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OGMCOAL - Fwd: Crandall Canyon May 2011

From: Steve Christensen

To: OGMCOAL

Date: 6/14/2011 12:36 PM

Subject: Fwd: Crandall Canyon May 2011

Attachments: UPDES Spreadsheet.xls

>>> "Marrelli, Dana" <dmarrelli@coalsource.com> 6/14/2011 9:13 AM >>>
Hello,

Attached are the lab results for Crandall Canyon Pre-002 and 002.
Please let me know if you have any questions.
Thank you,

@(} na ,%%(\/’/ (’/ //

Utah American Energy Inc.
PO Box 910

East Carbon, Utah 84520
Work: 435-888-4026

Cell: 435-650-9799
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Crandall Canyon Mine
Pre-Treatment Mine Water 2010

Parameter Units January February March April May June
1/24/2011 2/23/2011 3/28/2011 4/26/2011 5/31/2011
Field
 [sla] std. units 7.02 7.1 7.2 7.1 7.4
Temperature deg. C 11 10 11 10 11
Conductivity pumhos/cm?2 926 955 943 904 921
Dissolved Oxygen |mg/L 4.27 5.77 4.47 7.15 7.06
Lab
Iron total, mg/L 2.930 2.410 2.310 2.550 2.130
Iron dissolved, mg/L 0.54 0.12 0.31 0.46 0.23
Iron ferrous, mg/L 0.781 0.346 0.432 0.703 0.58
Aluminum total, mg/L <0.03 <0.03 <0.03 <0.03 <0.03
Aluminum dissolved, mg/L <0.03 <0.03 <0.03 <0.03 <0.03
Manganese total, mg/L 0.108 0.113 0.11 0.107 0.113
Manganese dissolved, mg/L 0.108 0.11 0.11 0.107 0.113
Alkalinity Bicarbonate, mg/L 377 381 376 365 370
Alkalinity Carbonate, mg/L <5 <5 <5 <5 <5
Alkalinity Total 377 381 376 365 370
Sulfate mg/L 156 178 167 180 185
TDS mg/L 605 643 638 620 631
Suspended Solids  [mg/L 8 <5 10 <5 8
Chloride mg/L 11 11 11 10 10
Calcium Dissolved, mg/L 99.16 104.5 100.87 100.06 102.6
Potassium Dissolved, mg/L 8.29 8.32 8.45 7.98 8.56
Sodium Dissolved, mg/L 36.36 35.49 34.86 34.22 35.65
Magnesium Dissolved, mg/L 55.33 57.99 55.51 55.89 56.74
Silica Dissolved, mg/L 9.2 8.97 9.31 8.56 8.86
Hot Acidity mg/L -374 -376 -372 -372 -374
Average Flow gpm 411 483 440 457 529
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Crandall Canyon Mine
Post-Treatment Mine Water 2010
Parameter Units January February March April May June
1/24/2011 2/23/2011 3/28/2011 4/26/2011 5/31/2011
Field
 [sla] std. units 7.68 7.6 7.8 7.7 7.7
Temperature deg. C 9.5 9 10 10 12
Conductivity pumhos/cm?2 913 828 894 870 913
Dissolved Oxygen |mg/L 10.88 10.46 8.14 11.58 11.28
Lab
Iron total, mg/L <0.05 <0.05 0.1 0.12 0.07
Iron dissolved, mg/L <0.03 <0.03 <0.03 0.03 <0.03
Iron ferrous, mg/L 0.032 0.017 0.04 0.11 0.043
Aluminum total, mg/L 0.1 0.23 0.32 0.44 0.30
Aluminum dissolved, mg/L <0.03 <0.03 <0.03 <0.03 <0.03
Manganese total, mg/L 0.099 0.108 0.105 0.102 0.107
Manganese dissolved, mg/L 0.105 0.108 0.105 0.102 0.107
Alkalinity Bicarbonate, mg/L 370 363 373 356 357
Alkalinity Carbonate, mg/L <5 <5 <5 <5 <5
Alkalinity Total 370 363 373 356 357
Sulfate mg/L 155 176 167 164 184
TDS mg/L 593 634 632 612 641
Suspended Solids  [mg/L <5 <5 7 <5 <5
Seep Flow gpm 5 3 4 3 5
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Crandall Canyon Mine
Pre-Treatment Mine Water 2010

Parameter Units January February March April May June
1/28/2010 2/23/2010 3/26/2010 4/21/2010 5/18/2010 6/23/2010
Field
 [sla] std. units 6.98 7.76 7.27 6.91 6.93 7.26
Temperature deg. C 8.1 10.1 10.9 10.2 11 13.5
Conductivity pumhos/cm?2 1010 1030 1030 1000 1000 981
Dissolved Oxygen |mg/L 4.89 5.31 6.31 6.53 5.23 4.3
Lab

Iron total, mg/L 3.000 3.300 3.709 4.268 3.119 5.312
Iron dissolved, mg/L 0.9 1.3 1.531 1.11 0.965 0.689
Iron ferrous, mg/L <0.10 0.77 1.2 1.23 0.848
Aluminum total, mg/L <0.10 <0.10 0.13 <0.02 0.04 0.06
Aluminum dissolved, mg/L <0.10 <0.10 0.11 <0.02 <0.02 <0.02
Manganese total, mg/L 0.14 0.13 0.13 0.114 0.126 0.134
Manganese dissolved, mg/L 0.14 0.13 0.13 0.124 0.126 0.114
Alkalinity Bicarbonate, mg/L 381 379 374 380 382 380
Alkalinity Carbonate, mg/L <10 <10 <10 <10 <10 <10
Alkalinity Total 381 379 374 380 382 380
Sulfate mg/L 159 170 174 182.2 183.6 170
TDS mg/L 648 631 625 624 630 646
Suspended Solids  [mg/L 7 6 6 8 6 8
Chloride mg/L

