
 

  

 
Metals 

Case Narrative 
 

Colorado Oil & Gas Conservation Commission 
TBAL 

Work Order Number:  1312158 
 
1. This report consists of 1 water sample. 
 
2. The sample was received cool and intact by ALS on 12/13/13.   
 
3. The sample was to be analyzed for dissolved metals.  The sample was filtered through a 

0.45 micron filter and preserved with nitric acid to a pH less than 2 prior to analysis.   
  
4. The sample was prepared and analyzed based on Methods for the Determination of Metals 

in Environmental Samples – Supplement 1 procedures. 
 
 Prior to analysis by Trace ICP, an ionization buffer was added to the sample to improve the 

sodium and potassium quantitation. 
 
 For analysis by Trace ICP and ICP-MS, the sample was digested following method 200.2 

and the current revision of SOP 806.   
  
5. Analysis by Trace ICP followed method 200.7 and the current revision of SOP 807. 
 

Analysis by ICP-MS followed method 200.8 and the current revision of SOP 827. 
  

6. All standards and solutions are NIST traceable and were used within their recommended 
shelf life. 

 
7. The sample was prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
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 A filter (method) blank and laboratory control sample were filtered, preserved, and 
digested at the same time as the sample.   

 The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analytes. 

 All laboratory control sample criteria were met. 

 All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

 All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes.  

 The interference check samples associated with Method 200.7 were within acceptance 
criteria. 

 The interference check samples associated with Method 200.8 were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Per method requirements, matrix QC was performed for each analysis.  Since a sample 

from this order number was not the selected quality control (QC) sample, matrix specific QC 
results are not included in this report. 

  
10. The sample required a dilution to bring sodium into the analytical range of the Trace ICP. 
 
 It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
 
11. Sodium Adsorption Ration (SAR) was determined by calculation based on a reference from 

the client.  Calcium, magnesium, and sodium concentrations were determined by ICP, 
Method 200.7. 

 
 SAR  = Na/(((Ca+Mg)/2)1/2) 
 
 The analyte results are the me/L concentrations based on conversions from their mg/L 

concentrations.  Please note that the SAR value is unitless. 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 
 
• Result qualifier -- A “B” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “B” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 

 
S   - SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit.
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Chain of Custody 

5 of 207



OrderNum: 1312158
Client Name: Colorado Oil & Gas Conservation Commission

Client Project Name: TBAL
Client Project Number:

Client PO Number: PHA 14-22

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1312158-1285485 Molokai 13-36 WATER 12-Dec-13 10:03

Page 1 of 1 Thursday, December 26, 2013Date Printed:
LIMS Version:  6.682

ALS Environmental -- FC
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Sample Results  
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7  Revision 4.4  

Dissolved Metals by 200.7

Field ID: 285485 Molokai 13-36

Date Analyzed: 18-Dec-13

Date Collected: 12-Dec-13

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 17-Dec-13

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP131217-5
% Moisture: N/A ml

mlRun ID: IT131218-2A2
QCBatchID: IP131217-5-1

Sample Results

Result Units: MG/L

File Name: 131218A.

Lab ID: 1312158-1

Clean DF: 1
Prep Method: EPA200.2 Rev 2.2

ALS Environmental -- FC

Analyst: Steve Workman

CASNO Target Analyte Result RptLimit/
LOQ

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

MDL/ 
LOD/DL

7440-41-7 0.0021BERYLLIUM U0.00030.0003

7440-42-8 0.11BORON 0.030.33

7440-70-2 11CALCIUM 0.062.9

7440-47-3 0.011CHROMIUM U0.00150.0015

7439-89-6 0.11IRON 0.0062.5

7439-93-2 0.011LITHIUM 0.0030.041

7439-95-4 11MAGNESIUM B0.060.34

7440-02-0 0.021NICKEL B0.0060.006

7440-09-7 11POTASSIUM 0.22.4

7440-21-3 0.051SILICON 0.0159.5

7440-23-5 55SODIUM 0.45400

0.855SODIUM ADSORPTION RATIO 0.3159

7440-62-2 0.011VANADIUM U0.00150.0015

Page 1 of 1Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8  Revision 5.4  

Dissolved Metals by 200.8

Field ID: 285485 Molokai 13-36

Date Analyzed: 18-Dec-13

Date Collected: 12-Dec-13

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 17-Dec-13

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP131217-5
% Moisture: N/A ml

mlRun ID: IM131218-10A4
QCBatchID: IP131217-5-2

Sample Results

Result Units: MG/L

File Name: 010SMPL_

Lab ID: 1312158-1

Clean DF: 1
Prep Method: EPA200.2 Rev 2.2

ALS Environmental -- FC

Analyst: Ross Miller

CASNO Target Analyte Result RptLimit/
LOQ

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

MDL/ 
LOD/DL

7429-90-5 0.0510ALUMINUM B0.0150.024

7440-36-0 0.000310ANTIMONY B0.00010.00021

7440-38-2 0.00210ARSENIC B0.00060.00076

7440-39-3 0.00110BARIUM 0.00030.16

7440-43-9 0.000310CADMIUM U0.000120.00012

7440-48-4 0.00110COBALT B0.00030.00042

7440-50-8 0.0110COPPER U0.0030.003

7439-92-1 0.000510LEAD U0.000150.00015

7439-96-5 0.00210MANGANESE 0.00060.042

7439-98-7 0.00110MOLYBDENUM 0.00050.0016

7782-49-2 0.00110SELENIUM U0.00050.0005

7440-22-4 0.000110SILVER U0.000030.00003

7440-23-5 110SODIUM 0.3400

7440-24-6 0.00110STRONTIUM 0.00030.51

7440-28-0 0.000210THALLIUM U0.000060.00006

7440-29-1 0.000210THORIUM B0.000060.00015

7440-61-1 0.000110URANIUM U0.000030.00003

7440-66-6 0.0210ZINC B0.0060.0092

Page 1 of 1Thursday, December 26, 2013Date Printed:

Data Package ID: im1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7  Revision 4.4  

Metals by 200.7

Date Analyzed: 18-Dec-13

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Dec-13

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP131217-5
% Moisture: N/A

ml
ml

Run ID: IT131218-2A2
QCBatchID: IP131217-5-1

Method Blank

Lab ID: FP131217-5MB

MG/LResult Units:

File Name: 131218A.

Clean DF: 1

ALS Environmental -- FC

CASNO Target Analyte Result RptLimit/ 
LOQ

Result 
Qualifier

EPA 
Qualifier

DF MDL

7440-41-7 BERYLLIUM 0.002 U1 0.00030.0003

7440-42-8 BORON 0.1 U1 0.030.03

7440-70-2 CALCIUM 1 U1 0.060.06

7440-47-3 CHROMIUM 0.01 U1 0.00150.0015

7439-89-6 IRON 0.1 U1 0.0060.006

7439-93-2 LITHIUM 0.01 U1 0.0030.003

7439-95-4 MAGNESIUM 1 U1 0.060.06

7440-02-0 NICKEL 0.02 U1 0.0060.006

7440-09-7 POTASSIUM 1 U1 0.20.2

7440-21-3 SILICON 0.05 U1 0.0150.015

7440-23-5 SODIUM 1 U1 0.090.09

7440-62-2 VANADIUM 0.01 U1 0.00150.0015

Page 1 of 1Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7  Revision 4.4  

Metals by 200.7

Laboratory Control Sample
ALS Environmental -- FC

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/18/2013

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/17/2013

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP131217-5
% Moisture: N/A

ml
ml

Run ID: IT131218-2A2
QCBatchID: IP131217-5-1

Lab ID: FP131217-5LCS

MG/LResult Units:
Clean DF: 1

File Name: 131218A.Prep Method: EPA200.22.2

BERYLLIUM 0.05 0.0020.0486 97 85 - 115%7440-41-7

BORON 1 0.11.02 102 85 - 115%7440-42-8

CALCIUM 40 140.1 100 85 - 115%7440-70-2

CHROMIUM 0.2 0.010.201 100 85 - 115%7440-47-3

IRON 1 0.10.936 94 85 - 115%7439-89-6

LITHIUM 0.5 0.010.509 102 85 - 115%7439-93-2

MAGNESIUM 40 140.2 101 85 - 115%7439-95-4

NICKEL 0.5 0.020.504 101 85 - 115%7440-02-0

POTASSIUM 40 142.6 107 85 - 115%7440-09-7

SILICON 1 0.051.1 110 85 - 115%7440-21-3

SODIUM 40 140.6 102 85 - 115%7440-23-5

VANADIUM 0.5 0.010.535 107 85 - 115%7440-62-2

Page 1 of 1Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Prep Batch ID:  IP131217-5

Start Date: 12/17/13

Start Time: 12:48

End Date: 12/17/13

End Time: 18:00

Prep Analyst: Nathan A. Quatier

Comments:

Concentration Method: NONE

Validated By: NAQ

Date Validated: 12/17/13

Time Validated: 15:21

Batch Created By: NAQ

Date Created: 12/17/13

Time Created: 12:56Initial Volume Units: ml

Final Volume Units: ml

Extract Method: EPA200.22.2

QC Batch ID: IP131217-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1312134XXXXXXFP131217-5

LCS WATER NONE 1XXXXXX 50 50 1312134XXXXXXFP131217-5

MS WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

MSD WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

DUP WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

SMP WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

SMP WATER NONE 112/12/2013 50 50 1312158285485 Molokai 13-361312158-1

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Thursday, December 26, 2013Date Printed:
LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:30

File Name: 131218A.

