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OGMCOAL - November 2010 & December 2010 dissolved iron results for Crandall Canyon

From: Kevin Lundmark

To: Steve Christensen

Date: 1/6/2011 11:09 AM

Subject: November 2010 & December 2010 dissolved iron results for Crandall Canyon
CC: Dana Dean; Dana Marrelli; Daron Haddock; Dave Shaver; OGMCOAL; Stev...

Attachments: UPDES Spreadsheet 2010.xls; Mine Flows.xls

Steve,

| just spoke with Dana Marrelli about the pre-treatment mine water discharge dissolved iron concentrations
reported for November and December 2010. These results appeared suspicious compared to previous
dissolved iron results and based on the November and December 2010 results of field testing for ferrous iron. At
the pH values measured for the mine water discharge, the dissolved iron and ferrous iron concentrations should
be approximately equal. In the November 2010 and December 2010 samples, dissolved iron was either not
detected (November) or detected at a much lower concentration than the ferrous iron result (December). Dana
indicated that during the November 2010 and December 2010 sampling events, the dissolved iron sample were
filtered at the lab rather than in the field due to severe cold and snowy conditions at the site. During previous
sampling events, field filtering was performed for the dissolved metals analyses. This change in protocol is the
likely source of the discrepancies in dissolved iron results for November 2010 and December 2010 compared to
previous sampling rounds.

Dana indicated that she will perform the filtering on-site for future sampling events, weather permitting, and that
she may use the heated enclosure if necessary due to weather or snow.

Kevin

>>>"Marrelli, Dana" <dmarrelli@coalsource.com> 1/6/2011 10:27 AM >>>

Hello,

Here is a copy of the 2010 Crandall Canyon Pre-002 and 002 sample information. | have also attached the 2010
Mine Flows. Please let me know if you need anything else.

Thank you,

Dana
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Crandall Canyon Mine Flows

Date Time Pressure GPM Recorded by:
6/1/2010 1050 30.01 505 Brenda
6/1/2010 1500 30.04 498 Bert
6/2/2010 9:00 30.09 486 Bert
6/2/2010 15:00 30.30 482 Bert
6/3/2010 9:00 30.02 484 Bert
6/3/2010 15:00 29.95 490 Bert
6/4/2010 9:00 30.04 507 Brenda
6/4/2010 15:00 29.95 496 Brenda
6/5/2010 9:00 30.14 490 Brenda
6/5/2010 15:00 30.12 482 Brenda
6/6/2010 9:00 30.21 468 Brenda
6/6/2010 15:00 30.11 463 Brenda
6/7/2010 9:00 30.14 488 Brenda
6/7/2010 15:00 29.94 470 Brenda
6/8/2010 9:00 30.12 427 Bert
6/8/2010 15:00 30.04 500 Bert
6/9/2010 9:00 30.04 512 Bert
6/9/2010 15:00 30.00 516 Bert

6/10/2010 9:00 20.84 604 Bert
6/10/2010 15:00 29.73 716 Bert
6/11/2010 9:00 20.91 427 Bert
6/11/2010 15:00 29.87 522 Bert
6/12/2010 9:00 290.94 510 Brenda
6/12/2010 15:00 30.05 486 Brenda
6/13/2010 9:00 30.12 543 Brenda
6/13/2010 15:00 No power 487 Brenda
6/14/2010 9:00 30.19 550 Brenda
6/14/2010 15:00 30.15 486 Brenda
6/15/2010 9:00 30.14 450 Brenda
6/15/2010 15:00 30.14 450 Brenda
6/16/2010 9:00 30.10 472 Bert
6/16/2010 15:00 30.12 513 Bert
6/17/2010 9:00 30.12 517 Bert
6/17/2010 15:00 30.10 500 Bert
6/18/2010 9:00 30.10 516 Bert
6/18/2010 15:00 30.05 517 Bert
6/19/2010 9:00 30.09 516 Bert
6/19/2010 15:00 30.08 519 Bert
6/20/2010 9:00 30.11 473 Brenda
6/20/2010 15:00 30.02 504 Brenda
6/21/2010 9:00 30.08 501 Brenda
6/21/2010 15:00 30.01 506 Brenda
6/22/2010] With inspectors - Unable to leave Brenda
6/22/2010 15:00 30.16 451 Brenda
6/23/2010 9:00 30.31 483 Brenda
6/23/2010 15:00 30.23 486 Brenda
6/24/2010 9:00 30.20 507 Bert
6/24/2010 15:00 30.11 486 Bert
6/25/2010 9:00 30.12 486 Bert
6/25/2010 15:00 30.07 495 Bert
6/26/2010 9:00 30.11 492 Bert
6/26/2010 15:00 30.05 472 Bert
6/27/2010 9:00 30.09 482 Bert
6/27/2010 15:00 30.07 477 Bert
6/28/2010 9:00 30.15 475 Brenda
6/28/2010 15:00 30.10 463 Brenda
6/29/2010 9:00 30.25 476 Brenda
6/29/2010 15:00 30.15 481 Brenda
6/30/2010 9:00 30.20 489 Brenda
6/30/2010 15:00 30.10 490 Brenda
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Crandall Canyon Mine Flows

