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APPLICATION FOR COAL PERMIT PROCESSING 
Detailed Schedule Of Changes to the Mining And Reclamation Plan 

 
Permittee:  CONSOL Mining Company LLC 
Mine:  Emery Mine Permit Number:  015/015 
Title:  Revegetation regrading and soil samples             03/15 
 
Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit 
application.  Individually list all maps and drawings that are added, replaced, or removed from the plan.  Include changes to the table 
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and 
Reclamation Plan.  Include page, section and drawing number as part of the description. 
 

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 
 Add  Replace  Remove Capter III Appendix III-1, 2014 soils data per regvegatation study and regrading 
 Add  Replace  Remove            
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       

 
Any other specific or special instruction required for insertion of this proposal into the 
Mining and Reclamation Plan. 
 
      

Received by Oil, Gas & Mining 

Form DOGM - C2 (Revised March 12, 2002)  



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Jamey Sage III
Stantec- Sandy, UT
8160 South Highland Dr, Suite A4
Sandy, UT 84093-7402

Report Summary

Wednesday March 04, 2015

Report Number: L750756

Samples Received: 02/27/15

Client Project: 203703005

Description: Consol Soil Sampling

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

Jarred Willis , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364, EPA - TN002

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-01        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-1-12                                                                              

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 12:35                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    9.6          0.10        su     9045D           02/28/15   1        

Sodium Adsorption Ratio               11.                             Calc.           03/03/15   1        

Specific Conductance                  3900                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-01 (PH) - 9.6@21.1c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-02        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-1-6                                                                               

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 12:40                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    9.2          0.10        su     9045D           02/28/15   1        

Sodium Adsorption Ratio               17.                             Calc.           03/03/15   1        

Specific Conductance                  4500                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-02 (PH) - 9.2@20.2c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-03        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-2-12                                                                              

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 13:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    9.5          0.10        su     9045D           02/28/15   1        

Sodium Adsorption Ratio               9.0                             Calc.           03/03/15   1        

Specific Conductance                  4200                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-03 (PH) - 9.5@19.6c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-04        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-2-6                                                                               

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 13:05                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    8.9          0.10        su     9045D           02/28/15   1        

Sodium Adsorption Ratio               10.                             Calc.           03/03/15   1        

Specific Conductance                  2900                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-04 (PH) - 8.9@19.5c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-05        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-3-12                                                                              

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 13:55                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    7.4          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               12.                             Calc.           03/03/15   1        

Specific Conductance                  3500                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-05 (PH) - 7.4@22.8c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-06        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-3-6                                                                               

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 14:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    7.8          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               11.                             Calc.           03/03/15   1        

Specific Conductance                  3700                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-06 (PH) - 7.8@22.3c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-07        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-4-12                                                                              

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 13:35                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    7.9          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               11.                             Calc.           03/03/15   1        

Specific Conductance                  2500                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-07 (PH) - 7.9@21.9c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-08        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-4-6                                                                               

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 13:40                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    7.9          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               8.0                             Calc.           03/03/15   1        

Specific Conductance                  2300                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-08 (PH) - 7.9@21.9c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-09        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-5-12                                                                              

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 14:35                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    8.1          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               29.                             Calc.           03/03/15   1        

Specific Conductance                  8400                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-09 (PH) - 8.1@21.7c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-10        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-5-6                                                                               

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 14:40                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    8.3          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               31.                             Calc.           03/03/15   1        

Specific Conductance                  8200                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-10 (PH) - 8.3@21.7c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-11        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-6-12                                                                              

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 14:25                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    8.4          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               30.                             Calc.           03/03/15   1        

Specific Conductance                  8600                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-11 (PH) - 8.4@22.0c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-12        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-6-6                                                                               

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 14:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    8.3          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               30.                             Calc.           03/03/15   1        

Specific Conductance                  7600                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-12 (PH) - 8.3@21.7c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jamey Sage III                                                        March 04, 2015                     
Stantec- Sandy, UT                                                                                       
8160 South Highland Dr, Suite A4                                                                         
Sandy, UT 84093-7402                                                                                     

ESC Sample # :   L750756-13        
Date Received   :   February  27, 2015                                                                   
Description     :   Consol Soil Sampling                                                                 

Site ID  :                         
Sample ID       :   SS-7-12                                                                              

Project # :   203703005            
Collected By    :   J, Sage                                                                              
Collection Date :   02/25/15 12:10                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

pH                                    8.3          0.10        su     9045D           03/01/15   1        