ALS Environmental -- FC

BERYLLIUM 0.25 0.002 101 95 - 105%7440-41-7 0.252

BORON 0.5 0.1 98 95 - 105%7440-42-8 0.491

CALCIUM 25 1 101 95 - 105%7440-70-2 25.2

CHROMIUM 0.5 0.01 102 95 - 105%7440-47-3 0.511

IRON 10 0.1 99 95 - 105%7439-89-6 9.94

LITHIUM 0.25 0.01 100 95 - 105%7439-93-2 0.249

MAGNESIUM 25 1 100 95 - 105%7439-95-4 24.9

NICKEL 0.5 0.02 99 95 - 105%7440-02-0 0.493

POTASSIUM 25 1 97 95 - 105%7440-09-7 24.2

SILICON 2.5 0.05 101 95 - 105%7440-21-3 2.52

SODIUM 25 1 97 95 - 105%7440-23-5 24.2

VANADIUM 0.25 0.01 101 95 - 105%7440-62-2 0.253

Page 1 of 7Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:40

File Name: 131218A.

ALS Environmental -- FC

BERYLLIUM 0.5 0.002 98 90 - 110%7440-41-7 0.492

BORON 1 0.1 99 90 - 110%7440-42-8 0.986

CALCIUM 50 1 101 90 - 110%7440-70-2 50.3

CHROMIUM 1 0.01 100 90 - 110%7440-47-3 1.00

IRON 20 0.1 101 90 - 110%7439-89-6 20.1

LITHIUM 0.5 0.01 109 90 - 110%7439-93-2 0.546

MAGNESIUM 50 1 99 90 - 110%7439-95-4 49.6

NICKEL 1 0.02 98 90 - 110%7440-02-0 0.982

POTASSIUM 50 1 103 90 - 110%7440-09-7 51.5

SILICON 5 0.05 99 90 - 110%7440-21-3 4.95

SODIUM 50 1 106 90 - 110%7440-23-5 52.8

VANADIUM 0.5 0.01 100 90 - 110%7440-62-2 0.498

Page 2 of 7Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:59

File Name: 131218A.

ALS Environmental -- FC

BERYLLIUM 0.5 0.002 96 90 - 110%7440-41-7 0.481

BORON 1 0.1 98 90 - 110%7440-42-8 0.978

CALCIUM 50 1 99 90 - 110%7440-70-2 49.5

CHROMIUM 1 0.01 99 90 - 110%7440-47-3 0.985

IRON 20 0.1 99 90 - 110%7439-89-6 19.7

LITHIUM 0.5 0.01 108 90 - 110%7439-93-2 0.539

MAGNESIUM 50 1 98 90 - 110%7439-95-4 48.8

NICKEL 1 0.02 98 90 - 110%7440-02-0 0.975

POTASSIUM 50 1 102 90 - 110%7440-09-7 50.8

SILICON 5 0.05 97 90 - 110%7440-21-3 4.87

SODIUM 50 1 99 90 - 110%7440-23-5 49.6

VANADIUM 0.5 0.01 98 90 - 110%7440-62-2 0.491

Page 3 of 7Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:42

File Name: 131218A.

ALS Environmental -- FC

BERYLLIUM 0.5 0.002 96 90 - 110%7440-41-7 0.479

BORON 1 0.1 98 90 - 110%7440-42-8 0.980

CALCIUM 50 1 99 90 - 110%7440-70-2 49.3

CHROMIUM 1 0.01 98 90 - 110%7440-47-3 0.980

IRON 20 0.1 98 90 - 110%7439-89-6 19.7

LITHIUM 0.5 0.01 102 90 - 110%7439-93-2 0.511

MAGNESIUM 50 1 98 90 - 110%7439-95-4 48.9

NICKEL 1 0.02 99 90 - 110%7440-02-0 0.989

POTASSIUM 50 1 102 90 - 110%7440-09-7 50.9

SILICON 5 0.05 97 90 - 110%7440-21-3 4.86

SODIUM 50 1 103 90 - 110%7440-23-5 51.4

VANADIUM 0.5 0.01 98 90 - 110%7440-62-2 0.491

Page 4 of 7Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:15

File Name: 131218A.

ALS Environmental -- FC

BERYLLIUM 0.5 0.002 95 90 - 110%7440-41-7 0.474

BORON 1 0.1 98 90 - 110%7440-42-8 0.978

CALCIUM 50 1 100 90 - 110%7440-70-2 49.8

CHROMIUM 1 0.01 98 90 - 110%7440-47-3 0.980

IRON 20 0.1 98 90 - 110%7439-89-6 19.6

LITHIUM 0.5 0.01 101 90 - 110%7439-93-2 0.503

MAGNESIUM 50 1 97 90 - 110%7439-95-4 48.4

NICKEL 1 0.02 101 90 - 110%7440-02-0 1.01

POTASSIUM 50 1 101 90 - 110%7440-09-7 50.3

SILICON 5 0.05 95 90 - 110%7440-21-3 4.77

SODIUM 50 1 104 90 - 110%7440-23-5 51.9

VANADIUM 0.5 0.01 98 90 - 110%7440-62-2 0.490

Page 5 of 7Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:35

File Name: 131218A.

ALS Environmental -- FC

BERYLLIUM 0.5 0.002 96 90 - 110%7440-41-7 0.482

BORON 1 0.1 99 90 - 110%7440-42-8 0.992

CALCIUM 50 1 102 90 - 110%7440-70-2 51.0

CHROMIUM 1 0.01 100 90 - 110%7440-47-3 0.999

IRON 20 0.1 100 90 - 110%7439-89-6 20.0

LITHIUM 0.5 0.01 102 90 - 110%7439-93-2 0.512

MAGNESIUM 50 1 98 90 - 110%7439-95-4 49.1

NICKEL 1 0.02 103 90 - 110%7440-02-0 1.03

POTASSIUM 50 1 102 90 - 110%7440-09-7 51.1

SILICON 5 0.05 97 90 - 110%7440-21-3 4.83

SODIUM 50 1 96 90 - 110%7440-23-5 48.0

VANADIUM 0.5 0.01 99 90 - 110%7440-62-2 0.497

Page 6 of 7Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:38

File Name: 131218A.

ALS Environmental -- FC

BERYLLIUM 0.5 0.002 94 90 - 110%7440-41-7 0.469

BORON 1 0.1 99 90 - 110%7440-42-8 0.987

CALCIUM 50 1 100 90 - 110%7440-70-2 49.9

CHROMIUM 1 0.01 98 90 - 110%7440-47-3 0.976

IRON 20 0.1 98 90 - 110%7439-89-6 19.5

LITHIUM 0.5 0.01 101 90 - 110%7439-93-2 0.507

MAGNESIUM 50 1 97 90 - 110%7439-95-4 48.5

NICKEL 1 0.02 103 90 - 110%7440-02-0 1.03

POTASSIUM 50 1 102 90 - 110%7440-09-7 50.8

SILICON 5 0.05 95 90 - 110%7440-21-3 4.73

SODIUM 50 1 105 90 - 110%7440-23-5 52.4

VANADIUM 0.5 0.01 98 90 - 110%7440-62-2 0.488

Page 7 of 7Thursday, December 26, 2013Date Printed:

Data Package ID: it1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:33:00 PM
Result Units: MG/L

ALS Environmental -- FC

UBERYLLIUM 0.0027440-41-7 0.000176

BBORON 0.17440-42-8 -0.00468

BCALCIUM 17440-70-2 -0.0358

UCHROMIUM 0.017440-47-3 0.00051

UIRON 0.17439-89-6 0.00494

BLITHIUM 0.017439-93-2 0.00296

BMAGNESIUM 17439-95-4 0.0456

UNICKEL 0.027440-02-0 0.000932

UPOTASSIUM 17440-09-7 0.109

BSILICON 0.057440-21-3 -0.0139

BSODIUM 17440-23-5 0.0475

UVANADIUM 0.017440-62-2 0.000532
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:41:00 PM
Result Units: MG/L