Date Time Pressure GPM Recorded by:
7/1/2010 9:00 30.19 463 Brenda
7/1/2010 15:00 30.10 505 Brenda
7/2/2010 9:00 30.01 547 Bert
7/2/2010 15:30 29.89 537 Bert
7/3/2010 9:10 29.89 547 Bert
7/3/2010 15:00 29.86 540 Bert
7/4/2010 9:00 30.02 560 Bert
7/4/2010
7/6/2010 10:00 30.08 519 Brenda
7/6/2010 15:00:00 30.03 506 Brenda
7/7/2010 9:00 30.11 514 Brenda
7/7/2010 15:00 30.09 498 Brenda
7/8/2010 Had guys in the mine couldn’t leave the phones Brenda
7/8/2010 Had guys in the mine couldn’t leave the phones Brenda
7/9/2010 9:00 30.29 444 Brenda
7/9/2010 15:00 30.25 520 Brenda

7/10/2010 9:00 30.28 488 Bert
7/10/2010 15:00 30.12 492 Bert
7/11/2010 9:00 30.28 511 Bert
7/11/2010 15:00 30.04 493 Bert
7/12/2010 9:00 30.10 492 Bert
7/12/2010 14:30 30.02 502 Bert
7/13/2010 9:00 30.05 512 Bert
7/13/2010 13:00 29.98 512 Bert
7/14/2010 9:00 30.17 499 Brenda
7/14/2010 15:00 30.16 496 Brenda
7/15/2010 9:00 30.30 502 Brenda
7/15/2010 15:00 30.26 488 Brenda
7/16/2010 9:00 30.31 479 Brenda
7/16/2010 15:00 30.24 452 Brenda
7/17/2010 9:00 30.22 436 Brenda
7/17/2010 15:00 30.20 450 Brenda
7/18/2010 10:00 30.20 442 Bert
7/18/2010 15:00 30.13 434 Bert
7/19/2010 9:00 30.11 460 Bert
7/19/2010 15:00 30.06 430 Bert
7/20/2010 9:00 30.11 483 Bert
7/20/2010 15:00 30.03 490 Bert
7/21/2010 9:00 30.16 483 Bert
7/21/2010 15:00 30.06 480 Bert
7/22/2010 8:30 30.12 506 Brenda
7/22/2010 15:00 30.07 486 Brenda
7/23/2010 9:00 30.14 491 Brenda
7/23/2010 15:00 30.10 573 Brenda
7/24/2010 9:00 30.19 567 Brenda
7/24/2010 15:00 30.12 560 Brinda
7/25/2010 9:00 30.21 577 Brenda
7/25/2010 15:00 30.11 572 Brenda
7/26/2010 9:00 30.15 580 Bert
7/26/2010 15:00 576 Bert
7/27/2010 9:45 30.18 468 Bert
7/27/2010 15:00 30.02 516 Bert
7/28/2010 9:00 30.21 513 Bert
7/28/2010 15:00 30.20 513 Bert
7/29/2010 9:00 30.31 515 Bert
7/29/2010 15:00 30.24 500 Bert
7/30/2010 9:00 30.21 518 Brenda
7/30/2010 15:00 30.16 508 Brenda
7/31/2010 9:00 30.13 522 Brenda
7/31/2010 15:00 30,16 529 Brenda
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Crandall Canyon Mine Flows

