marsland Core / PTS# 43570 / PO# 13-349

M-1912C.Run 3.1 M-1912C.Run 3.82
13383-15

X-Ray Diffraction Results :
M-1635C.Run 6.51 M-1912C.Run 1.S1 M-1912C.Run 2.51

13383-12 13383-13 13383-14

Sample ID
Lab ID 13383-11
Relative Abundance (%)

Mineral Constituents Chemical Formula

Gypsum CaS0s . 2H:0
Goethite alpha-FeOOH
Clinoptilolite (Na,K,Ca)e(Si,Al)asO72 . 20H0
Kaolinite AlzSiz0s(0H)s
Chiorite (Mg,Ale(SI,ANO10(OH)s 5 tre
lilite/Mica KAL(SisAIO10{OH)2 4 trc 1 1 1
Montmorillonite (Na,Ca)o.s(Al,Mg)2SisO10(OH) . xH20
Mixed-Layered lliite/Smectite Ko sAl(Si,A4O10(OH)2 . 2H.0 42 5 7 27 20
Amorphous : 20 12 18 32 34
100 100 100 100 100
+-5% 20% 20% 20% 20% 20%

3321 EAST 27TH STREET * TUILEA, OKLAHOIAL 74114 * G18 744 9284 (O) * ©18 747 7460 (F) *




; TABLE I-4

’- X-RAY DIFFRACTION ANALYSIS

Client: PTS Laboratories, Inc. Mii#: 13383
Project ID: Marsland Core / PTS# 43570 / PO# 13-349 Sample Type: Conventional Core
X-Ray Diffraction Resuits
Sample ID M-1912C.Run 4.81 M-1912C.Run 4.82 M-1956C.Run 1.81 M-1956C.Run 3.81 M-1956C.Run 4.81
Lab ID 13383-16 13383-17 13383-18 13383-19 13383-20
Mineral Constituents Chemical Formula Relative Abundance (%}
Quartz SO 64 13 13
Plagioclase Feidspar (Nao 2sCao.24)Alo.7asSh1 26804 4 8 2 13 14
K-Feldspar - Microcline KAISiaOs 3 10 9 5 1
Calcite CaCOs 1 1 9
Ferroan Dolomite Ca(Mgoe7Feo33)(COa)2 1 trc 1
Siderite FeCOs
Pyrite FeSz
Fluorapatite CasF(PO4)a
Augite Ca(Fe,Mg)Siz0s
Homblende Caz(Mg,Fe)s(Si, AlsO22(OH)s tre trc
Gypsum CaS0s . 2H0
Goethite alpha-FeOOH trc
Chiorite (Mg Alls(Si,A)O10(OH)s
liite/Mica KAR(SEAIO10)(OH)2 4 3 tre 5 1
Montmorillonite (Na,Ca)os(Al,Mg)2SisO1o(OH)z . xH20 22
Mixed-Layered liite/Smectite Ko sAk(Si,Al)eO10(OH)z . 2Hz20 45 25 3 21
Amorphous 20 15 42 40
TOTAL 100 100 100 100 100
% Hilte Layers in ML liiite/ ] +/-5% 10% 10% 10% 15%

3321 EAST 2Z7TH STREET * TULSA, OKLAHOIIA 74114 * 18 744 8284 (O) * €18 743 7460 (F) * won v puneialoay 100 6o




TABLE I-5

X-RAY DIFFRACTION ANALYSIS
MINERALOGY, INC.
Client: PTS Laboratories, Inc. Mi#: . 13383
Sample Type: Conventional Core

Project ID: Marsland Core / PTS# 43570 / PO# 13-349

M-2169C.Run 1.1

X-Ray Diffraction Results
Sample ID M-1956C.Run 4.S2 M-1956C.Run 5.S1 M-1956C.Run 5.82 M-1956C.Run 6.51
Lab ID 13383-21 13383-22 13383-23 13383-24 13383-25
Mineral Constituents Chemical Formula Relative Abundance (%)
Halite NaCl
Fluorapatite CasF(POud)s
Augite : Ca(Fe.Mg)Si0s
Homblende Caz(Mg, Fe)s(Si,A)sO022(0OH)s 1
Gypsum CaS0s . 2H0
Goethite alpha-FeOOH
Clinoptilolite (Na,K,Ca)e(Si,Al)seOr2 . 20H-0
Kaolinite AlzSi20s5(0H)s
Chiorite (Mg, ADe{Si.A}O10o{OH)e
lilite/Mica KAR(SisAlO10)(OH)2 1 2 1 10 1
Montmorillonite (Na,Ca)o3(Al,Mg)25i«O10(OH)2 . xH20
Mixed-Layered lllite/Smectite Ko sAl(Si,AsO10(0OH)2 . 2H0 25 9 37 10
Amorphous 45 32 22 22 15
TOTAL 100 100 100 100 100
% Ilitte Layers In ML Iilite/Smectite +/-5% 20% 10% 30% 15%