ALS Environmental -- FC

BBERYLLIUM 0.0027440-41-7 0.000467

BBORON 0.17440-42-8 -0.00446

BCALCIUM 17440-70-2 -0.0244

UCHROMIUM 0.017440-47-3 0.00051

BIRON 0.17439-89-6 0.00968

BLITHIUM 0.017439-93-2 0.00295

BMAGNESIUM 17439-95-4 0.0568

UNICKEL 0.027440-02-0 0.000932

UPOTASSIUM 17440-09-7 0.109

BSILICON 0.057440-21-3 -0.00926

BSODIUM 17440-23-5 0.0597

UVANADIUM 0.017440-62-2 0.000532
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:00:00 PM
Result Units: MG/L

ALS Environmental -- FC

BBERYLLIUM 0.0027440-41-7 0.000383

BBORON 0.17440-42-8 -0.00355

BCALCIUM 17440-70-2 -0.031

UCHROMIUM 0.017440-47-3 0.00051

BIRON 0.17439-89-6 0.0064

BLITHIUM 0.017439-93-2 0.003

BMAGNESIUM 17439-95-4 0.0487

UNICKEL 0.027440-02-0 0.000932

UPOTASSIUM 17440-09-7 0.109

BSILICON 0.057440-21-3 -0.0152

BSODIUM 17440-23-5 0.0873

UVANADIUM 0.017440-62-2 0.000532
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:43:00 PM
Result Units: MG/L

ALS Environmental -- FC

BBERYLLIUM 0.0027440-41-7 0.00026

BBORON 0.17440-42-8 -0.00575

BCALCIUM 17440-70-2 -0.0276

UCHROMIUM 0.017440-47-3 0.00051

BIRON 0.17439-89-6 0.00694

BLITHIUM 0.017439-93-2 0.00305

BMAGNESIUM 17439-95-4 0.0519

BNICKEL 0.027440-02-0 -0.00108

UPOTASSIUM 17440-09-7 0.109

BSILICON 0.057440-21-3 -0.0129

BSODIUM 17440-23-5 0.0812

UVANADIUM 0.017440-62-2 0.000532
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:16:00 PM
Result Units: MG/L

ALS Environmental -- FC

BBERYLLIUM 0.0027440-41-7 0.000633

BBORON 0.17440-42-8 -0.00484

BCALCIUM 17440-70-2 -0.0272

UCHROMIUM 0.017440-47-3 0.00051

BIRON 0.17439-89-6 0.00778

BLITHIUM 0.017439-93-2 0.00302

BMAGNESIUM 17439-95-4 0.0556

UNICKEL 0.027440-02-0 0.000932

UPOTASSIUM 17440-09-7 0.109

BSILICON 0.057440-21-3 -0.0232

BSODIUM 17440-23-5 0.0796

BVANADIUM 0.017440-62-2 -0.000552
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:37:00 PM
Result Units: MG/L

ALS Environmental -- FC

BBERYLLIUM 0.0027440-41-7 0.00076

BBORON 0.17440-42-8 -0.00452

BCALCIUM 17440-70-2 -0.025

UCHROMIUM 0.017440-47-3 0.00051

BIRON 0.17439-89-6 0.00778

BLITHIUM 0.017439-93-2 0.00321

BMAGNESIUM 17439-95-4 0.0542

UNICKEL 0.027440-02-0 0.000932

UPOTASSIUM 17440-09-7 0.109

BSILICON 0.057440-21-3 -0.0195

BSODIUM 17440-23-5 0.15

UVANADIUM 0.017440-62-2 0.000532
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:39:00 PM
Result Units: MG/L

ALS Environmental -- FC

BBERYLLIUM 0.0027440-41-7 0.000426

BBORON 0.17440-42-8 -0.00382

BCALCIUM 17440-70-2 -0.0156

UCHROMIUM 0.017440-47-3 0.00051

BIRON 0.17439-89-6 0.0107

BLITHIUM 0.017439-93-2 0.00291

BMAGNESIUM 17439-95-4 0.0614

UNICKEL 0.027440-02-0 0.000932

UPOTASSIUM 17440-09-7 0.109

BSILICON 0.057440-21-3 -0.0236

BSODIUM 17440-23-5 0.129

UVANADIUM 0.017440-62-2 0.000532
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

ICP Interference Check Sample

Result Units: MG/L

ALS Environmental -- FC

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

BERYLLIUM 967440-41-7 0.5 0.48100

BORON 947440-42-8 1 0.94300

CALCIUM 250 1057440-70-2 250 263 264

CHROMIUM 967440-47-3 0.5 0.48100

IRON 100 1137439-89-6 100 112 113

LITHIUM 1157439-93-2 1 1.15

MAGNESIUM 250 1067439-95-4 250 264 265

NICKEL 947440-02-0 1 0.93800

POTASSIUM7440-09-7

SILICON 957440-21-3 1 0.95

SODIUM7440-23-5

VANADIUM 977440-62-2 0.5 0.48600
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.7

Metals by 200.7

Date Analyzed: 12/18/2013
Run ID: IT131218-2A2

ICP Interference Check Sample

Result Units: MG/L

ALS Environmental -- FC

CASNO Target Analyte Spike Added % Rec.Results
ICSA2 ICSAB2 ICSA2 ICSAB2

BERYLLIUM 947440-41-7 0.5 0.47

BORON 977440-42-8 1 0.96700

CALCIUM 250 1087440-70-2 250 271 270

CHROMIUM 977440-47-3 0.5 0.484

IRON 100 1127439-89-6 100 111 112

LITHIUM 1087439-93-2 1 1.08000

MAGNESIUM 250 1057439-95-4 250 263 264

NICKEL 1017440-02-0 1 1.01

POTASSIUM7440-09-7

SILICON 917440-21-3 1 0.908

SODIUM7440-23-5

VANADIUM 987440-62-2 0.5 0.489
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Metals Linear Ranges

Active Date: 03/02/2010

Expiration Date: 05/31/2015

Instrument ID: ICPTrace2

ALS Environmental -- FC

CASNO Target Analyte Concentration
 (ppm)

ALUMINUM 5007429-90-5

ANTIMONY 27440-36-0

ARSENIC 57440-38-2

BARIUM 107440-39-3

BERYLLIUM 17440-41-7

BORON 107440-42-8

CADMIUM 57440-43-9

CALCIUM 5007440-70-2

CHROMIUM 107440-47-3

COBALT 57440-48-4

COPPER 107440-50-8

IRON 2007439-89-6

LEAD 107439-92-1

LITHIUM 57439-93-2

MAGNESIUM 5007439-95-4

MANGANESE 107439-96-5

MOLYBDENUM 107439-98-7

NICKEL 107440-02-0

POTASSIUM 2507440-09-7

SELENIUM 57782-49-2

SILICON 507440-21-3

SILVER 27440-22-4

SODIUM 1507440-23-5

STRONTIUM 107440-24-6

THALLIUM 57440-28-0

THORIUM 17440-29-1

URANIUM 507440-61-1

VANADIUM 57440-62-2

ZINC 107440-66-6
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File Name: 131218A.
AnalRunID: IT131218-2A1
CalibRefID: IT131218-2A1

Instrument ID: ICPTrace2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPTrace2 Run Log -- 12/18/2013

12/18/2013 11:50   RINSE 1

12/18/2013 12:17   MIXAHIGH 1

12/18/2013 12:19   MIXBHIGH 1

12/18/2013 12:21   MIXCHIGH 1

12/18/2013 12:30   ICV 1

12/18/2013 12:33   ICB 1

12/18/2013 12:35   CRI1 1

12/18/2013 12:36   ICSA1 1

12/18/2013 12:38   ICSAB1 1

12/18/2013 12:40   CCV1 1

12/18/2013 12:41   CCB1 1

12/18/2013 12:43   IP131217-6MB 1

12/18/2013 12:44   IP131217-6LCS 1

12/18/2013 12:46   1312153-1 1

12/18/2013 12:48   1312153-1DUP 1

12/18/2013 12:49   ZZZZZZ 1

12/18/2013 12:51   1312153-1MS 1

12/18/2013 12:52   1312153-1MSD 1

12/18/2013 12:54   1312153-2 1

12/18/2013 12:55   1312157-1 1

12/18/2013 12:57- Na   1312190-1 1

12/18/2013 12:59   CCV2 1

12/18/2013 13:00   CCB2 1

12/18/2013 13:02   FP131217-5MB 1

12/18/2013 13:04   FP131217-5LCS 1

12/18/2013 13:05- S   1312134-1 1

12/18/2013 13:07- S   1312134-1DUP 1

12/18/2013 13:10- S   1312134-1SER 5

12/18/2013 13:13- Na,S,Si,Zr   1312134-1MS 1

12/18/2013 13:14- Fe,Na,Pb,S,Se,Si,Tl,U,V,Zr   1312134-1MSD 1

285485 Molokai 13-36 12/18/2013 13:16- Na   1312158-1 1

12/18/2013 13:20   1312153-1SER 5

12/18/2013 13:40Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Li,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312190-1 10