Date Time Pressure GPM Recorded by:
8/1/2010 9:00 30.16 548 Brenda
8/1/2010 15:00 30.13 544 Brenda
8/1/2010 9:00 30.23 534 Brenda
8/2/2010 15:00 30.16 529 Brenda
8/3/2010 9:00 30.26 486 Bert
8/3/2010 15:00 30.23 468 Bert
8/4/2010 9:00 30.26 506 Bert
8/4/2010 15:00 30.22 516 Bert
8/5/2010 9:00 30.21 513 Bert
8/5/2010 15:00 30.13 510 Bert
8/6/2010 9:00 30.20 512 Bert
8/6/2010 15:00 30.21 515 Bert
8/7/2010 9:00 30.13 509 Brenda
8/7/2010 15:00 30.14 930 Brenda
8/8/2010 9:00 30.20 535 Brenda
8/8/2010 15:00 30.12 533 Brenda
8/9/2010 10:30 30.18 540 Brenda
8/9/2010 15:00 30.18 540 Brinda

8/10/2010 9:00 30.20 535 Brenda
8/10/2010 15:00 30.13 527 Brenda
8/11/2010 9:30 30.26 526 Bert
8/11/2010 15:00 30.16 544 Bert
8/12/2010 9:00 30.06 570 Bert
8/12/2010 15:00 29.99 549 Bert
8/13/2010 9:00 30.12 529 Bert
8/13/2010 15:00 30.08 549 Bert
8/14/2010 9:00 30.08 600 Bert
8/14/2010 15:00 30.03 623 Bert
8/15/2010 9:00 30.23 714 Brenda
8/15/2010 15:00 30.19 528 Brenda
8/16/2010 9:00 30.19 485 Brenda
8/16/2010 15:00 30.13 485 Brenda
8/17/2010 9:00 30.13 481 Brenda
8/17/2010 15:00 492 Brenda
8/18/2010 9:00 30.21 495 Brenda
8/18/2010 15:00 30.18 506 Brenda
8/19/2010 9:00 30.14 506 Bert
8/19/2010 15:30 30.09 558 Bert
8/20/2010 9:00 30.18 557 Bert
8/20/2010 15:00 30.10 557 Bert
8/21/2010 9:00 30.20 575 Bert
8/21/2010 15:00 30.14 530 Bert
8/22/2010 9:00 30.15 542 Bert
8/22/2010 15:00 30.06 537 Bert
8/23/2010 9:00 30.31 543 Brenda
8/23/2010 15:00 30.33 532 Brenda
8/24/2010 9:00 30.39 522 Brenda
8/24/2010 15:00 30.33 496 Brenda
8/25/2010 9:00 30.39 510 Brenda
8/25/2010 15:00 30.30 485 Brenda
8/26/2010 9:00 30.32 530 Brenda
8/26/2010 15:00 30.21 500 Brenda
8/27/2010 9:00 30.26 560 Bert
8/27/2010 15:00 30.26 505 Bert
8/28/2010 9:00 29.89 553 Bert
8/28/2010 15:00 29.73 571 Bert
8/29/2010 9:00 29.85 624 Bert
8/29/2010 15:00 29.78 610 Bert
8/30/2010 9:00 29.94 584 Bert
8/30/2010 15:00 29.82 503 Bert
8/31/2010 9:00 30.18 553 Brenda
8/31/2010 15:00 30.15 568 Brenda
33617 551