Sodium Adsorption Ratio               10.                             Calc.           03/03/15   1        

Specific Conductance                  3200                  umhos/cm  9050AMod        03/04/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 03/04/15 15:54 Printed: 03/04/15 16:27                                                         
L750756-13 (PH) - 8.3@21.6c                                                                              
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Stantec- Sandy, UT                      
Jamey Sage III                                  
8160 South Highland Dr, Suite A4                    Quality Assurance Report

Level II
Sandy, UT 84093-7402                                                                                        March 04, 2015

L750756

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Specific Conductance                    1.82            umhos/cm                                       WG773299 03/04/15 14:03 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

pH                                      su       6.20         6.20         0.0          1               L750532-01    WG772872 
pH                                      su       8.90         8.90         0.224        1               L750756-04    WG772872 

pH                                      su       7.30         7.40         0.950        1               L750756-05    WG772998 
pH                                      su       7.90         7.90         0.127        1               L750846-09    WG772998 

Specific Conductance                    umhos/cm 3900         3900         0.514        20              L750756-01    WG773299 
Specific Conductance                    umhos/cm 7600         7600         0.132        20              L750756-12    WG773299 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

pH                                      su          5.9              5.86             99.3             98.3-101.7     WG772872 

pH                                      su          5.9              5.93             101.             98.3-101.7     WG772998 

Specific Conductance                    umhos/cm    759              776.             102.             85-115         WG773299 

Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

pH                                      su     5.86       5.86       99.0           98.3-101.7   0.0         20       WG772872 

pH                                      su     5.94       5.93       101.           98.3-101.7   0.168       20       WG772998 

Specific Conductance                    umhos/ 776.       776.       102.           85-115       0.0         20       WG773299 

Batch number /Run number / Sample number cross reference

WG772872: R3022430: L750756-01 02 03 04
WG772998: R3022434: L750756-05 06 07 08 09 10 11 12 13
WG772877: R3022748: L750756-01 02 03 04 05 06 07 08 09 10 11 12 13
WG773299: R3022929: L750756-01 02 03 04 05 06 07 08 09 10 11 12 13

* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.

For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Stantec- Sandy, UT                      
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The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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1.0 SCOPE AND APPLICATION 
 

1.1 The saturated soil paste is a particular mixture of soil and water.  Upon preparation of a 
saturated paste, an aqueous extract is obtained which is used in a series of chemical 
analyses, e.g., electrical conductivity and concentrations of the major solutes. 

 
1.2 The commonly determined soluble cations are Ca2+, Mg2+, K+, and Na. Determination of 

soluble cations is used to obtain the relations between total cation concentration and 
other properties of saline solutions, such as electrical conductivity and osmotic pressure. 
The relative concentrations of the various cations in the soil-water extracts also provide 
information on the composition of the exchangeable cations in the soil. 

   
2.0 METHOD SUMMARY AND DEFINITIONS 
 

2.1 A saturated paste is prepared by adding water to a soil sample while stirring the mixture 
until the soil paste meets the saturation criteria (i.e. the soil paste glistens as it reflects 
light; flows slightly when the container is tipped; and slides freely and cleanly from a 
spatula except for those soils with high clay content). The mixture is covered and allowed 
to stand overnight. The saturation criteria are then re-checked. If the mixture fails to meet 
these criteria, more water or soil is added until criteria are met.  
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2.2 The analysis described in this method involves multi-elemental determinations by ICP-
AES using sequential or simultaneous instruments. The instrument measures 
characteristic atomic-line emission spectra by optical spectrometry. Samples are 
aspirated into the nebulizer and the resulting aerosol is transported to the plasma torch. 
The emission spectra are dispersed by a grating spectrometer separating the light 
emitted into the distinct wavelengths generated by each element in the sample. A 
photosensitive device monitors the intensities of each wavelength line in the spectra. The 
intensity of light on the photosensitive device produces a signal that is measured and 
processed by a computer system.  

 
2.3 This procedure includes a formula for calculating the Exchangeable Sodium Percentage 

(ESP) from the Sodium Adsorption Ratio (SAR). 
 
2.4 Cations – Atom or group of atoms carrying a positive electric charge, indicated by a 

superscript plus sign after the chemical symbol. 
 