12/18/2013 13:42   CCV3 1

12/18/2013 13:43   CCB3 1
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File Name: 131218A.
AnalRunID: IT131218-2A1
CalibRefID: IT131218-2A1

Instrument ID: ICPTrace2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPTrace2 Run Log -- 12/18/2013

12/18/2013 13:45Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Li,Mg,Mn,Mo,Ni,P,Pb,Sb,Se,Sn,Sr,Ti,Tl,U,V,Zn   1312134-1MS 5

12/18/2013 13:48Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,K,Li,Mg,Mn,Mo,Ni,P,Sb,Sn,Sr,Ti,Zn   1312134-1MSD 5

285485 Molokai 13-36 12/18/2013 13:50Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Li,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312158-1 5

12/18/2013 13:51- S   1312134-1A 1

12/18/2013 14:03   IP131218-2MB 1

12/18/2013 14:04   IP131218-2LCS 1

12/18/2013 14:06   ZZZZZZ 1

12/18/2013 14:09   1312216-1 1

12/18/2013 14:10   1312216-1DUP 1

12/18/2013 14:12   1312216-1SER 5

12/18/2013 14:15   CCV4 1

12/18/2013 14:16   CCB4 1

12/18/2013 14:19   1312216-1MS 1

12/18/2013 14:21   1312216-1MSD 1

12/18/2013 14:22   1312216-4 1

12/18/2013 14:24   IP131218-2 1

12/18/2013 14:26   EX131217-3MB 1

12/18/2013 14:27   IP131218-1LCS 1

12/18/2013 14:29- Na   1312210-1 1

12/18/2013 14:30- Na   1312210-1DUP 1

12/18/2013 14:32- Na   1312210-1SER 5

12/18/2013 14:33- Na   1312210-1MS 1

12/18/2013 14:35   CCV5 1

12/18/2013 14:37   CCB5 1

12/18/2013 14:38- Na   1312210-1MSD 1

12/18/2013 14:40   1312149-2 1

12/18/2013 15:26- Li,Na   1312232-1 100

12/18/2013 15:28- Li,Na   1312232-2 100

12/18/2013 15:29Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312232-1 1000

12/18/2013 15:31Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312232-2 1000

12/18/2013 15:33   CRI2 1

12/18/2013 15:34   ICSA2 1

12/18/2013 15:36   ICSAB2 1

12/18/2013 15:38   CCV6 1

12/18/2013 15:39   CCB6 1
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8  Revision 5.4  

Metals by 200.8

Date Analyzed: 18-Dec-13

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Dec-13

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP131217-5
% Moisture: N/A

ml
ml

Run ID: IM131218-10A4
QCBatchID: IP131217-5-2

Method Blank

Lab ID: FP131217-5MB

MG/LResult Units:

File Name: 013SMPL.

Clean DF: 1

ALS Environmental -- FC

CASNO Target Analyte Result RptLimit/ 
LOQ

Result 
Qualifier

EPA 
Qualifier

DF MDL

7429-90-5 ALUMINUM 0.05 U10 0.0150.015

7440-36-0 ANTIMONY 0.0003 U10 0.00010.0001

7440-38-2 ARSENIC 0.002 U10 0.00060.0006

7440-39-3 BARIUM 0.001 U10 0.00030.0003

7440-43-9 CADMIUM 0.0003 U10 0.000120.00012

7440-48-4 COBALT 0.001 U10 0.00030.0003

7440-50-8 COPPER 0.01 U10 0.0030.003

7439-92-1 LEAD 0.0005 U10 0.000150.00015

7439-96-5 MANGANESE 0.002 B10 0.00060.001

7439-98-7 MOLYBDENUM 0.001 U10 0.00050.0005

7782-49-2 SELENIUM 0.001 U10 0.00050.0005

7440-22-4 SILVER 0.0001 U10 0.000030.00003

7440-23-5 SODIUM 1 U10 0.30.3

7440-24-6 STRONTIUM 0.001 U10 0.00030.0003

7440-28-0 THALLIUM 0.0002 U10 0.000060.00006

7440-29-1 THORIUM 0.0002 U10 0.000060.00006

7440-61-1 URANIUM 0.0001 U10 0.000030.00003

7440-66-6 ZINC 0.02 U10 0.0060.006

Page 1 of 1Thursday, December 26, 2013Date Printed:

Data Package ID: im1312158-1

LIMS Version:  6.682

ALS Environmental -- FC

38 of 207



Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8  Revision 5.4  

Metals by 200.8

Laboratory Control Sample
ALS Environmental -- FC

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/18/2013

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/17/2013

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP131217-5
% Moisture: N/A

ml
ml

Run ID: IM131218-10A4
QCBatchID: IP131217-5-2

Lab ID: FM131217-5LCS

MG/LResult Units:
Clean DF: 1

File Name: 014SMPL.Prep Method: EPA200.22.2

ALUMINUM 5 0.054.57 91 85 - 115%7429-90-5

ANTIMONY 0.03 0.00030.0307 102 85 - 115%7440-36-0

ARSENIC 0.1 0.0020.096 96 85 - 115%7440-38-2

BARIUM 0.1 0.0010.0959 96 85 - 115%7440-39-3

CADMIUM 0.03 0.00030.031 103 85 - 115%7440-43-9

COBALT 0.1 0.0010.0981 98 85 - 115%7440-48-4

COPPER 1 0.011.02 102 85 - 115%7440-50-8

LEAD 0.05 0.00050.0526 105 85 - 115%7439-92-1

MANGANESE 0.2 0.0020.195 98 85 - 115%7439-96-5

MOLYBDENUM 0.1 0.0010.0971 97 85 - 115%7439-98-7

SELENIUM 0.1 0.0010.102 102 85 - 115%7782-49-2

SILVER 0.01 0.00010.00993 99 85 - 115%7440-22-4

SODIUM 10 110.1 101 85 - 115%7440-23-5

STRONTIUM 0.1 0.0010.1 100 85 - 115%7440-24-6

THALLIUM 0.002 0.00020.00218 109 85 - 115%7440-28-0

THORIUM 0.01 0.00020.0105 105 85 - 115%7440-29-1

URANIUM 0.01 0.00010.0102 102 85 - 115%7440-61-1

ZINC 2 0.021.98 99 85 - 115%7440-66-6
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Prep Batch ID:  IP131217-5

Start Date: 12/17/13

Start Time: 12:48

End Date: 12/17/13

End Time: 18:00

Prep Analyst: Nathan A. Quatier

Comments:

Concentration Method: NONE

Validated By: NAQ

Date Validated: 12/17/13

Time Validated: 15:21

Batch Created By: NAQ

Date Created: 12/17/13

Time Created: 12:56Initial Volume Units: ml

Final Volume Units: ml

Extract Method: EPA200.22.2

QC Batch ID: IP131217-5-2

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1312134XXXXXXFP131217-5

LCS WATER NONE 1XXXXXX 50 50 1312134XXXXXXFM131217-5

MS WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

MSD WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

DUP WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

SMP WATER NONE 1XXXXXX 50 50 1312134XXXXXX1312134-1

SMP WATER NONE 112/12/2013 50 50 1312158285485 Molokai 13-361312158-1

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:18

File Name: 008SMPL.

ALS Environmental -- FC

ALUMINUM 1 0.005 97 90 - 110%7429-90-5 0.971

ANTIMONY 0.006 0.00003 98 90 - 110%7440-36-0 0.00587

ARSENIC 0.02 0.0002 97 90 - 110%7440-38-2 0.0194

BARIUM 0.02 0.0001 98 90 - 110%7440-39-3 0.0196

CADMIUM 0.006 0.00003 100 90 - 110%7440-43-9 0.00599

COBALT 0.02 0.0001 100 90 - 110%7440-48-4 0.0200

COPPER 0.2 0.001 103 90 - 110%7440-50-8 0.206

LEAD 0.01 0.00005 100 90 - 110%7439-92-1 0.0100

MANGANESE 0.04 0.0002 100 90 - 110%7439-96-5 0.0400

MOLYBDENUM 0.02 0.0001 97 90 - 110%7439-98-7 0.0194

SELENIUM 0.02 0.0001 100 90 - 110%7782-49-2 0.0200

SILVER 0.002 0.00001 102 90 - 110%7440-22-4 0.00205

SODIUM 20 0.1 99 90 - 110%7440-23-5 19.9

STRONTIUM 0.02 0.0001 96 90 - 110%7440-24-6 0.0193

THALLIUM 0.0004 0.00002 100 90 - 110%7440-28-0 0.000399

THORIUM 0.002 0.00002 99 90 - 110%7440-29-1 0.00197

URANIUM 0.002 0.00001 98 90 - 110%7440-61-1 0.00195

ZINC 0.4 0.002 101 90 - 110%7440-66-6 0.406
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:22

File Name: 020SMPL.

