
OGMCOAL - Crandall Canyon Mine Water Treatment 

  
Mail from Dana Marrelli re: Crandall Canyon Mine Water Treatment 
 
>>> "Marrelli, Dana" <dmarrelli@coalsource.com> 2/9/2011 11:13 AM >>> 
Hello Kevin, 
Sorry about that.  Here is the attachment.  I have also attached the January 2011 sample results, and 
the mine flows. 
Thank you, 
Dana 
  
  
From: Kevin Lundmark [mailto:kevinlundmark@utah.gov]  
Sent: Wednesday, February 09, 2011 11:05 AM 
To: Marrelli, Dana 
Cc: Steve Christensen 
Subject: RE: Fwd: Crandall Canyon Mine 
  
Hi Dana, 
Thanks for following up on this.  There was no attachment to the message I received.... could you please re-
send?  It looks like you have received the results for January 2011, so if you could also please send those at 
your earliest convenience. 
 
Kevin 
 
>>> "Marrelli, Dana" <dmarrelli@coalsource.com> 2/9/2011 9:59 AM >>> 
Hello Kevin, 
  

•         Genwal’s plan and schedule for testing the new WaterSolve chemicals: 
We would like to test the iron based coagulant beginning next Wednesday, February 16th, 
2011.  A field sample will be taken at the outlet of the pond prior to the change.  The sample 
will be field tested for total iron.  We will begin the new chemical at 8:00 am and will visually 
monitor the pond throughout the day.  Another field sample will be taken approximately 6 
hours later.  The new chemical will continue to run through the night.  Adjustments will be 
made to increase or decrease application rate accordingly. 
  

•         The expected application rates for testing: 
We will begin using the same application rate that we are currently using on the 8187 
coagulant.  After monitoring the pond for 24 hours, we will make any changes to increase 
or decrease the rate accordingly.  We are hopeful that the application rate will be close to 
the application rate that we are currently using.  Current rate 30 – 50 ppm. 
  

•         WaterSolve Bench Test Report: 
Please see attachment. 

From:    Kevin Lundmark
To:    OGMCOAL
Date:    2/9/2011 11:22 AM
Subject:    Crandall Canyon Mine Water Treatment
CC:    Steve Christensen
Attachments:   122210 UtahAmerican Energy Settling Trial Report.pdf; UPDES Spreadsheet.xls; Mine Flows.xls
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I spoke with Randy from WaterSolve yesterday and told him that you would be calling him about your 
questions on the 1ppm coagulant concentration.   
  
I had both SGS and WaterSolve test for total aluminum in the 1ppm coagulant concentration.  The first 
sheet mailed to you was SGS lab results showing total aluminum to be 0.13 and the second page was 
WaterSolve’s results for total aluminum at 0.116.  Our January sample for 002 total aluminum 0.10.  
These numbers are all comparable. 
  
Randy’s phone number is:  
Office- (616)575-8693 
Direct- (616)292-2666 
  
Please let me know if you need anything else. 
  
Thank you, 
Dana 
  
From: Kevin Lundmark [mailto:kevinlundmark@utah.gov]  
Sent: Thursday, February 03, 2011 6:51 AM 
To: Marrelli, Dana 
Cc: Shaver, Dave; Denise Dragoo; Dana Dean; Daron Haddock; Steve Alder; Steve Christensen 
Subject: Re: Fwd: Crandall Canyon Mine 
  
Dana, 
Thanks for sending this information along.  Can you please provide the Division the following: 
1. Genwal's plan and schedule for testing these chemicals at the site;  
2. the expected application rates for these chemicals based on WaterSolve's bench testing; and  
3. the bench test report(s) prepared by WaterSolve. 
  
Also, can you please confirm whether this information about the proposed new chemicals has been provided to 
the Forest Service and DWQ.  
  