321 EMST 27TH STREET * TULSA, OKLAHOIAA 74114 * 918 744 8284 (O) * 18 743.7460 (F) * we n




TABLE I-6

pe

. % X-RAY DIFFRACTION ANALYSIS
MINERALOGY, INC,
Client: PTS Laboratories, Inc. Mii: 13383
Project ID: Marsland Core / PTS# 43570 / PO# 13-349 Sample Type: Conventional Core
X-Ray Diffraction Results
Sample ID M-2169C.Run 2.83 M-2169C.Run 3.51 M-2169C.Run 4.81 M-2169C.Run 5.81 M-2169C.Run 7.81
Lab ID 13383-26 13383-27 13383-28 13383-29 13383-30
Mineral Constituents Chemical Formula Relative Abundance (%)
5
Plagioclase Feldspar (Naa26Caa 24)Alo.73sSH 20604 16 7 1 13 4
K-Feldspar - Microciine KAISisOs 3 1 2 2 4
Caicite CaC0s 2 1 trc
Ferroan Dolomite Ca(Mgos:Feox)(CO3)2 2
Siderite FeCOs
Halite NaCl tre
Fluorapatite CasF(PO4)s
Augite Ca(Fe,Mg)Siz0s
R R ) i w
Gypsum CaSO0s . 2H0 trc
Goethite alpha-FeOOH
Ciinoptilolite - (NaK.Cale(SI, 072 . 20H;0
Kaolinite AlSiz0s(OH)
Chiorite (Mg.As(Si,AlO10(OH)s
ite/Mica KAIA{SIAIO10)(OH)2 2 1 1 1 4
Montmorilionite (Na,Cao.s(Al,Mg)eSisO1(OH)2 . xHz0 19 28 25
[ Mixed-Layered lite/Smectite |  KosAlk(Si,AlO10o{OH)z . 2Hz0 13 30
Amorphous 45 65 40 35 28
TOTAL 100 100 100 100 100
% Ifilte Layers In ML llite/Smectite +/-5% 10% 10%
018 7472 7480 (F) * we a pwinpralongzang gom

53521 EAST 27TH STREET * TULEA, QKLAHOIIA 74114 * 918 744 8284 (O) *




PTS Laboratories, Inc. - CHAIN OF CUSTODY RECORD PAGE 1 OF 3

COMPANY
PTS Laboratories, inc. ANALYSIS REQUEST PO# 13-349
i TURNAROUND TIME
24 HOURS 5 DAYS
ADDRESS CITY ZIP CODE
. 48 HOURS NORMAL
2130 Secura Way, Santa Fe Springs, CA 90670 72 HOURS
PROJECT MANAGER - |OTHER:
Rachel Spitz . @»
w
PROJECT NAME z
s SAMPLE INTEGRITY (CHECK):
Marsland Core PHONE NUMBER 562-347-2500 2 | INTACT ON ICE
PROJECT NUMBER s |e
N/A FAX NUMBER 562-279-1150 © PTS QUOTE NO.
SITE LOCATION g
NIA 2
SAMPLER SIGNATURE PTS FILE:
% : ,:2 2 43570
SAMPLE 1D NUMBER DATE TIME DEPTH, FT ) COMMENTS
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 11X
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 11X
M-533C Run 5, Sample 1 20130812 N/A 1052.5-1053.0 11X
M-1635C Run 1, Sample'l 20130822 N/A 70.0-70.5 11X
M-1635C Run 1, Sample 2 20130822 N/A 79.5-80.0 11X
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 11X
M-1635C Run 6, Sample 1 20130822 N/A 993,0-994.0 1| X
1. RELINQUISHED-BY— ' 2. RECEIVED BY ) 3. RELINQUISHED BY 4. REGEIVED BY
COMPANY ] ] COMPANY COMPANY COMPANY
P7s <A <
DATETIME ¢ /g /, 3 /6 30 DATE TIME DATE TIME DATE TIME