ALS Environmental -- FC

ALUMINUM 0.5 0.005 94 90 - 110%7429-90-5 0.469

ANTIMONY 0.003 0.00003 99 90 - 110%7440-36-0 0.00296

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00965

BARIUM 0.01 0.0001 97 90 - 110%7440-39-3 0.00973

CADMIUM 0.003 0.00003 99 90 - 110%7440-43-9 0.00297

COBALT 0.01 0.0001 98 90 - 110%7440-48-4 0.00982

COPPER 0.1 0.001 102 90 - 110%7440-50-8 0.102

LEAD 0.005 0.00005 101 90 - 110%7439-92-1 0.00506

MANGANESE 0.02 0.0002 96 90 - 110%7439-96-5 0.0191

MOLYBDENUM 0.01 0.0001 96 90 - 110%7439-98-7 0.00956

SELENIUM 0.01 0.0001 94 90 - 110%7782-49-2 0.00937

SILVER 0.001 0.00001 103 90 - 110%7440-22-4 0.00103

SODIUM 10 0.1 99 90 - 110%7440-23-5 9.90

STRONTIUM 0.01 0.0001 95 90 - 110%7440-24-6 0.00952

THALLIUM 0.0002 0.00002 101 90 - 110%7440-28-0 0.000203

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000990

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000987

ZINC 0.2 0.002 99 90 - 110%7440-66-6 0.198
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:12

File Name: 032SMPL.

ALS Environmental -- FC

ALUMINUM 0.5 0.005 91 90 - 110%7429-90-5 0.456

ANTIMONY 0.003 0.00003 95 90 - 110%7440-36-0 0.00286

ARSENIC 0.01 0.0002 93 90 - 110%7440-38-2 0.00926

BARIUM 0.01 0.0001 96 90 - 110%7440-39-3 0.00956

CADMIUM 0.003 0.00003 97 90 - 110%7440-43-9 0.00290

COBALT 0.01 0.0001 96 90 - 110%7440-48-4 0.00958

COPPER 0.1 0.001 100 90 - 110%7440-50-8 0.100

LEAD 0.005 0.00005 100 90 - 110%7439-92-1 0.00498

MANGANESE 0.02 0.0002 94 90 - 110%7439-96-5 0.0188

MOLYBDENUM 0.01 0.0001 95 90 - 110%7439-98-7 0.00949

SELENIUM 0.01 0.0001 95 90 - 110%7782-49-2 0.00953

SILVER 0.001 0.00001 98 90 - 110%7440-22-4 0.000978

SODIUM 10 0.1 97 90 - 110%7440-23-5 9.73

STRONTIUM 0.01 0.0001 92 90 - 110%7440-24-6 0.00917

THALLIUM 0.0002 0.00002 98 90 - 110%7440-28-0 0.000197

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000995

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000939

ZINC 0.2 0.002 99 90 - 110%7440-66-6 0.198
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:55

File Name: 043SMPL.

ALS Environmental -- FC

ALUMINUM 0.5 0.005 91 90 - 110%7429-90-5 0.456

ANTIMONY 0.003 0.00003 97 90 - 110%7440-36-0 0.00290

ARSENIC 0.01 0.0002 92 90 - 110%7440-38-2 0.00921

BARIUM 0.01 0.0001 99 90 - 110%7440-39-3 0.00986

CADMIUM 0.003 0.00003 98 90 - 110%7440-43-9 0.00293

COBALT 0.01 0.0001 95 90 - 110%7440-48-4 0.00948

COPPER 0.1 0.001 100 90 - 110%7440-50-8 0.100

LEAD 0.005 0.00005 100 90 - 110%7439-92-1 0.00500

MANGANESE 0.02 0.0002 96 90 - 110%7439-96-5 0.0191

MOLYBDENUM 0.01 0.0001 94 90 - 110%7439-98-7 0.00942

SELENIUM 0.01 0.0001 98 90 - 110%7782-49-2 0.00982

SILVER 0.001 0.00001 101 90 - 110%7440-22-4 0.00101

SODIUM 10 0.1 97 90 - 110%7440-23-5 9.71

STRONTIUM 0.01 0.0001 93 90 - 110%7440-24-6 0.00930

THALLIUM 0.0002 0.00002 95 90 - 110%7440-28-0 0.000190

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.000998

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000969

ZINC 0.2 0.002 98 90 - 110%7440-66-6 0.197
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:44

File Name: 002SMPL_

ALS Environmental -- FC

ALUMINUM 0.5 0.005 91 90 - 110%7429-90-5 0.455

ANTIMONY 0.003 0.00003 93 90 - 110%7440-36-0 0.00280

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00964

BARIUM 0.01 0.0001 93 90 - 110%7440-39-3 0.00931

CADMIUM 0.003 0.00003 97 90 - 110%7440-43-9 0.00291

COBALT 0.01 0.0001 98 90 - 110%7440-48-4 0.00979

COPPER 0.1 0.001 101 90 - 110%7440-50-8 0.101

LEAD 0.005 0.00005 100 90 - 110%7439-92-1 0.00498

MANGANESE 0.02 0.0002 98 90 - 110%7439-96-5 0.0195

MOLYBDENUM 0.01 0.0001 94 90 - 110%7439-98-7 0.00940

SELENIUM 0.01 0.0001 100 90 - 110%7782-49-2 0.0100

SILVER 0.001 0.00001 99 90 - 110%7440-22-4 0.000993

SODIUM 10 0.1 100 90 - 110%7440-23-5 10.0

STRONTIUM 0.01 0.0001 93 90 - 110%7440-24-6 0.00934

THALLIUM 0.0002 0.00002 95 90 - 110%7440-28-0 0.000191

THORIUM 0.001 0.00002 94 90 - 110%7440-29-1 0.000937

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000976

ZINC 0.2 0.002 100 90 - 110%7440-66-6 0.200
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:14

File Name: 013SMPL_

ALS Environmental -- FC

ALUMINUM 0.5 0.005 91 90 - 110%7429-90-5 0.457

ANTIMONY 0.003 0.00003 98 90 - 110%7440-36-0 0.00293

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00957

BARIUM 0.01 0.0001 93 90 - 110%7440-39-3 0.00927

CADMIUM 0.003 0.00003 101 90 - 110%7440-43-9 0.00302

COBALT 0.01 0.0001 98 90 - 110%7440-48-4 0.00978

COPPER 0.1 0.001 101 90 - 110%7440-50-8 0.101

LEAD 0.005 0.00005 100 90 - 110%7439-92-1 0.00501

MANGANESE 0.02 0.0002 99 90 - 110%7439-96-5 0.0198

MOLYBDENUM 0.01 0.0001 95 90 - 110%7439-98-7 0.00951

SELENIUM 0.01 0.0001 100 90 - 110%7782-49-2 0.0100

SILVER 0.001 0.00001 93 90 - 110%7440-22-4 0.000929

SODIUM 10 0.1 101 90 - 110%7440-23-5 10.1

STRONTIUM 0.01 0.0001 93 90 - 110%7440-24-6 0.00928

THALLIUM 0.0002 0.00002 94 90 - 110%7440-28-0 0.000189

THORIUM 0.001 0.00002 93 90 - 110%7440-29-1 0.000928

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000967

ZINC 0.2 0.002 101 90 - 110%7440-66-6 0.202
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:26:00 AM
Result Units: MG/L

ALS Environmental -- FC

UALUMINUM 0.0057429-90-5 0.000694

UANTIMONY 0.000037440-36-0 0.0000117

UARSENIC 0.00027440-38-2 0.0000148

UBARIUM 0.00017440-39-3 0.0000221

UCADMIUM 0.000037440-43-9 0.0000115

UCOBALT 0.00017440-48-4 9.95E-06

UCOPPER 0.0017440-50-8 0.000125

ULEAD 0.000057439-92-1 6.82E-06

BMANGANESE 0.00027439-96-5 0.000196

UMOLYBDENUM 0.00017439-98-7 0.0000321

USELENIUM 0.00017782-49-2 0.0000325

USILVER 0.000017440-22-4 1.69E-06

USODIUM 0.17440-23-5 0.00953

BSTRONTIUM 0.00017440-24-6 -0.000013

BTHALLIUM 0.000027440-28-0 0.000004

BTHORIUM 0.000027440-29-1 0.000009

UURANIUM 0.000017440-61-1 2.92E-06

UZINC 0.0027440-66-6 0.000191
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:26:00 PM
Result Units: MG/L