Calcium Dissolved, mg/L

Potassium Dissolved, mg/L

Sodium Dissolved, mg/L

Magnesium Dissolved, mg/L

Silica Dissolved, mg/L

Hot Acidity mg/L

Mine Flow gpm 447




Crandall Canyon Mine
Pre-Treatment Mine Water 2010

Parameter Units July August September October November December
7/21/2010 8/27/2010 9/29/2010 10/29/2010 11/22/2010 12/17/2010
Field SGS
 [sla] std. units 7.27 7.1 7.05 6.97 7.21 7.5
Temperature deg. C 16 11 12 11 11 10
Conductivity pumhos/cm?2 956 554 950 937 939 895
Dissolved Oxygen |mg/L 4.48 4.53 4.58 4.35 6.73 5.63
Lab
Iron total, mg/L 3.970 3.230 3.470 2.810 3.190 3.290
Iron dissolved, mg/L 0.73 0.83 0.69 0.61 <0.03 0.07
Iron ferrous, mg/L 1.04 1.187 1.004 0.912 1.29 1.018
Aluminum total, mg/L <0.03 <0.03 <0.03 0.06 <0.03 <0.03
Aluminum dissolved, mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Manganese total, mg/L 0.113 0.113 0.112 0.11 0.104 0.108
Manganese dissolved, mg/L 0.113 0.113 0.112 0.11 0.104 0.108
Alkalinity Bicarbonate, mg/L 370 374 375 380 378 386
Alkalinity Carbonate, mg/L <5 <5 <5 <5 <5 <5
Alkalinity Total 370 374 375 380 378 386
Sulfate mg/L 158 157 168 167 160 156
TDS mg/L 606 618 598 600 609 593
Suspended Solids  [mg/L 8 10 7 <5 6 10
Chloride mg/L 10 11 11 11 11
Calcium Dissolved, mg/L 100.41 100.85 100.2 97.67 98.65
Potassium Dissolved, mg/L 8.24 8.27 8.27 8 7.96
Sodium Dissolved, mg/L 35.06 34.59 35.88 34.37 35.79
Magnesium Dissolved, mg/L 55.69 55.31 55.17 54.35 54.3
Silica Dissolved, mg/L 7.4 9.2 8.66 8.84 8.6
Hot Acidity mg/L -372 -370 -368 -368 -376
Mine Flow gpm 435 472 431 463 456 457




Crandall Canyon Mine
Post-Treatment Mine Water 2010
Parameter Units January February March April May June
1/28/2010 2/23/2010 3/26/2010 4/21/2010 5/18/2010 6/23/2010
Field
 [sla] std. units 7.42 7.94 7.76 7.06 7.14 8.07
Temperature deg. C 8 11.2 9.7 10.4 10.5 13.7
Conductivity pumhos/cm?2 990 1040 990 970 980 983
Dissolved Oxygen |mg/L 10.21 8.69 8.51 8.37 9.8 8.67
Lab
Iron total, mg/L 3.2 3.3 0.323 0.497 0.502 0.427
Iron dissolved, mg/L <0.10 0.12 0.011 0.064 <0.010 <0.010
Iron ferrous, mg/L <0.10 <0.10 0.07 0.404 0.144 0.132
Aluminum total, mg/L <0.10 <0.10 0.68 1.31 1.00 1.04
Aluminum dissolved, mg/L <0.10 <0.10 0.12 0.16 <0.02 0.02
Manganese total, mg/L 0.14 0.13 0.117 0.106 0.103 0.119
Manganese dissolved, mg/L 0.14 0.13 0.117 0.106 0.108 0.100
Alkalinity Bicarbonate, mg/L 369 367 360 365 373 373
Alkalinity Carbonate, mg/L <10 <10 <10 <10 <10 <10
Alkalinity Total 369 367 360 365 373 373
Sulfate mg/L 160 169.4 173 179.8 185.2 171
TDS mg/L 652 621 620 616 628 628
Suspended Solids  [mg/L 6 10 7 7 4 <4
Seep Flow gpm 2 2 2




Crandall Canyon Mine
Post-Treatment Mine Water 2010
Parameter Units July August September October November December
7/21/2010 8/27/2010 9/29/2010 10/29/2010 11/22/2010 12/17/2010
Field SGS
 [sla] std. units 7.98 7.6 7.53 7.47 7.67 7.58
Temperature deg. C 13 12 13 9 9 8.6
Conductivity pumhos/cm?2 929 877 939 933 925 925
Dissolved Oxygen |mg/L 8.46 9.43 10.67 11.23 11.71 8.64
Lab
Iron total, mg/L 0.68 0.39 0.17 0.71 0.43 0.46
Iron dissolved, mg/L 0.04 0.04 0.05 0.06 <0.03 <0.03
Iron ferrous, mg/L 0.44 0.321 0.24 0.03 0.121 0.05
Aluminum total, mg/L 2.34 1.41 0.27 0.5 0.55 0.7
Aluminum dissolved, mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Manganese total, mg/L 0.095 0.109 0.107 0.109 0.101 0.102
Manganese dissolved, mg/L 0.095 0.109 0.107 0.109 0.101 0.099
Alkalinity Bicarbonate, mg/L 359 360 373 380 362 373
Alkalinity Carbonate, mg/L <5 <5 <5 <5 <5 <5
Alkalinity Total 359 360 373 380 362 373
Sulfate mg/L 157 153 164 166 159 156
TDS mg/L 610 622 591 605 617 594
Suspended Solids  [mg/L 11 <5 <5 <5 <5 <5
Seep Flow gpm 2.1 1.9 2 2.1 2.5 2