Thanks again, 
Kevin 
  
Kevin Lundmark 
Environmental Scientist II 
Division of Oil, Gas & Mining 
kevinlundmark@utah.gov 
(801)538-5352 
  
 
 
>>> Daron Haddock 1/31/2011 10:34 AM >>> 
Forwarded FYI-- 
 
>>> "Marrelli, Dana" <dmarrelli@coalsource.com> 1/26/2011 10:04 AM >>> 
Hello, 
  
After doing bench tests with multiple chemicals, WaterSolve has recommended the following chemicals to be 
used at Crandall Canyon, which we intend to try.  Please see the enclosed MSDS Sheets for the Iron based 
WaterSolve Coagulant (Solve 3) and the WaterSolve Flocculant (Solve 151).  Both  chemicals are NFS60 
certified. 
  
WaterSolve offers a coagulant with an NSF60 rating of 250 and a flocculant with an NSF60 rating of 3.5, more 
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than tripling the Nalco flocculant rating which we are presently using.  The WaterSolve Iron based coagulant 
would also eliminate the Aluminum issue. 
  
Flocculant:          Nalco 7763          1.0 ppm                WaterSolve 151                3.5 ppm 
  
Coagulant:          Nalco 8187          180 ppm               WaterSolve 3                     250 ppm 
  
Thank you, 
  
WtÇt› `tÜÜxÄÄ| 
Utah American Energy Inc. 
PO Box 910 
East Carbon, Utah  84520 
Work: 435-888-4026 
Cell: 435-650-9799 
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Date Time Pressure GPM Recorded by:
1/1/2011 9:00 30.10 533 Brenda
1/1/2011 15:00 30.13 516 Brenda
1/2/2011 9:00 30.28 491 Brenda
1/2/2011 15:00 30.23 493 Brenda
1/3/2011 7:00 30.07 479 Bert
1/3/2011 15:00 30.04 488 Bert
1/4/2011 9:00 30.13 487 Bert
1/4/2011 15:00 30.13 475 Bert
1/5/2011 9:00 30.31 414 Bert
1/5/2011 15:00 30.31 423 Bert
1/6/2011 9:00 30.38 481 Brenda
1/6/2011 15:00 30.30 497 Brenda
1/7/2011 9:00 30.15 415 Brenda
1/7/2011 15:00 30.05 387 Brenda
1/8/2011 9:00 29.87 474 Brenda
1/8/2011 15:00 29.77 490 Brenda
1/9/2011 9:00 29.75 522 Brenda
1/9/2011 15:00 29.79 509 Brenda

1/10/2011 9:00 30.08 507 Bert
1/10/2011 15:00 30.13 506 Bert
1/11/2011 9:00 30.40 506 Bert
1/11/2011 15:00 30.36 450 Bert
1/12/2011 9:00 30.45 466 Bert
1/12/2011 15:00 30.41 453 Bert
1/13/2011 9:00 30.43 427 Bert
1/13/2011 15:00 30.41 792 Bert
1/14/2011 9:00 30.14 387 Brenda
1/14/2011 15:00 COMPUTER DOWN 392 Brenda
1/15/2011 9:00 COMPUTER DOWN 411 Brenda
1/15/2011 15:00 COMPUTER DOWN 406 Brenda
1/16/2011 9:00 COMPUTER DOWN 429 Brenda
1/16/2011 15:00 COMPUTER DOWN 380 Brenda
1/17/2011 9:00 30.02 632 Brenda
1/17/2010 15:00 COMPUTER DOWN 542 Brenda
1/18/2010 9:00 COMPUTER DOWN 486 Bert
1/18/2010 15:00 COMPUTER DOWN 476 Bert
1/19/2011 9:00 30.29 517 Bert
1/19/2011 15:00 29.78 523 Bert
1/20/2011 9:00 29.87 496 Bert
1/20/2011 15:00 30.21 492 Bert
1/21/2011 9:00 30.20 488 Bert
1/21/2011 15:00 30.17 478 Bert
1/22/2011 9:00 29.95 491 Brenda
1/22/2011 15:00 29.95 489 Brenda
1/23/2011 9:00 30.22 485 Brenda
1/23/2011 15:00 30.15 473 Brenda
1/24/2011 9:00 30.19 487 Brenda
1/24/2011 15:00 30.16 476 Brenda
1/25/2011 9:00 30.16 486 Brenda
1/25/2011 15:00 30.11 478 Brenda
1/26/2011 9:00 30.30 477 Bert
1/26/2011 15:00 30.29 458 Bert
1/27/2011 9:00 30.34 470 Bert
1/27/2011 15:00 30.29 463 Bert
1/28/2011 9:00 30.23 480 Bert
1/28/2011 15:00 30.26 468 Bert
1/29/2011 9:00 30.08 457 Bert
1/29/2011 15:00 30.03 451 Bert
1/30/2011 9:00 29.95 512 Brenda
1/30/2011 15:00 29.88 503 Brenda
1/31/2011 9:00 29.89 548 Brenda
1/31/2011 15:00 29.87 481 Brenda