ALS Environmental -- FC

UALUMINUM 0.0057429-90-5 0.000694

UANTIMONY 0.000037440-36-0 0.0000117

UARSENIC 0.00027440-38-2 0.0000148

UBARIUM 0.00017440-39-3 0.0000221

UCADMIUM 0.000037440-43-9 0.0000115

UCOBALT 0.00017440-48-4 9.95E-06

UCOPPER 0.0017440-50-8 0.000125

ULEAD 0.000057439-92-1 6.82E-06

BMANGANESE 0.00027439-96-5 0.000021

UMOLYBDENUM 0.00017439-98-7 0.0000321

USELENIUM 0.00017782-49-2 0.0000325

BSILVER 0.000017440-22-4 0.000002

USODIUM 0.17440-23-5 0.00953

BSTRONTIUM 0.00017440-24-6 -0.000011

BTHALLIUM 0.000027440-28-0 0.000005

BTHORIUM 0.000027440-29-1 0.000016

UURANIUM 0.000017440-61-1 2.92E-06

UZINC 0.0027440-66-6 0.000191
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:16:00 PM
Result Units: MG/L

ALS Environmental -- FC

UALUMINUM 0.0057429-90-5 0.000694

UANTIMONY 0.000037440-36-0 0.0000117

UARSENIC 0.00027440-38-2 0.0000148

BBARIUM 0.00017440-39-3 0.000038

UCADMIUM 0.000037440-43-9 0.0000115

UCOBALT 0.00017440-48-4 9.95E-06

UCOPPER 0.0017440-50-8 0.000125

ULEAD 0.000057439-92-1 6.82E-06

BMANGANESE 0.00027439-96-5 -0.000035

UMOLYBDENUM 0.00017439-98-7 0.0000321

USELENIUM 0.00017782-49-2 0.0000325

BSILVER 0.000017440-22-4 0.000002

USODIUM 0.17440-23-5 0.00953

USTRONTIUM 0.00017440-24-6 7.66E-06

BTHALLIUM 0.000027440-28-0 0.000007

BTHORIUM 0.000027440-29-1 0.000011

UURANIUM 0.000017440-61-1 2.92E-06

UZINC 0.0027440-66-6 0.000191
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:58:00 PM
Result Units: MG/L

ALS Environmental -- FC

UALUMINUM 0.0057429-90-5 0.000694

UANTIMONY 0.000037440-36-0 0.0000117

UARSENIC 0.00027440-38-2 0.0000148

BBARIUM 0.00017440-39-3 0.000034

UCADMIUM 0.000037440-43-9 0.0000115

UCOBALT 0.00017440-48-4 9.95E-06

UCOPPER 0.0017440-50-8 0.000125

ULEAD 0.000057439-92-1 6.82E-06

BMANGANESE 0.00027439-96-5 -0.000076

UMOLYBDENUM 0.00017439-98-7 0.0000321

USELENIUM 0.00017782-49-2 0.0000325

BSILVER 0.000017440-22-4 0.000004

USODIUM 0.17440-23-5 0.00953

BSTRONTIUM 0.00017440-24-6 -0.00001

BTHALLIUM 0.000027440-28-0 0.000005

BTHORIUM 0.000027440-29-1 0.000011

UURANIUM 0.000017440-61-1 2.92E-06

UZINC 0.0027440-66-6 0.000191
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:47:00 PM
Result Units: MG/L

ALS Environmental -- FC

UALUMINUM 0.0057429-90-5 0.000694

UANTIMONY 0.000037440-36-0 0.0000117

UARSENIC 0.00027440-38-2 0.0000148

BBARIUM 0.00017440-39-3 0.000061

UCADMIUM 0.000037440-43-9 0.0000115

UCOBALT 0.00017440-48-4 9.95E-06

UCOPPER 0.0017440-50-8 0.000125

ULEAD 0.000057439-92-1 6.82E-06

BMANGANESE 0.00027439-96-5 -0.000174

UMOLYBDENUM 0.00017439-98-7 0.0000321

USELENIUM 0.00017782-49-2 0.0000325

USILVER 0.000017440-22-4 1.69E-06

BSODIUM 0.17440-23-5 0.0106

USTRONTIUM 0.00017440-24-6 7.66E-06

BTHALLIUM 0.000027440-28-0 0.000008

BTHORIUM 0.000027440-29-1 0.000016

UURANIUM 0.000017440-61-1 2.92E-06

UZINC 0.0027440-66-6 0.000191

Page 5 of 6Thursday, December 26, 2013Date Printed:

Data Package ID: im1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:17:00 PM
Result Units: MG/L

ALS Environmental -- FC

BALUMINUM 0.0057429-90-5 0.000722

UANTIMONY 0.000037440-36-0 0.0000117

UARSENIC 0.00027440-38-2 0.0000148

UBARIUM 0.00017440-39-3 0.0000221

UCADMIUM 0.000037440-43-9 0.0000115

UCOBALT 0.00017440-48-4 9.95E-06

UCOPPER 0.0017440-50-8 0.000125

ULEAD 0.000057439-92-1 6.82E-06

BMANGANESE 0.00027439-96-5 -0.000133

UMOLYBDENUM 0.00017439-98-7 0.0000321

USELENIUM 0.00017782-49-2 0.0000325

BSILVER 0.000017440-22-4 0.000002

BSODIUM 0.17440-23-5 0.0116

BSTRONTIUM 0.00017440-24-6 -0.000018

BTHALLIUM 0.000027440-28-0 0.000008

BTHORIUM 0.000027440-29-1 0.000019

UURANIUM 0.000017440-61-1 2.92E-06

UZINC 0.0027440-66-6 0.000191

Page 6 of 6Thursday, December 26, 2013Date Printed:

Data Package ID: im1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Method EPA200.8

Metals by 200.8

Date Analyzed: 12/18/2013
Run ID: IM131218-10A4

ICP Interference Check Sample

Result Units: MG/L

ALS Environmental -- FC

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ALUMINUM 10 867429-90-5 10.5 8.57 9.06000

ANTIMONY 1017440-36-0 0.003 0.00304

ARSENIC 997440-38-2 0.01 0.00986

BARIUM 987440-39-3 0.01 0.00978

CADMIUM 977440-43-9 0.003 0.00292

COBALT 1007440-48-4 0.01 0.00996

COPPER 1017440-50-8 0.1 0.10100

LEAD 1037439-92-1 0.005 0.00515

MANGANESE 1057439-96-5 0.02 0.0211

MOLYBDENUM 0.2 907439-98-7 0.21 0.181 0.189

SELENIUM 977782-49-2 0.01 0.00969

SILVER 997440-22-4 0.001 0.00099

SODIUM 25 957440-23-5 35 24.6000 33.3

STRONTIUM 987440-24-6 0.01 0.00981

THALLIUM 1047440-28-0 0.0002 0.00021

THORIUM 1067440-29-1 0.001 0.00106

URANIUM 1037440-61-1 0.001 0.00103

ZINC 1007440-66-6 0.2 0.19900

Page 1 of 1Thursday, December 26, 2013Date Printed:

Data Package ID: im1312158-1

LIMS Version:  6.682

ALS Environmental -- FC
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Lab Name:

Client Name: Colorado Oil & Gas Conservation Commission

ClientProject ID: TBAL 

Work Order Number: 1312158

Metals Linear Ranges

Active Date: 04/01/2010

Expiration Date: 04/01/2015

Instrument ID: ICPMS2

ALS Environmental -- FC

CASNO Target Analyte Concentration
 (ppm)

ALUMINUM 507429-90-5

ANTIMONY 0.37440-36-0

ARSENIC 17440-38-2

BARIUM 17440-39-3

BERYLLIUM 0.57440-41-7

BORON 107440-42-8

CADMIUM 0.37440-43-9

CALCIUM 5007440-70-2

CHROMIUM 57440-47-3

COBALT 17440-48-4

COPPER 107440-50-8

IRON 507439-89-6

LEAD 0.57439-92-1

LITHIUM 107439-93-2

MAGNESIUM 1007439-95-4

MANGANESE 27439-96-5

MOLYBDENUM 17439-98-7

NICKEL 57440-02-0

POTASSIUM 5007440-09-7

SELENIUM 17782-49-2

SILVER 0.17440-22-4

SODIUM 10007440-23-5

STRONTIUM 17440-24-6

THALLIUM 0.027440-28-0

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

ZINC 207440-66-6

Page 1 of 1Thursday, December 26, 2013Date Printed:
LIMS Version:  6.682

ALS Environmental -- FC
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File Name: 13L18K00
AnalRunID: IM131218-10A1
CalibRefID: IM131218-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/18/2013

