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>>> "Marrelli, Dana" <dmarrelli@coalsource.com> 1/17/2011 8:51 AM >>> 
Hello Kevin, 
Here is the final Polymer Testing Report from WaterSolve.  I have also attached the spreadsheet showing the 
Aluminum values at both pre‐002 and 002 outfalls for 2010.  I will begin to sample for aluminum along with the 
polymer testing for comparison.  Please let me know if you need anything else. 
Thank you,   

WtÇt› `tÜÜxÄÄ| 
Utah American Energy Inc. 
PO Box 910 
East Carbon, Utah  84520 
Work: 435-888-4026 
Cell: 435-650-9799 
  

From:    Kevin Lundmark
To:    OGMCOAL;  Steve Christensen
Date:    1/18/2011 11:45 AM
Subject:    Fwd: Polymer Testing Report 
Attachments:   Residual Polymer Testing Report- Rev 011311.pdf; UPDES Spreadsheet 2010.xls
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1. Scope of Work 
 

WaterSolve, LLC was tasked to perform tests that would determine the residual polymer present in the treated 

effluent at the Crandall Canyon Mine.  The objectives were to complete the qualitative and quantitative tests 

according the procedure (Appendix A) and to determine the effect of presence of the coagulant on the results 

from this test compared to samples without the coagulant. 

 

2. Materials & Methods 

 

Two five gallon samples (one prior to treatment and one after chemical treatment) were received at 

WaterSolve’s Laboratory (Grand Rapids, MI).   The pre-treatment sample (without settled solids) was used for 

the preparation of the known concentration samples and for the polymer make-down or dilution.  Samples of the 

current products (coagulant and flocculent) used at the facility were also received. 

 

The products were “made-down” or diluted at a 0.5% concentration for this dewatering trial.  Products were 

added to a sample with a 1-mL plastic syringe and homogenized.  The settlement times were then measured 

according to the procedure. 

 

3. Results  

 

The results of the quantitative testing are included in Appendix B.  When various doses of coagulant were 

added to the test samples, the settling doses were higher than when the flocculent was analyzed alone.  The 

potential presence of residual coagulant does have an effect on the test.  Based on the typical coagulant feed 

rates and analytical data, it is estimated that the residual coagulant concentration would be approximately 1-ppm 

or less. 

 

4. Recommendations 

 

It may be possible to more accurately estimate the residual coagulant concentrations by analyzing the relative 

Aluminum concentrations in the influent and effluent.  Unless the residual coagulant can be estimated with 

analytical testing, the conservative approach of assuming that some coagulant is present is prudent for residual 

flocculent testing. 
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Addendum to Presence of Polymer Procedure- Crandall Canyon Mine- January, 2011 

 

Preparation of 1-ppm PAC Solution  

1. Measure 200-mL of site water in a graduated cylinder. Add 1-mL of the PAC to the water and 

mix well. (0.5% PAC solution) 

3. Measure 500-mL of site water in a graduated cylinder. Add 0.1-mL of 0.5% PAC solution and 

mix well. (1-ppm PAC solution) 

 

Preparation (make-down) of Flocculent 

1. Measure 200-mL of site water, add 1-mL of the neat flocculent to the solution and mix 

thoroughly with a hand mixer. (0.5% made-down flocculent solution) 

  

Preparation of various ppm Flocculent solutions 

1. Measure 100-mL of the 1-ppm PAC solution in a graduated jar with cap. Add 0.14-mL of the 

0.5% flocculent solution to the 1-ppm PAC solution. Cap and shake vigorously. (7-ppm 

flocculent & 1-ppm PAC solution) 

2. Measure 50-mL of the 7-ppm flocculent 1-ppm PAC solution in a graduated jar with cap. Add 

50-mL of the 1-ppm PAC solution. Cap and shake vigorously.   (3.5-ppm flocculent & 1-ppm 

PAC solution) 

3. Measure 50-mL of the 3.5-ppm flocculent 1-ppm PAC solution in a graduated jar with cap. Add 

50-mL of the 1-ppm PAC solution. Cap and shake vigorously.   (1.75-ppm flocculent & 1-ppm 

PAC solution) 

4. Measure 50-mL of the 1.75-ppm flocculent 1-ppm PAC solution in a graduated jar with cap. Add 

50-mL of the 1-ppm PAC solution. Cap and shake vigorously.   (0.875-ppm flocculent & 1-ppm 

PAC solution) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix B-  

 



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

pH 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 µmhos/cm2 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

Crandall Canyon Mine
Pre-Treatment Mine Water 2010



Parameter Units

Field

pH std. units 
Temperature deg. C
Conductivity µmhos/cm2
Dissolved Oxygen mg/L

Lab
Iron total, mg/L
Iron dissolved, mg/L
Iron ferrous, mg/L
Aluminum total, mg/L
Aluminum dissolved, mg/L
Manganese total, mg/L
Manganese dissolved, mg/L
Alkalinity Bicarbonate, mg/L
Alkalinity Carbonate, mg/L
Alkalinity Total
Sulfate mg/L
TDS mg/L
Suspended Solids mg/L
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

Crandall Canyon Mine
Pre-Treatment Mine Water 2010

July August September October November December

7/21/2010 8/27/2010 9/29/2010 10/29/2010 11/22/2010 12/17/2010
SGS

7.27 7.1 7.05 6.97 7.21 7.5
16 11 12 11 11 10

956 554 950 937 939 895
4.48 4.53 4.58 4.35 6.73 5.63

3.970 3.230 3.470 2.810 3.190 3.290
0.73 0.83 0.69 0.61 <0.03 0.07
1.04 1.187 1.004 0.912 1.29 1.018

<0.03 <0.03 <0.03 0.06 <0.03 <0.03
<0.03 <0.03 <0.03 <0.03 <0.03 <0.03
0.113 0.113 0.112 0.11 0.104 0.108
0.113 0.113 0.112 0.11 0.104 0.108

370 374 375 380 378 386
<5 <5 <5 <5 <5 <5

370 374 375 380 378 386
158 157 168 167 160 156
606 618 598 600 609 593

8 10 7 <5 6 10
10 11 11 11 11

100.41 100.85 100.2 97.67 98.65
8.24 8.27 8.27 8 7.96

35.06 34.59 35.88 34.37 35.79
55.69 55.31 55.17 54.35 54.3

7.4 9.2 8.66 8.84 8.6
-372 -370 -368 -368 -376


