
 

 

 

 
Gamma Spectroscopy 

Case Narrative 
 

COGCC 
PW NORM 2017 – 10048  
Work Order Number:  1706286 

 
1. This report consists of analytical results and supporting documentation for two water samples 

received by ALS on 06/13/2017.   
 
2. These samples were prepared according to the current revision of SOP739.   
 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP713.  The analyses were completed on 06/18/2017. 
 
4. The analysis results for these samples are reported in units of pCi/L.  The samples were filtered 

prior to analysis.    
 
5. Technical considerations made in the creation of the gamma spectroscopy library used in this 

analysis are detailed in the document “Technical Comments Regarding Gamma Spectroscopy 
Libraries” found in Section 5. 
 

6. Radium-226 quantification based on the 186.21 keV photon suffers from interference with the 
185.72 keV photon emitted by 235U. Due to the high abundance of this photon in 235U emissions, 
even small amounts of 235U may bias the 226Ra results high. Thus, any measured activity for 226Ra 
has been flagged with an “SI” qualifier, denoting spectral interference. 

 
7. In cases where there are no peaks found in the peak search routine, the software performs a net 

quantification.  This indicates that nuclides are not detected or supported at any level above the 
reported MDC.  Consequently, these nuclides are flagged with an “NQ” qualifier on the final 
reports.  Please refer to the Technical Bulletin Addendum in section 5 of this report. 

 
8. No further problems were encountered with either the client samples or the associated quality 

control samples.  All remaining quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __7/24/17____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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CHAIN OF CUSTODY 
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OrderNum: 1706286
Client Name: COGCC

Client Project Name: PW NORM 2017
Client Project Number: 10048

Client PO Number: CT 2017-3066

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1706286-1755652 Coalview WATER 13-Jun-17 10:16
1706286-2755652 Coalview WATER 13-Jun-17 10:16
1706286-3755653 Oscar Y WATER 13-Jun-17 11:36
1706286-4755653 Oscar Y WATER 13-Jun-17 11:36

Page 1 of 1 Wednesday, July 05, 2017Date Printed:
LIMS Version:  6.843

ALS -- Fort Collins
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SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
NATURAL+RA22

Final Aliquot: 1000 ml

Library:
Count Time: 500 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: GS170615-2AMB

Date Analyzed: 18-Jun-17

Date Collected: 15-Jun-17

Sample Matrix: WATER

Date Prepared: 15-Jun-17

Prep Batch: GS170615-2

Run ID: GS170615-2A
QCBatchID: GS170615-2-1 Result Units: pCi/l

File Name: 170665d07A

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Am-24114596-10-2 U3.7E+01-7E+00 +/- 2.1E+01 NA

Bi-21214913-49-6 U9.1E+013.3E+01 +/- 5.5E+01 NA

Bi-21414733-03-0 U1.38E+015.7E+00 +/- 8.4E+00 NA

Co-6010198-40-0 U8.3E+00-2.5E+00 +/- 4.6E+00 NA

Cs-13710045-97-3 U6.4E+00-2.2E+00 +/- 3.6E+00 1E+01 NA

K-4013966-00-2 U1.49E+02-2.9E+01 +/- 8.7E+01 NA

Pb-21215092-94-1 U1.48E+011.7E+00 +/- 8.9E+00 NA

Pb-21415067-28-4 U1.8E+010E+00 +/- 1E+01 NA

Ra-22613982-63-3 U,SI1.59E+02-5E+00 +/- 9.5E+01 NA

Ac-22814331-83-0 U3.6E+017E+00 +/- 2.2E+01 NA

Pa-234m15100-28-4 U1.14E+034.4E+02 +/- 6.9E+02 NA

Ra-22815262-20-1 U3.6E+017E+00 +/- 2.2E+01 NA

Th-23415065-10-8 U1.46E+02-3.9E+01 +/- 8.7E+01 NA

U-23515117-96-1 U4.7E+01-8E+00 +/- 2.8E+01 NA

Data Package ID: GSW1706286-1

Page 1 of 1Wednesday, July 05, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12

ANALYTICAL.LI

Final Aliquot: 1000 ml

Library:
Count Time: 30 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: GS170615-2LCS

Date Analyzed: 18-Jun-17

Date Collected: 15-Jun-17

Sample Matrix: WATER

Date Prepared: 15-Jun-17

Prep Batch: GS170615-2

Run ID: GS170615-2A
QCBatchID: GS170615-2-1 Result Units: pCi/l

File Name: 170663d07

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 9.7E+04 1.2E+04 2E+03 P9.960E+04 97.5 85 - 115+/-14596-10-2