12/18/2013 10:57   blank 1

12/18/2013 11:00   H/1000 1

12/18/2013 11:03   H/100 1

12/18/2013 11:07   H/10 1

12/18/2013 11:10   HIGH 1

12/18/2013 11:18   ICV 1

12/18/2013 11:26   ICB 1

12/18/2013 11:29   CRI1 1

12/18/2013 11:33   ICSA1 1

12/18/2013 11:36   ICSAB1 1

12/18/2013 11:44   FP131217-5MB 10

12/18/2013 11:47   FM131217-5LCS 10

12/18/2013 11:51   1312160-1 10

12/18/2013 11:54   1312160-4 10

12/18/2013 11:57   1312160-5 10

12/18/2013 12:01   1312160-7 10

12/18/2013 12:04   1312160-6 10

12/18/2013 12:22   CCV1 1

12/18/2013 12:26   CCB1 1

12/18/2013 12:30   1312147-1 10

12/18/2013 12:38   IP131217-4MB 10

12/18/2013 12:41   IP131217-4LCS 10

12/18/2013 12:45   1312080-1 10

12/18/2013 12:48   1312080-1DUP 10

12/18/2013 12:51   1312080-1SER 50

12/18/2013 12:55   1312080-1MS 10

12/18/2013 12:58   1312080-1MSD 10

12/18/2013 13:01   1312080-1A 10

12/18/2013 13:04   1312080-2 10

12/18/2013 13:12   CCV2 1

12/18/2013 13:16   CCB2 1

12/18/2013 13:21   1312080-3 10

12/18/2013 13:24   1312080-4 10

12/18/2013 13:27   1312080-5 10

12/18/2013 13:31   1312080-6 10

Page 1 of 3 Thursday, December 26, 2013Date Printed:

Data Package ID: IM1312158-1

LIMS Version:  6.682
ALS Environmental -- FC
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File Name: 13L18K00
AnalRunID: IM131218-10A1
CalibRefID: IM131218-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/18/2013

12/18/2013 13:34   1311454-2 10

12/18/2013 13:37   1311454-6 10

12/18/2013 13:41   1311454-10 10

12/18/2013 13:44   1311454-14 10

12/18/2013 13:47   1311454-18 10

12/18/2013 13:55   CCV3 1

12/18/2013 13:58   CCB3 1

12/18/2013 14:10   IP131217-6MB 10

12/18/2013 14:13   IM131217-6LCS 10

12/18/2013 14:16   1312153-1 10

12/18/2013 14:19   1312153-1DUP 10

12/18/2013 14:22   1312153-1SER 50

12/18/2013 14:26   1312153-1MS 10

12/18/2013 14:29   1312153-1MSD 10

12/18/2013 14:32   1312153-2 10

12/18/2013 14:35   1312157-1 10

12/18/2013 14:40   1312190-1 10

12/18/2013 14:44   CCV4 1

12/18/2013 14:47   CCB4 1

12/18/2013 14:50   1312134-1 10

12/18/2013 14:52   1312134-1DUP 10

12/18/2013 14:55   1312134-1SER 50

12/18/2013 14:57   1312134-1MS 10

12/18/2013 15:00   1312134-1MSD 10

12/18/2013 15:02   1312134-1A 10

285485 Molokai 13-36 12/18/2013 15:07   1312158-1 10

12/18/2013 15:09   1312207-1 10

12/18/2013 15:12   1312207-2 10

12/18/2013 15:14   CCV5 1

12/18/2013 15:17   CCB5 1

12/18/2013 15:20   IP131218-1MB 10

12/18/2013 15:22   IM131218-1LCS 10

12/18/2013 15:25   1312210-1 100

12/18/2013 15:27   1312210-1DUP 100

12/18/2013 15:30   1312210-1SER 500

Page 2 of 3 Thursday, December 26, 2013Date Printed:

Data Package ID: IM1312158-1

LIMS Version:  6.682
ALS Environmental -- FC
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File Name: 13L18K00
AnalRunID: IM131218-10A1
CalibRefID: IM131218-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/18/2013

12/18/2013 15:32   1312210-1MS 100

12/18/2013 15:35   1312210-1MSD 100

12/18/2013 15:38   1312210-2 100

12/18/2013 15:40   CCV6 1

12/18/2013 15:43   CCB6 1

Page 3 of 3 Thursday, December 26, 2013Date Printed:

Data Package ID: IM1312158-1

LIMS Version:  6.682
ALS Environmental -- FC
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HEADER INFORMATION FOR ANALYTICAL SEQUENCE 131218A 

Instrument: Trace2 
Analyst: Steve Workman 

Analysis Date: 12/18/2013 
STANDARD SOLUTION CODES 

 
Stock A (ST130422-8) Exp. 4-22-2014 

Element      ug/ml 
Al, Ca, Mg      1000 
K      500 
Na      300 
Fe      400  
Li      20 
Standard  Dilution   Procedure 
A1  1/2 of Stock  A  5ml of Stock A to 10ml final volume. 
A2  1/2.5 of Stock A1  2ml of Stock A1 to a 5ml final volume. 
A3  1/5 of Stock  A1  1ml of Stock A1 to a 5ml final volume. 
A4  1/10 of A1  1ml of Standard A1 up to a 10ml final volume. 
A5  1/10 of A4  1ml of Standard A4 up to a 10ml final volume.     
 

Stock B (ST110316-5) Exp. 2-28-15 
Element      ug/ml 
P, Si      100 
B, Ba, Cr, Cu, Mn, Mo, Ni, Pb, Sn, Sr, Ti ,Zn  20 
As, Cd, Co, Se, Tl, V    10 
Sb      4 
Be      2 
 

Stock Ag- 1000 ug/ml (ST100407-4) Exp. 2-28-15 
Stock Th – 1000 ug/ml (ST100407-5) Exp. 2-28-15 

 
The following dilutions of Stock Ag and Stock Th are made to provide the daily calibration Standards. 
 
Standard  Dilution   Procedure 
B1  1/2  of Stock B  5ml of Stock B, 0.02ml of Stock Ag and  0.02ml of Stock       
  1/500 Ag and 1/500 Th Th up to a 10ml final volume. 
B2  1/10 of B1  1.0ml of Standard B1 up to a 10ml final volume.   
B3  1/10 of B2  1.0ml of Standard B2 up to a 10ml final volume. 
             

Stock C (ST120813-5) Exp. 6/30/15 
Element      ug/ml 
S, U      100 
Bi, Zr      10 
Standard  Dilution   Procedure 
C1  1/2 of Stock C  5ml of Stock C up to a 10ml final volume. 
C2  1/10 of C1  1.0ml of Standard C1 up to a 10ml final volume. 
C3  1/10 of C2  1.0ml of Standard C2 up to a 10ml final volume. 
 

RL STD (Reporting Limit Standard) Intermediate. 
(ST100301-54) Exp. 2-28-15 

Element   ug/ml 
K, Na   500 
Ca, Mg   200 
Al, U   100 
B, Fe, P, S, Si   50 
Li, Mo, Sn, Sr, Ti   10 
Sb   8 
Ni, As, Bi, Se, Tl, Zn, Zr   5 
Pb   3 
Ag, Ba, Co, Cr, Cu, Mn, V, Th   2 
Be, Cd   1 
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RL STD (working standard) made daily by diluting the intermediate above 1000 fold. This working standard has 
concentration levels at the normal ALS-FC reporting limits for all elements except Ca, Mg and Na, K which are 
at 0.2ppm and 0.5ppm; this is below the normal ALS-FC reporting limit. 
 
RL2 (working standard) made daily by diluting the intermediate above 333 fold. 
 

 
 

Blank Solution 
 

Double D.I. water, 3% HNO3 and 5%HCl 
Used for Std. Blank, ICB and CCB 

 
CCV (ST120621-3) Exp. 12-18-13 

Element      ug/ml 
Al, Ca, Mg, K, Na     50 
Fe      20 
U, P, S, Si     5 
B, Ba, Cr, Cu, Mn, Mo, Ni, Pb, Se, Sn, Zn, Zr  1 
As, Be, Bi, Cd, Co, Li, Sb, Sr, Ti, Tl, V  0.5 
Ag, Th      0.2 
 

ICV (ST120621-3) Exp. 12-18-13 
Prepared daily by diluting the CCV (described above) ½. 

The 1/2 dilution is made by diluting 5ml of the CCV to a 10ml final volume. 
The resulting concentrations are: 

Element      ug/ml 
Al, Ca, Mg, K, Na     25 
Fe      10 
U, P, S, Si     2.5 
B, Ba, Cr, Cu, Mn, Mo, Ni, Pb, Se, Sn, Zn, Zr  0.5 
As, Be, Bi, Cd, Co, Li, Sb, Sr, Ti, Tl, V  0.25 
Ag, Th      0.1 
 

CRI (ST120621-6) Exp. 12-18-13 
Made By diluting 

1.0ml of CRI Stock (ST120621-5) Exp. 12-18-13 
to a 100ml final volume. 