29849 481

Crandall Canyon Mine Flows



Parameter Units January February March April

1/24/2011
Field

pH std. units 7.02
Temperature deg. C 11
Conductivity µmhos/cm2 926
Dissolved Oxygen mg/L 4.27

Lab

Iron total, mg/L 2.930
Iron dissolved, mg/L 0.54
Iron ferrous, mg/L 0.781
Aluminum total, mg/L <0.03
Aluminum dissolved, mg/L <0.03
Manganese total, mg/L 0.108
Manganese dissolved, mg/L 0.108
Alkalinity Bicarbonate, mg/L 377
Alkalinity Carbonate, mg/L <5
Alkalinity Total 377
Sulfate mg/L 156
TDS mg/L 605
Suspended Solids mg/L 8
Chloride mg/L 11
Calcium Dissolved, mg/L 99.16
Potassium Dissolved, mg/L 8.29
Sodium Dissolved, mg/L 36.36
Magnesium Dissolved, mg/L 55.33
Silica Dissolved, mg/L 9.2
Hot Acidity mg/L -374

Crandall Canyon Mine
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1. Scope of Work 
 

WaterSolve, LLC was tasked to perform a performance trial on a mine drainage residual sample 

collected at Crandall Canyon Mine.  The objectives of these trials were to identify the most 

effective chemical conditioning program including dosing rate(s) for the existing treatment 

facility.   

 

2. Materials & Methods 

 

A sample of unconsolidated mine drainage residual was received at WaterSolve’s Laboratory 

(Grand Rapids, MI).  Subsamples of residual were homogenized and 100-mL samples were 

placed in graduated, glass jars. 

 

Several anionic polymers and organic coagulants were “made-down” (200-mL) at a 0.5% 

concentration for this dewatering trial.  Polymer was added to a sample with a 1.0-mL plastic 

syringe and moderately tumbled five to seven times.  Inorganic coagulants were fed neat using a 

micro-liter pipette.  Observations of settling rate, water clarity, and flocculent appearance were 

recorded on appropriate data sheets (Appendix A).  Polymer(s) that flocculated and settled these 

residuals most effectively were re-evaluated with lower doses in order to isolate the most 

efficient coagulant and flocculating polymer(s).   

 

3. Results  

 

Chemical conditioning with Solve 3 followed by Solve 151 was determined to flocculate and 

settle the solids in this residual most effectively compared to the other chemical conditioning 

programs (Appendix A). Settling rate and flocculent appearance were good to excellent at a 10-

µL (100-ppm) dose of Solve 3 followed by a 0.2-mL (10-ppm) dose of Solve 151.   

 

The sample as provided was 0.06-percent dry weight solids.   

 

4. Recommendations 

 

We recommend chemical conditioning with Solve 3 (80 to 100-ppm) followed by Solve 151 (10-

ppm) for this treatment application. 

 

Solve 151 is required to be made-down at 0.5% with a polymer make-down unit or aged in 

batch/feed tanks prior to injection into the residual line.  Solve 3 should be fed neat prior to the 

Solve 151 injection.  Moderate mixing energy is required between the injection points and after 

the final injection point.  
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Appendix B- Photographs 

 
A comparison of coagulants is shown above.  From left to right, current coagulant, Solve 80, and 

Solve 3 (all 100-ppm coagulant and 10-ppm Solve 151). 

 

 
One hundred milliliters of mine drainage with 10-µL (100-ppm) Solve 3 and 0.2-mL (10-ppm) 

Solve 151. 

 

 

 

 



Appendix C-MSDS 

 



 
 

  



 
 



 
 



 
 

 



 
 



 
 



 
 



 
 

 



 
 

 



 
 



 
 



 
 



 