2.5 Sodium Adsorption Ratio (SAR) – The tendency for sodium cations to be adsorbed at 

cation exchange sites in soil at the expense of other cations   The SAR is calculated as 
the ratio of sodium to calcium and magnesium in a soil. 

 
2.6 Exchangeable Sodium Percentage (ESP) – The degree to which the soil exchange 

complex is saturated with sodium. It can be calculated from the SAR. 
 
3.0 HEALTH AND SAFETY 
 

3.1 No significant hazards are associated with the performance of this procedure; however 
soil samples analyzed using this procedure may contain hazardous components not 
identified by this preparation and the resulting analytical methods.  Follow standard 
laboratory safety practices.  The analyst should use safety glasses, gloves, and a 
laboratory coat to minimize the possibility of trans-dermal adsorption of these 
compounds. 

  
4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE 
 

4.1  All samples must have been collected using a sampling plan that addresses the 
considerations of this method. 

 
4.2  All sample containers must be pre-washed with detergents, acids, and water. Plastic and 

glass containers are both suitable for sampling, preparation and storage of field samples. 
 
4.3  Solid samples require no preservation prior to analysis other than storage at 4 ± 2°C. 

Solid samples can be held up to six months prior to analysis. 
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5.0 INTERFERENCES 
  

5.1 Special precautions must be taken for peat and muck soils and for very fine or very 
coarse textured soils. Dry peat and muck soils, especially if coarse textured or woody, 
require an overnight wetting to obtain a definite endpoint for the saturated paste. After the 
first wetting, pastes of these soils usually stiffen and lose their glisten. However, upon 
adding water and re-mixing, the paste usually retains the saturated paste characteristics. 
With finely textured soils, enough water should be added immediately, with a minimum of 
mixing, bring the sample nearly to saturation. Care also should be taken not to over-wet 
coarse-textured soils. The presence of free water on the surface of the paste after 
standing is an indication of over-saturation in coarsely textured soils.  

 
5.2 When analyzing samples on the ICP, caution must be taken to minimize interferences.  

Spectral interferences are caused by background emission from continuous or 
recombination phenomena, stray light from the line emission of high concentration 
elements, overlap of a spectral line from another element, or unresolved overlap of 
molecular band spectra.  Due to the many possible wavelengths of light generated by 
each element and possible overlapping of high intensity peaks, a background correction 
technique is required for trace element determination. Background intensities must be 
measured adjacent to the analyte spectra lines during analysis. The position selected for 
background intensity measurement can be selected on either or both sides of the analytic 
line and must be determined by the complexity of the spectrum adjacent to the analyte 
line. The position used for background correction should be as free from spectral 
interference and should reflect the same change in background intensity as occurs at the 
analyte wavelength.  

 
5.2.1 Background correction is not required in cases of line broadening where the 

background correction measurement would actually degrade the analytical result.  
 
5.2.2 The possibility of additional interferences should also be recognized and 

appropriate corrections made. 
 

6.0 EQUIPMENT AND SUPPLIES 
 

6.1  Borosilicate beakers - 250mL 
 
6.2  Spatulas, wooden 
 
6.3  Electronic balance, ±1mg sensitivity 
 
6.4 Filtering apparatus 
 
6.5 Filter paper 
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7.0 REAGENTS AND STANDARDS 
 

7.1 Nanopure water, ASTM Type 2 grade of reagent water 
 

8.0 PROCEDURE 
   

8.1  Place a 250g of soil sample in the 250mL beaker.  If 250g is not supplied by the client, 
record the actual weight. 

 
8.2  Add sufficient Nanopure water to bring the sample nearly to saturation. To reduce soil 

puddling and to obtain a more definite endpoint of the saturation criteria, mix the paste 
with a minimum of stirring.  

 
8.3  Occasionally tap the container on the workbench to consolidate the soil:water mixture. At 

saturation, the soil paste glistens as it reflects light; flows slightly when the container is 
tipped; and slides freely and cleanly off the spatula except for those soils with high clay 
content. 

 
8.4  Cover the container and allow the sample to stand overnight. 
 
8.5  Re-check saturation criteria, i.e., ordinarily, free water should not collect on the soil surface.  

The paste should not stiffen markedly and should not lose its glisten upon standing. 
 
8.6  If the paste does not meet the saturation criteria, re-mix the paste with more Nanopure 

water or dry soil.  Allow the paste to stand for at least 4 hours and recheck the saturation 
criteria. 

 
8.7 Filter the paste using a vacuum-assisted filtering apparatus.  Save the filtrate to be 

analyzed by ICP. 
 