Element      ug/ml 
Ca, Mg, K, Na     5.0 
Al, B, Ba      0.4 
Fe, U, P, S     0.2 
Sb      0.12 
Co, Si,, Sn, V, Th     0.1 
Ni      0.08 
Cu, Bi, Zr     0.05 
Zn      0.04 
Mn      0.03 
Ag, Cr, Li, Mo, Sr, Ti, Tl    0.02 
Be, Cd, As, Se,      0.01 
Pb      0.006 
 

ICSA (ST120621-1) Exp. 12-18-13 
Element      ug/ml 
Ca, Mg, Al     250 
Fe      100 
 

ICSAB (ST120621-2) Exp. 12-18-13 
Element  ug/ml 
Ca, Mg, Al     250 
Fe      100 
U      10 
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B, Si, Li, Mo, Sn, Sr, Ti, Cd, Zn, Ni, P, S  1.0 
Sb      0.6 
Ba, Be, Co, V, Cr, Cu, Mn, Bi, Zr   0.5 
Ag      0.2 
As, Tl      0.1 
Se, Pb, Th     0.05 
 
 

 
Pipette ID Numbers 

 
1.0ml to 5.0ml --- M-55 
0.1ml to 1.0ml --- M-61 

0.01ml to 0.1ml --- M-57 
 

Acid Lot Numbers 
 

HCl – J35042 
HNO3 – J41037 

 
Inter Element Correction Information 

The following table summarizes spectral interferences that have been identified and for which IEC’s are 
used. If a sample contains a concentration of an interfering element that exceeds the upper analytical range, and 
an affected element is being determined, it is necessary to dilute the sample to bring the interfering element into 
analytical range. 
 
Interfering Element (ug/ml)   Affected Element 
Al (500)      Pb 
Mg (500)     Th 
Fe (200)      Se, Tl, V, Pb, U 
Si (50)      Zr 
U (50)      Al, Cr, Cu, Bi, Pb, Se, Ag, Tl, Si, Be 
Ba (10)      Co 
Cr (10)      Sb  
Cu (10)      Bi 
Mn (10)      Tl 
Mo (10)      Al, Si, Pb,, Sb 
Ti (10)      Co, Bi, Si, Sn, Tl, Pb, Zr 
As (5)      Cd   
V (5)      Al, Be, Tl 
Zr (5)      Ag 
 
 The following table lists element concentrations (ug/ml) that no significant spectral interferences have 
been observed. 
 
Element     Concentration    Element     Concentration   Element     Concentration 
K  500  Se  10    
Na  500  Pb  10   Li  5 
Ca  500  Zn  10   Cd  5 
P  50  Sr  10   Co  5 
S  50  Sn  10   Ag  2 
Ni  10  Bi  5   Sb  2 
B  10  Tl  5   Be  1 
 
 
2X – Dilution made by diluting 2.5ml of sample up to a 5ml final volume. 
3X - Dilution made by diluting 2.0ml of sample up to a 6ml final volume. 
4X - Dilution made by diluting 2.0ml of sample up to a 8ml final volume. 
5X - Dilution made by diluting 1.0ml of sample to a 5ml final volume. 
10X - Dilution made by diluting 0.5ml of sample to a 5ml final volume. 
20X – Dilution made by diluting 0.25ml of sample to a 5ml final volume. 
25X – Dilution made by diluting 0.2ml of sample to a 5ml final volume. 
50X – Dilution made by diluting 0.1ml of sample to a 5ml final volume. 
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100X – Dilution made by diluting 0.05ml of sample to a 5ml final volume. 
500X – Dilution made by diluting 0.02ml of sample to a 10ml final volume. 
1000X – Dilution made by diluting a 10X dilution 100X. 
 

 
 

Comments 
 
1312134-1A:  0.1ml of ST131010-4 and 0.1ml of ST131010-5 brought to 5ml volume with digestate. 
 
 
1. Please see run log and work orders for elements of interest. 
 

Daily Maintenance 
 

1. Check/ Change Peristaltic pump tubing. 
2. Check the torch for deposits, clean if necessary. 
3. Check/ Empty drain water. 

 
Daily Maintenance done by            SMW       . 

 
 

Monthly Maintenance 
 

1. Check/Clean nebulizer and spray chamber. 
2. Clean air filters 
3. Check/Clean entrance slit. 
4.     Fill water recirculating reservoir. 

 
 

Monthly maintenance done by: SMW 11-16-2013 
 

Major problems / adjustments / repairs recorded in the ICP Maintenance Log (3716). 
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File Name: 131218A.
AnalRunID: IT131218-2A1
CalibRefID: IT131218-2A1

Instrument ID: ICPTrace2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPTrace2 Run Log -- 12/18/2013

12/18/2013 11:50   RINSE 1

12/18/2013 12:17   MIXAHIGH 1

12/18/2013 12:19   MIXBHIGH 1

12/18/2013 12:21   MIXCHIGH 1

12/18/2013 12:30   ICV 1

12/18/2013 12:33   ICB 1

12/18/2013 12:35   CRI1 1

12/18/2013 12:36   ICSA1 1

12/18/2013 12:38   ICSAB1 1

12/18/2013 12:40   CCV1 1

12/18/2013 12:41   CCB1 1

12/18/2013 12:43   IP131217-6MB 1

12/18/2013 12:44   IP131217-6LCS 1

12/18/2013 12:46   1312153-1 1

12/18/2013 12:48   1312153-1DUP 1

12/18/2013 12:49   ZZZZZZ 1

12/18/2013 12:51   1312153-1MS 1

12/18/2013 12:52   1312153-1MSD 1

12/18/2013 12:54   1312153-2 1

12/18/2013 12:55   1312157-1 1

12/18/2013 12:57- Na   1312190-1 1

12/18/2013 12:59   CCV2 1

12/18/2013 13:00   CCB2 1

12/18/2013 13:02   FP131217-5MB 1

12/18/2013 13:04   FP131217-5LCS 1

12/18/2013 13:05- S   1312134-1 1

12/18/2013 13:07- S   1312134-1DUP 1

12/18/2013 13:10- S   1312134-1SER 5

12/18/2013 13:13- Na,S,Si,Zr   1312134-1MS 1

12/18/2013 13:14- Fe,Na,Pb,S,Se,Si,Tl,U,V,Zr   1312134-1MSD 1

12/18/2013 13:16- Na   1312158-1 1

12/18/2013 13:20   1312153-1SER 5

12/18/2013 13:40Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Li,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312190-1 10

12/18/2013 13:42   CCV3 1

12/18/2013 13:43   CCB3 1

Page 1 of 2 Thursday, December 19, 2013Date Printed:

Data Package ID:

LIMS Version:  6.682
ALS Environmental -- FC
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File Name: 131218A.
AnalRunID: IT131218-2A1
CalibRefID: IT131218-2A1

Instrument ID: ICPTrace2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPTrace2 Run Log -- 12/18/2013

12/18/2013 13:45Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Li,Mg,Mn,Mo,Ni,P,Pb,Sb,Se,Sn,Sr,Ti,Tl,U,V,Zn   1312134-1MS 5

12/18/2013 13:48Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,K,Li,Mg,Mn,Mo,Ni,P,Sb,Sn,Sr,Ti,Zn   1312134-1MSD 5

12/18/2013 13:50Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Li,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312158-1 5

12/18/2013 13:51- S   1312134-1A 1

12/18/2013 14:03   IP131218-2MB 1

12/18/2013 14:04   IP131218-2LCS 1

12/18/2013 14:06   ZZZZZZ 1

12/18/2013 14:09   1312216-1 1

12/18/2013 14:10   1312216-1DUP 1

12/18/2013 14:12   1312216-1SER 5

12/18/2013 14:15   CCV4 1

12/18/2013 14:16   CCB4 1

12/18/2013 14:19   1312216-1MS 1

12/18/2013 14:21   1312216-1MSD 1

12/18/2013 14:22   1312216-4 1

12/18/2013 14:24   IP131218-2 1

12/18/2013 14:26   EX131217-3MB 1

12/18/2013 14:27   IP131218-1LCS 1

12/18/2013 14:29- Na   1312210-1 1

12/18/2013 14:30- Na   1312210-1DUP 1

12/18/2013 14:32- Na   1312210-1SER 5

12/18/2013 14:33- Na   1312210-1MS 1

12/18/2013 14:35   CCV5 1

12/18/2013 14:37   CCB5 1

12/18/2013 14:38- Na   1312210-1MSD 1

12/18/2013 14:40   1312149-2 1

12/18/2013 15:26- Li,Na   1312232-1 100

12/18/2013 15:28- Li,Na   1312232-2 100

12/18/2013 15:29Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312232-1 1000

12/18/2013 15:31Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Co,Cr,Cu,Fe,K,Mg,Mn,Mo,Ni,P,Pb,S,Sb,Se,Si,Sn,Sr,Ti,Tl,U,V,Zn,Zr   1312232-2 1000

12/18/2013 15:33   CRI2 1

12/18/2013 15:34   ICSA2 1

12/18/2013 15:36   ICSAB2 1

12/18/2013 15:38   CCV6 1

12/18/2013 15:39   CCB6 1
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