PTS Laboralories, Inc. - 8100 Secura Way + Santa Fe Sp
PTS Laboralories, Inc. - 4342 W. 12th St. « Houston, TX 77055 » Phone (713) 316-1800 » Fax (713) 316-1882




PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE 2 OF 3
COMPANY
PTS Laboratories, Inc. _ ANALYSIS REQUEST PO# 13-349
: ; ] TURNAROUND TIME
ADDRESS CITY ZIP CODE 24 HOURS 5 DAYS
i 48 HOURS NORMAL
8100 Secura Way, Santa Fe Springs, CA 90670 72 HOURS
PROJECT MANAGER OTHER:
Rachel Spitz .
w
PROJECT NAME i : -
Marsland Core PHONE NUMBER 562-347-2500 ; . Is,:T“:Féﬁ_EA:TEgR'TY (CHECK):
PROJECT NUMBER s |2
N/A FAX NUMBER 562-279-1150 & PTS QUOTE NO. -
SITE LOCATION S
N/A : z PTS FILE
SAMPLER SIGNATURE %2—/ 43570
SAMPLE ID NUMBER DATE TIME DEPTH, FT | : COMMENTS
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 11X
M-1912C Run 3, Sample 2 20130814 N/A 260.4-260.9 11X
M-1912C Run 4, Sample 1 20130814 N/A 974.5-975.0 11X
M-1912C Run 4, Sample 2 20130814 N/A 968.7-969.7 11X
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 11X
1. REUNQUISH@@ 2. RECEIVED BY ] ' 3. RELINQUISHED BY 4. RECEIVED BY
COMPANY . ' COMPANY COMPANY COMPANY
Prs CaBS
DATETIME 3 /5» //3 /630 DATE TIME DATE TIME DATE TIME

PTS Laboralories, 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

COMPANY

PTS Laboratories, Inc. ANALYSIS REQUEST PO# 13-349
' TURNAROUND TIME
ADDRESS CITY ZIP CODE 24 HOURS 5 DAYS
8100 Secura Way, Santa Fe Springs, CA 930670 ;g ngggg NORMAL
PROJECT MANAGER OTHER:
Rachel Spilz @ )
PROJECT NAME T
s SAMPLE INTEGRITY (CHECK):

Marsiand Core PHONE NUMBER 562-347-2500 & | INTACT ON IGE
PROJECT NUMBER s |
NIA FAX NUMBER 562-279-1150 2 PTS QUOTE NO.
SITE LOCATION g
N/A z PTS FILE:
SAMPLER SIGNATURE Q, : - i LE:
SAMPLE ID NUMBER DATE TIME DEPTH, FT COMMENTS

M-1956C Run 5, Sample 2 20130819 N/A 431.0-431.6 11X

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 11X

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 11X

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

2. RECEIVED BY

1. RELINOUISHED@

3. RELINQUISHED BY

4. RECEIVED BY

COMPANY COMPANY

wS ¢3S

COMPANY

COMPANY

DATETME /5773 /¢« 20D DATE TIME

DATE TIME

DATE TIME

PTS Laboraiories; Inc. - 8100 Secura Way * Santa Fe Sp

PTS Laboralories, Inc. - 4342 W. 12th St. » Houston, TX 77055 » Phone (713) 316-1800 - Fax (713) 316-1882




PTS Laboratories, Inc.

_o.