Crandall Canyon Mine Flows

Date Time Pressure GPM Recorded by:
__ __ ___ I
9/1/2010 15:00 30.17 505 Brenda
9/2/2010 9:00 30.28 501 Brenda
9/2/2010 15:00 30.28 460 Brenda
9/3/2010 9:00 30.34 473 Brenda
9/3/2010 15:00 30.30 462 Brenda
9/4/2010 9:00 30.23 484 Bert
9/4/2010 15:00 30.11 488 Bert
9/5/2010 9:00 29.40 520 Bert
9/5/2010 15:00 29.83 498 Bert
9/6/2010 9:00 30.13 544 Bert
9/6/2010 15:00 30.11 534 Bert
9/7/2010 9:00 30.14 533 Bert
9/7/2010 15:00 30.08 548 Bert
9/8/2010 9:00 30.08 528 Brenda
9/8/2010 15:00 29.95 533 Brenda
9/9/2010 9:00 29.87 559 Brenda
9/9/2010 15:00 29.86 553 Brenda
9/10/2010 9:00 30.15 546 Brenda
9/10/2010 15:00 30.14 529 Brenda
9/11/2010 9:00 30.32 483 Brenda
9/11/2010 15:00 30.27 478 Brenda
9/12/2010 0:00 30.33 470 Bert
9/12/2010 0:00 30.24 463 Bert
9/13/2010 0:00 30.23 470 Bert
9/13/2010 0:00 30.18 461 Bert
9/14/2010 9.01 30.20 469 Bert
9/14/2010 15.01 30.11 464 Bert
9/15/2010 9.01 30.20 485 Bert
9/15/2010 15.01 30.14 464 Bert
9/16/2010 9:00 30.22 468 Brenda
9/16/2010 15:00 30.16 462 Brenda
9/17/2010 9:00 30.17 483 Brenda
9/17/2010 15:00 30.05 472 Brenda
9/18/2010 9:00 30.18 484 Brenda
9/18/2010 15:00 30.13 463 Brenda
9/19/2010 9:00 30.17 487 Brenda
9/19/2010 15:00 30.06 485 Brenda
9/20/2010 9:00 29.96 516 Bert
9/20/2010 15:00 29.89 517 Bert
9/21/2010 9:00 29.98 527 Bert
9/21/2010 15:00 29.89 530 Bert
9/22/2010 9:00 29.85 549 Bert
9/22/2010 15:00 29.76 582 Bert
9/23/2010 9:00 30.07 590 Bert
9/23/2010 15:00 30.10 514 Bert
9/24/2010 9:00 30.35 494 Brenda
9/24/2010 15:00 30.32 490 Brenda
9/25/2010 9:00 30.44 499 Brenda
9/25/2010 15:00 30.37 496 Brenda
9/26/2010 9:00 30.34 469 Brenda
9/26/2010 15:00 30.26 447 Brenda
9/27/2010 9:00 30.30 458 Brenda
9/27/2010 15:00 30.25 454 Brenda
9/28/2010 9:00 30.27 500 Bert
9/28/2010 15:00 30.30 499 Bert
9/29/2010 9:00 30.19 478 Bert
9/29/2010 15:00 30.09 464 Bert
9/30/2010 9:00 30.20 624 Bert
9/30/2010 15:00 30.14 564 Bert
29570 501




Crandall Canyon Mine Flows

Date Time Pressure G_PM Recorded bz:
10/1/2010 9:00 30.28 514 Bert
10/1/2010 15:00 30.25 490 Bert
10/2/2010 9:00 30.30 830 Brenda
10/2/2010 15:00 30.21 851 Brenda
10/3/2010 9:00 30.23 639 Brenda
10/3/2010 15:00 30.14 813 Brenda
10/4/2010 9:00 30.18 682 Brenda
10/4/2010 15:00 30.11 493 Brenda
10/5/2010 9:00 30.23 454 Brenda
10/5/2010 15:00 30.25 509 Brenda
10/6/2010 9:00 30.35 516 Bert
10/6/2010 15:00 30.22 490 Bert
10/7/2010 9:00 30.24 502 Bert
10/7/2010 15:00 30.15 495 Bert
10/8/2010 9:00 30.23 533 Bert
10/8/2010 15:00 30.25 513 Bert
10/9/2010 9:00 comp.down 544 Bert
10/9/2010 15:00 comp.down 514 Bert