Co-60 4.08E+04 4.8E+03 2E+02 P4.120E+04 98.9 85 - 115+/-10198-40-0

Cs-137 3.83E+04 4.5E+03 2E+02 P,M33.770E+04 101 85 - 115+/-10045-97-3

Data Package ID: GSW1706286-1

Page 1 of 1Wednesday, July 05, 2017Date Printed:
LIMS Version:  6.843

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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INDIVIDUAL SAMPLE RESULTS 
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

NATURAL+RA22

Final Aliquot: 1000 ml

Library: Count Time: 500 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Field ID: 755652 Coalview

Lab ID: 1706286-1

Date Analyzed: 18-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: Filtered
Date Prepared: 15-Jun-17

Prep Batch: GS170615-2

Run ID: GS170615-2A
QCBatchID: GS170615-2-1

Result Units: pCi/l
File Name: 170826d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Filtered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Am-241 U5.8E+01-3E+00 +/- 3.4E+0114596-10-2 NA

Bi-212 U1.02E+027E+00 +/- 6E+0114913-49-6 NA

Bi-214 2.1E+014.8E+01 +/- 1.4E+0114733-03-0 NA

Co-60 U9E+00-1.9E+00 +/- 5E+0010198-40-0 NA

Cs-137 U7.1E+00-2.6E+00 +/- 4E+0010045-97-3 1E+01 NA

K-40 U1.56E+029E+00 +/- 9.2E+0113966-00-2 NA

Pb-212 U1.29E+01-1.4E+00 +/- 7.7E+0015092-94-1 NA

Pb-214 2.5E+014.2E+01 +/- 1.3E+0115067-28-4 NA

Ra-226 U,SI1.9E+026E+01 +/- 1.1E+0213982-63-3 NA

Ac-228 U4.6E+012E+00 +/- 2.7E+0114331-83-0 NA

Pa-234m U1.16E+032.9E+02 +/- 6.9E+0215100-28-4 NA

Ra-228 U4.6E+012E+00 +/- 2.7E+0115262-20-1 NA

Th-234 U1.52E+028E+00 +/- 9.1E+0115065-10-8 NA

U-235 U5.1E+011.2E+01 +/- 2.6E+0115117-96-1 NA

Data Package ID: GSW1706286-1

Page 1 of 2Wednesday, July 05, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments: This sample was filtered prior to analysis.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

NATURAL+RA22

Final Aliquot: 1000 ml

Library: Count Time: 500 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Field ID: 755653 Oscar Y

Lab ID: 1706286-3

Date Analyzed: 18-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: Filtered
Date Prepared: 15-Jun-17

Prep Batch: GS170615-2

Run ID: GS170615-2A
QCBatchID: GS170615-2-1

Result Units: pCi/l
File Name: 171129d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Filtered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Am-241 U6.9E+014E+00 +/- 4.2E+0114596-10-2 NA

Bi-212 U1.1E+027.6E+01 +/- 6.9E+0114913-49-6 NA

Bi-214 U1.7E+011.5E+01 +/- 1.1E+0114733-03-0 NA

Co-60 U1.15E+01-4.1E+00 +/- 6.4E+0010198-40-0 NA

Cs-137 U8.7E+001.3E+00 +/- 5.2E+0010045-97-3 1E+01 NA

K-40 NQ1.26E+021.86E+02 +/- 8.6E+0113966-00-2 NA

Pb-212 U1.44E+012.4E+00 +/- 8.7E+0015092-94-1 NA

Pb-214 U2.1E+016E+00 +/- 1.2E+0115067-28-4 NA

Ra-226 U,SI2.1E+022E+01 +/- 1.2E+0213982-63-3 NA

Ac-228 U5.8E+01-6E+00 +/- 3.4E+0114331-83-0 NA

Pa-234m U1.42E+037.8E+02 +/- 8.7E+0215100-28-4 NA

Ra-228 U5.8E+01-6E+00 +/- 3.4E+0115262-20-1 NA

Th-234 U1.8E+02-8E+01 +/- 1.1E+0215065-10-8 NA

U-235 U5E+019E+00 +/- 3E+0115117-96-1 NA

Data Package ID: GSW1706286-1

Page 2 of 2Wednesday, July 05, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments: This sample was filtered prior to analysis.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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RAW DATA 
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QUALITY ASSURANCE 
SUMMARY REPORTS 
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No NON-CONFORMANCE REPORTS or QUALITY 
ASSURANCE SUMMARY SHEETS are included in this data 

package. 
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LABORATORY BENCH SHEETS 
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STANDARDS TRACEABILITY 
DOCUMENTS 
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Section 9 
 
 

ADDITIONAL SUPPORTING 
DOCUMENTATION 
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Gamma Spectroscopy 
 

Initial Calibration  
Standards Traceability 
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Gamma Spectroscopy 
 

Quality Control Data 
 

Weekly Background Calibrations 
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Gamma Spectroscopy 
 

Quality Control Data 
 

Daily Instrument Performance Checks 
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