CHAIN OF CUSTODY RECORD PAGE / OF /
COMPRRY ANALYSIS REQUEST PO# |
AED';OE.:S) Bum &‘ - s ZIP CODE g , TURNAROUND TIME
é&g&m&&w\’&' . Crosolord NE 49339 | N 3333353@ NoRMAL BT
3 72 HOURS
bde Reins (368) 665-2215x /3] oluly = 5 % OTHER:
PROJECT NAME PHONE NUMBER 21513 Elel 18] 151 18 3l |e : =
M&T’S;IM& (308)665- 234 ) MHEHE w <8 g 1k § a| |% SAMPLE INTEGRITY (CHECK):
PROJECT NUMBER FAX NUMBER slelela| [S(8IEIEIE1E(EIE1E12] |5 INTacT_X_  ONICE___
3o§2§3§gﬁgg§?ggg,3 PTS QUOTE NO.
SITE LOCATION AHHEHHABHRANENEHEER .
e e HHEHEHHBE S H
o Slajd]s - 2 PTS FILE:
SAMPLER SIGNATURE v w|E) glzlE|SIBIR|blZ|E a
o _ = §§é‘5§%gn?a§§§§§ 43570
AR HMAREIR 588§ AFAER AL ; -
_SAMPLE "NUMBER DATE | TIME | DEPTH, FT ; E 'é M HEIE: g 5 § A g £|8 é 8 E{” COMMENTS
M-533C. / ! : \/ J l 7
1 Bonl, Sawmple | F-12:13 639-649 |1
M-533c ' ' ‘ , \/ :
1Ron L, Sawmple?  [8-12-i3 168.8-¢9.8" || \
M—533’c. ) 1
Y Ron 2, Sample ) g-12-13 299.0- z8.0'| ) J {
JM-533 , : 1
f&\_gz_é&«.&l F-12-12 2046.0 - 307.0 | N
v Mg'f“gz;‘ Sawiple t | 81212 j652.5—1053,0] | \/ {
wﬁ‘lﬁ. NQUISHED B T RECENVED BY
COMPANY |COMPANY
& sool¢as )
E / DATE —TIME DATE TIME
82/)3 _ JmpM_ | Shi/z oz

PTS Laboratories, Inc, -

4342 W, 12th St

PTS Laboratories, Inc. - 8100 Secura Way: » Santa Fe Springs CA 90670 - Phone (562) 347-2500 - Fax (562) 907-3610
* Houston, TX77055 - Phone (713) 316-1800 - Fax (713) 316-1882




PTS Laboratories, Inc.

10 CHAIN OF CUSTODY RECORD PAGE [ oOF /
oMY ANALYSIS REQUEST PO#
IED::;; Bvﬂ?‘ Yol gﬁY&S' 575 GODE % TURNAROUND TIME
Sl Crows Rotte 1G22 51 [EFR 24HOURS 0 5DAYS O |
PRQJEGT MANAGER = 3 § %‘ 48HOURS [ NoRMAL [&]
@g& Reins (308)665-22155u3 | |4lyly RHERHL OTHER:
PROJECT NAME PHONE NUMBER S IKIE HE § HEBEHEEE
s lan . (308)bb5 - 234 MHHEBNHEIRE IHAHERE SAMPLE INTEGRITY (CHECK):
PROJECT NUMBER FAX NUMBER g Etelel |sIB|EIE A E M = INTacT ¥ ONICE____
mgggggggg;ggggEEzs PTS QUOTE NO.
STE LOGATION MHHHHHABEMEEAREHEE
Hd35¢C aﬁéﬁgfgszsﬁ:’;vgzﬂﬁpg PTS FILE:
SAMPLER SIGNATURE v MHHEHEEHEREHEHEE g U2
20> . 5§§§§§§ggézg§§§g;§§ 2170
: M EHAEE g B 81818 A ER L B
SAMPLE UMBER DATE | TIME DEPTH, FT ; 5 g §.»"—’ E % Q §§ 2 g £ E g § E,X COMMENTS
M:135C T '
4 Al | |8-2zz13] — |7.0-70.5 | . v/ v/
AM 1635 X
d !, Sawple2 |3-2223) — |79.5-8.0 | v v
M-1635¢ v J
A LonZ, Sewple! |8-z213] — 1970-197.5 {1 )
M- 1b35c ' ' y /
v EEM 2., Sawuo)cz 3-zz-12 - 206.5 ~207.0 _
M-laZ5C ' ‘/
“1LEen 3‘2 Sormple | |F-22-13] — |5%0.0-5m.5 14
M- 3 ' :
A Roun o, Sargle! |8-2242] — 9930 -9%.0'|! V| |V
R SHE jrBY 2.R N% 3. RELINQUISHED BY 3. AECEIVED BY.
Z'ﬁe &J’L5 | =% = _
OMPANY COMPANY. PE.S COMPANY [COMPANY
& £ 'm'?g i DATE TME i3 ME
- R b
8253 iz AM_ | 5frfiz e 35