8.8 Determine Na+, Ca2+, and Mg2+ concentrations by ICP-AES (see ESC SOP No. 340386). 
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9.0 DATA ANALYSIS AND CALCULATIONS 
 
9.1  Sodium Adsorption Ratio (SAR):  Compute the sodium adsorption ratio (SAR) by dividing 

the molar concentration of the monovalent cation Na+ by the square root of the molar 
concentration of the divalent cations Ca2+ and Mg2+.  The SAR is calculated as follows: 

 
[ ]

[ ] [ ]
2

MgCa

NaSAR
22 ++

+

+
=  

 
where:  SAR = Sodium Adsorption Ratio 

Na+ = Water soluble Na+ (ppm). 
Ca2+ = Water soluble Ca2+ (ppm). 
Mg2+ = water soluble Mg2+ (ppm). 

 
             9.2       Exchangeable Sodium Percentage (ESP):  Calculate the ESP from the SAR determined  
                         in 9.1 as follows: 
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10.0 QUALITY CONTROL AND METHOD PERFORMANCE 

 
10.1 Achieve proper soil consistency in preparation and verify soil consistency the following 

day. 
 
11.0 DATA VALIDATION AND CORRECTIVE ACTION 

 
11.1 All data must undergo a second analyst review. 
 
11.2 Re-check all calculations. 
 
11.3 See SOP#030201, Data Handling and Reporting and SOP #030208, Corrective Action. 

 
12.0 POLLUTION PREVENTION AND WASTE MANAGEMENT 

 
12.1   The EPA requires that laboratory waste management practice to be conducted 

consistent with all applicable federal and state laws and regulations.  Excess reagents, 
samples and method process wastes must be characterized and disposed of in an 
acceptable manner.  See ESC Waste Management Plan.    

 
12.2  See SOP #030302, Pollution Prevention. 
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13.0 METHOD MODIFICATIONS/CLARIFICATIONS 
 

13.1 The published method is written for analysis by Atomic Absorption Spectroscopy; 
however ESC utilizes only Inductively Coupled Plasma-Atomic Emission (ICP) 
Spectrometric for analysis.  ICP technology can be demonstrated to be effective in the 
analysis of extracts produced using this preparation method. 

 
13.2 The procedure for calculation of ESP as noted in reference #2 is performed by following 

the empirical relationship based on the SAR and ESP results. 
 
14.0 REFERENCES 

 
14.1   United States Department of Agriculture, Soil Survey Laboratory Methods Manual, Soil 

Survey Investigations Report, No. 42 Version 4.0 November 2004. 
 
14.2 Treatment of Salt Affected Soil in the Oil Field, Remediation and Applied Technology 
 



ENVIRONMENTAL SCIENCE CORP.  Number:  340392   
STANDARD OPERATING PROCEDURES Analysis:  SAR/ESP   
  Date/rev:  8/1/12 R4   
  Page 7 of 7 
 
H:\QAQC\SOPS\METALS\340392_SAR_080112.DOC  

(see Revision History at the end of this document for more information)  
___________________________________________________________________________________ 

TITLE:  SATURATED PASTE, SODIUM ADSORPTION RATIO, AND EXCHANGEABLE SODIUM 
PERCENTAGE (ESP) (US DEPARTMENT OF AGRICULTURE SOIL SURVEY METHOD 4F3)   

___________________________________________________________________________________ 

 
 
 
 

Unless bar coded, any printed copies of this document are considered uncontrolled and for reference only.  It is the 
responsibility of the staff members to ensure that they are using the correct revision of this document by checking 
the document revision level with that held on the ESC web site. 

Attachment I:  Revision History 
  
 
Current Version: 
 

Version Date Description of Revisions 

4 8/1/12 
Technical and Quality Review and update.  Added sections 
2.6, 9.2, 13.2, and 14.2; Revised title and sections 2.3 and 

2.5. 
   
   
   

 
 
Superseded Versions: 
 
This document supersedes the following: 
 

Version Date Description of Revisions 
0 11/22/05 Origination 
1 9/21/07 Technical and Quality Review and update. 

2 9/18/09 Technical and Quality Review and update.  Added section 
2.3; Revised section 12.1. 

3 11/23/10 Technical and Quality Review and update.  Revised section 
12.1. 

 1/4/12 Reviewed with no changes per E. Reed/Dixie Marlin 
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