10/10/2010 9:00 30.31 501 Brenda

10/10/2010 15:00 30.19 508 Brenda

10/11/2010 9:00 30.19 523 Brenda

10/11/2010 15:00 30.14 517 Brenda

10/12/2010 9:00 30.34 507 Brenda

10/12/2010 15:00 30.31 506 Brenda

10/13/2010 9:00 499 Brenda

10/13/2010 15:00 30.43 484 Brenda

10/14/2010 9:00 comp.down 462 Bert

10/14/2010 15:00 comp.down 459 Bert

10/15/2010 9:00 comp.down 478 Bert

10/15/2010 15:00 comp.down 476 Bert

10/16/2010 9:00 comp.down 486 Bert

10/16/2010 15:00 30.17 470 Bert

10/17/2010 9:00 449 Bert

10/17/2010 15:00 498 Bert

10/18/2010 9:00 428 Brenda

10/18/2010 15:00 420 Brenda

10/19/2010 9:00 519 Brenda

10/19/2010 15:00 30.17 480 Brenda

10/20/2010 9:00 30.20 530 Brenda

10/20/2010 15:00 30.09 520 Brenda

10/21/2010 9:00 30.08 520 Brenda

10/21/2010 15:00 29.97 531 Brenda

10/22/2010 15:00 595 Alex

10/23/2010 9:00 594 Alex

10/23/2010 15:00 584 Alex

10/24/2010 9:00 590 Alex

10/24/2010 15:00 578 Alex

10/25/2010 9:00 605 Alex

10/25/2010 15:00 599 Alex

10/26/2010 9:00 29.87 561 Brenda

10/26/2010 15:00 29.85 610 Brenda

10/27/2010 9:00 30.23 573 Brenda

10/27/2010 15:00 30.34 528 Brenda

10/28/2010 9:00 30.54 508 Brenda

10/28/2010 15:00 30.46 487 Brenda

10/29/2010 9:00 30.37 492 Brenda

10/29/2010 15:00 30.35 481 Brenda

10/30/2010 9:00 30.11 478 Bert

10/30/2010 15:00 29.90 498 Bert

10/31/2010 9:00 30.21 472 Bert

10/31/2010 15:00 30.18 500 Bert
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Crandall Canyon Mine Flows

Date Time Pressure GPM Recorded by:
I
11/1/2010 9:00 30.34 498 Bert
11/1/2010 15:00 30.34 473 Bert
11/2/2010 10:00 30.57 458 Bert
11/2/2010 15:00 30.29 471 Bert
11/3/2010 9:00 30.55 436 Brenda
11/3/2010 15:00 30.55 420 Brenda
11/4/2010 9:00 30.42 461 Brenda
11/4/2010 15:00 30.33 444 Brenda
11/5/2010 9:00 30.30 481 Brenda
11/5/2010 15:00 30.23 475 Brenda
11/6/2010 9:00 30.27 491 Brenda
11/6/2010 15:00 30.19 485 Brenda
11/7/2010 9:00 30.12 518 Bert
11/7/2010 15:00 30.05 502 Bert
11/8/2010 9:00 29.80 570 Bert
11/8/2010 15:00 29.79 552 Bert
11/9/2010 9:00 29.90 605 Bert
11/9/2010 15:00 29.91 597 Bert
11/10/2010 9:00 29.92 608 Bert
11/10/2010 15:00 29.88 598 Bert
11/11/2010|: 30.20 574 Brenda
11/11/2010 15:00 30.25 545 Brenda
11/12/2010 9:00 30.54 493 Brenda
11/12/2010 15:00 30.36 483 Brenda
11/13/2010 9:00 30.35 497 Brenda
11/13/2010 15:00 30.20 492 Brenda
11/14/2010 9:00 30.11 522 Brenda
11/14/2010 15:00 30.01 Brenda
11/15/2010 9:00 29.90 557 Bert
11/15/2010 15:00 29.99 551 Bert
11/16/2010 9:00 29.87 541 Bert
11/16/2010 15:00 29.75 561 Bert
11/17/2010 9:00 30.27 555 Bert
11/17/2010 15:00 30.25 522 Bert
11/18/2010 9:00 30.16 510 Bert
11/18/2010 15:00 Bert
11/19/2010 9:00 30.02 519 Brenda
11/19/2010 15:00 29.91 506 Brenda
11/20/2010 9:00 29.77 568 Brenda
11/20/2010 15:00 29.65 573 Brenda
11/21/2010 9:00 29.64 586 Brenda
11/21/2010 15:00 29.50 603 Brenda
11/22/2010 9:00 29.82 604 Brenda
11/22/2010 15:00 29.87 586 Brenda
11/23/2010 9:00 29.88 581 Bert
11/23/2010 15:00 29.67 553 Bert
11/24/2010 9:00 29.76 555 Bert
11/24/2010 15:00 29.87 529 Bert
11/25/2010 9:00 30.18 555 Bert
11/25/2010 15:00 30.19 524 Bert
11/26/2010 9:00 30.38 504 Bert
11/26/2010 15:00 30.28 510 Bert
11/27/2010 9:00 30.07 505 Brenda
11/27/2010 15:00 29.87 469 Brenda
11/28/2010 9:00 29.49 meter out Brenda
11/28/2010 15:00 meter out Brenda
11/29/2010 9:00 meter out Brenda
11/29/2010 15:00 meter out Brenda
11/30/2010 9:00 meter out Brenda
11/30/2010 15:00 meter out Brenda
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Crandall Canyon Mine Flows