PTS Laborataries, Inc. + 8100 Secura Way - Santa Fe Springs, CA 80670 - Phone (562) 347-2500 - Fax (562) 907-3610
PTS Laboratories, Inc, « 4342 W. 12th St. - Houston,

055 + Phone (713) 318-1800 « Fax (713) 316-1882

me



’

745

PTS Laboratories, Inc. CHAIN OF CUSTODY RECORD PAGE / OF /
COMPANY ANALYSIS REQUEST PO#
ﬁgD’;oE:S) gu,ft &sou ClTY ZIPCODE [ ' é TURNAROUND TIME
Rl Crows Bue £) MQQ\.NF £9339 8l lsl3 shours O NoRaL B
CT MANAGER: Q. - 1 72 Hours O -
'Wode. Reins Gov)ous-225u3] | (3]sl s |B] |2 o .
PROJECT NAME PHONE NUMBER | g gls zle 4 5 g5l |e J
MN‘S!M& 20 "~ 23¢l ) ol E g g MEE g zlel, 5 ] § SAMPLE INTEGRITY (CHECK):
[PROJECT NUMBER FAX NUMBER glzlgla]l |2 HHHEE E g B3 3 INTACT X__  ONICE____
P T mgégﬁgg.%;%égg%; gga PTS QUOTE NO.
BIE LOGATION glz18(518|2 8 ulE|SIEIZIEIZ 1B 12]5]e
SUMEIAEER z HEE HHI %% AHHBHHAEE TS FILE;
S SHEHHEHHHERHEE HEHS 43570
— _ : £ MBI HE glolu|2)z]2 X
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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.

e The highest dose rate at a residence occupied at the time of application was 21
mrem/yr at residence #1. -

e The dose rate at the nearest occupiable residence (#1)was 25 mrem/yr.

e 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.

e The average dose rate from the nearby ISR facilities was 2 mrem/yr.

o 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.




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:

o 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.

e 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.

e Land Application — The MEA site does not use land application or evaporation
ponds.



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 mode! 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 - ‘




‘ 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 °C) 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 N
‘ . Expansngin Met Station

Crawiord,
R242010 Hr. 2 to M2972011 Hr_ 15




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 Xkm Ykm Zm Ra Em Thick Den Area Fr Col Vol Rn ColUtil Por Op Cir Vol Purg
* pCi/g FR m g/em®* m? Rn L vent/d days L L/d
MU-1 -0.56 2.23 27 481 025 7.6 1.89 3.02E+05 0.8 1.41E+05 0.01 5.00E-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-4 043 013 -4 481 025 7.6 189 243E+05 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-5 0.84 045 -14 481 025 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-01 0.29 365 3.40E+08 315
MU-B 112 -1.02 -15 481 0.25 7.6 1.89 248E+05 0.8 141E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-C 1.74 -233 -25 481 025 76 1.89 4.58E+04 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-D 242 -356 -36 481 0.25 7.6 1.89 2.45E+05 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-E 274 -398 -42 481 0.25 7.6 1.89 2.08E+05 0.8 1.41E+05 0.01 5.00E-01 0.29 365 3.40E+08 315
MU-F 290 -430 -47 481 0.25 7.6 1.89 1.06E+05 0.8 1.41E+05 0.01 5.00E-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®

AREA = Area of well unit

FR Rn = Fraction of Radon in process water

coLvoL = lon-Exchange column volume in L

Rn VENT = Rate of Radon venting from well heads, valves and leaking transport piping during circulation
Col Util = lon-Exchange column unloading rate

POR = Porosity of ion exchange resin

Op Days = Days of operation in days

CIRVOL = Volume of process water in circulation in L

PURG = Treated water purge rate in L/d = waste water flow rate

*

= MILDOS-AREA accepts heights -20 to 30

11



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
Cilyr

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.

e 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.

e The northern boundary dose location #2 in Figure 2 is on the access road at the

license boundary northeast of MU-A.
e Eight residences on the MEA. Residence 2 was the nearest downwind residence.
e Two unoccupied structures on the MEA

The X,Y,and Z codrdinates 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 215 -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 04 -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 km*
Meat FRP(2) 4000 Kg/yr per km?
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 Welipinit, 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:

e Radon is the main source of radiation. _

e Radon is released at the header house for each mine unit and from the satellite vent
stack.

e The header houses are continuously vented using fans.

e 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 0 225 45 675 90 1125 135 1575 180 202.5 225 2475 270 2925 315 337.5

Kilometers

1.0-20

2.0-3.0

3.0-4.0

40-5.0

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.

e 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.

e 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.
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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 MEA Nearby MEA
MU 1-5 ISR MU 1-5 +ISR
Dose Distribution 0.25+0.75 0.25+0.75+ISR
mrem/yr mrem/yr mrem/yr
Alliance ' 0.3 0.7 1.0
Berea 0.5 0.9 1.4
Chadron 0.3 0.9 1.2
Clinton 0.1 0.3 0.4
Crawford 0.5 5.5 6.0
Harrison 0.2 0.7 0.9
Hay Springs 0.2 0.5 0.7
Hemingford 1.0 1.4 24
Marsland 1.0 2.2 3.2
Minatare 0.1 0.5 0.6
Mitchell 0.1 0.3 0.4
Oelrichs 0.2 0.6 0.8
Rushville 0.2 04 0.6
Scottsbluff 0.1 0.5 0.6
Van Tassell 0.2 0.5 0.7
‘ Whitney 0.4 1.8 2.2
- Residence 1 17.3 3.4 20.7
Residence 2 ) 22.3 3.1 25.4
Residence 3 5.1 3.0 8.1
Residence 4 3.6 2.6 6.2
Residence § 4.1 2.3 6.4
Residence 6 3.6 4.2 7.8
Residence 7 5.5 3.1 8.6
Residence 8 1.9 1.9 3.8
Unoccupied 1 : 29.0 3.8 32.8
Unoccupied 2 - 7.5 3.2 10.7
N Boundary #1 5.0 45 9.5
N Boundary #2 11.4 3.9 15.3
East Boundary 13.5 3.1 16.6
South Boundary 61.4 3.3 64.7
West boundary 44.6 3.6 48.2
Average 7.8 22 9.9
Std, Dev, 14.2 1.5 14.9



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

Average
Std, Dev,

MEA
MU A-F
0.25+0.75
mrem/yr

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

4.3
6.7

Nearby
ISR

mrem/yr

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
Total Dose
0.25+0.75+ISR
mrem/yr

1.0
1.3
1.1
0.4
5.9
0.8
0.7
2.2
3.0
0.6
0.4
0.7
0.5
0.6
0.6
2.1
11.8
13.9
6.9
5.8
7.9
7.0
7.1
4.0
14.7
8.5
8.2
12.3
10.6
32.4
26.0

6.4
7.6
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‘ ' Table 8 Effect of Different Radon Distributions on MEA Radiation Dose Rates

Radon Sources MEA MEA +
MU 1-5 +ISR MU 1-5 + ISR
Dose Distribution 0.25+0.75+ISR  0.01+0.9+ISR
mrem/yr mreml/yr
Alliance 1.0 1.0
Berea 14 1.4
Chadron 1.2 1.2
Clinton 0.4 0.4
Crawford 6.0 6.0
Harrison 0.9 0.9
Hay Springs 0.7 0.7
Hemingford 24 2.4
Marsland 3.2 3.1
Minatare 0.6 0.6
Mitchell 04 0.4
Oelrichs 0.8 0.8
Rushville 0.6 0.6
Scottsbluff 0.6 0.6
Van Tassell 0.7 0.7
‘ Whitney 22 2.2
Residence 1 20.7 21.3
' Residence 2 25.4 20.4
Residence 3 8.1 7.6
Residence 4 6.2 6.0
Residence § 6.4 6.2
Residence 6 7.8 7.8
Residence 7 8.6 8.4
Residence 8 : 3.8 3.7
Unoccupied 1 32.8 24.2
Unoccupied 2 10.7 10.4
N Boundary #1 9.5 9.2
N Boundary #2 156.3 13.4
East Boundary 16.6 15.4
South Boundary 64.7 70.6
West boundary 48.2 52.1
Average 9.9 9.7

Std, Dev, 14.9 15.5



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.

e 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.

o 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 (1hr / 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
mrem/yr mrem/2000 hrs/yr
N Boundary #1 9.5 1.14E-04 : 2.2
N Boundary #2 16.3 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-04 258
Satellite 137.5 1.14E-04 313
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
B8 MAROCISR ISR OCCUPATIONAL | MEA 315
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