Date Time Pressure GPM Recorded by:
12/1/2010 meter out
12/1/2010 meter out
12/2/2010 meter out
12/2/2010 meter out
12/3/2010 9:00 30.13 476 Bert
12/3/2010 15:00 30.10 481 Bert
12/4/2010 9:00 30.24 479 Bert
12/4/2010 15:00 30.17 474 Bert
12/5/2010 9:00 30.27 471 Brendaj
12/5/2010 15:00 30.26 460 Brendal
12/6/2010 9:00 30.28 460 Brendal
12/6/2010 15:00 30.23 476 Brendal
12/7/2010 9:00 30.36 475 Brendal
12/7/2010 15:00 30.35 467 Brendal
12/8/2010 9:00 30.35 463 Brendal
12/8/2010 15:00 30.24 463 Brendal
12/9/2010 9:00 30.21 488 Bert
12/9/2010 15:00 30.13 474 Bert
12/10/2010 9:00 30.07 495 Bert
12/10/2010 15:00 30.00 496 Bert
12/11/2010 9:00 30.22 480 Bert
12/11/2010 15:00 30.26 500 Bert
12/12/2010 9:00 30.42 480 Bert
12/12/2010 15:00 30.33 481 Bert
12/13/2010 9:00 30.27 481 Brendaj
12/13/2010 15:00 30.17 475 Brendal
12/14/2010 9:00 30.00 meter out Brendal
12/14/2010 15:00 29.84 510 Brendal
12/15/2010 9:00 29.75 595 Brendal
12/15/2010 15:00 29.80 603 Brendal
12/16/2010 9:00 29.94 573 Brendal
12/16/2010 15:00 29.87 567 Brendal
12/17/2010 9:00 29.97 554 Bert
12/17/2010 15:00 29.94 543 Bert
12/18/2010 9:00 29.91 582 Bert
12/18/2010 15:00 29.88 544 Bert
12/19/2010 9:00 28.76 562 Bert
12/19/2010 15:00 29.79 558 Bert
12/20/2010 9:00 29.59 592 Bert
12/20/2010 15:00 29.67 554 Bert
12/21/2010 9:00 29.82 584 Brendaj
12/21/2010 15:00 29.91 565 Brendal
12/22/2010 9:00 30.01 468 Brendal
12/22/2010 15:00 29.93 510 Brendal
12/23/2010 9:00 29.96 513 Brendal
12/23/2010 15:00 30.33 500 Brendal
12/24/2010 9:00 30.31 503 Brendal
12/24/2010 15:00 30.29 490 Brendal
12/25/2010 9:00 30.34 465 Bert
12/25/2010 15:00 30.28 451 Bert
12/26/2010 9:00 30.07 475 Bert
12/26/2010 15:00 30.02 484 Bert
12/27/2010 9:00 30.17 499 Bert
12/27/2010 15:00 30.15 492 Bert
12/18/2010 9:00 30.09 478 Bert
12/28/2010 15:00 29.98 495 Bert
12/29/2010 9:00 29.45 597 Brendaj
12/29/2010 15:00 29.23 599 Brendal
12/30/2010 9:00 29.20 877 Bert
12/30/2010 15:00 29.22 877 Bert
12/31/2010 9:00 29.60 694 Brendaj
12/31/2010 15:00 29.75 611 Brendal
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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




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




