
 

 

 
Radium-226 
Case Narrative 

 

COGCC 
PW NORM 2017 – 10048  
Work Order Number:  1706286 

 
1. This report consists of the 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 SOP 701.  Modifications were 
made to the method as described on QASS #472128. 
 

3. The samples were analyzed for the presence of 224Ra and 226Ra according to the current revision of 
SOP 714.  The analyses were completed on 06/26/2017. 
 

4. The analysis results for these samples are reported in units of pCi/L. The samples were filtered prior 
to analysis.  

 
5. Samples 1706286-1 and-3 contained Ba concentrations which required reduced aliquant volumes to 

be analyzed. For further information regarding this occurrence, please refer to QASS #472128 in 
section 6 of this report. 
 

6. The requested MDC for Ra-226 was not met for samples 1706286-1, -1DUP, and -3.  The 
reported activity for these samples is greater than the achieved MDC.  These samples are 
identified with an “M3” flag on the final reports. 

 
7. The requested MDC for Ra-224 for samples 1706286-1, -1DUP, and -3 was not achieved. 

These samples were prepared at a reduced aliquot due to suspected matrix interference.   
These samples were counted for a maximum count time of 1000 minutes and results are 
reported without further qualification. The results are identified with an “M” qualifier on the final 
reports.   
 

8. No further anomalous situations were encountered during the preparation or analysis of these 
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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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 Monday, July 17, 2017Date Printed:
LIMS Version:  6.843

ALS -- Fort Collins
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Isotopic Radium by Alpha Spectroscopy

PAI 714_Ra226 Rev 13Method Blank Results

Prep SOP: PAI 701 Rev 1
Final Aliquot: 500 ml

Count Time: 1000 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: RAS170614-1MB

Date Analyzed: 15-Jun-17

Date Collected: 14-Jun-17

Sample Matrix: WATER

Date Prepared: 14-Jun-17

Prep Batch: RAS170614-1

Run ID: RAS170614-1
QCBatchID: RAS170614-1-1 Result Units: pCi/l

File Name: Spectrum #1

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 714_Ra226 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22413233-32-4 U2.19E-016E-03 +/- 9.5E-02 1E+00 NA

Ra-22613982-63-3 U5.1E-02-9E-03 +/- 2.1E-02 1E+00 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

At-217 75.91.180E+01 8.940E+00 pCi/l 60 - 100 %

Data Package ID: RAS1706286-1

Page 1 of 1Monday, July 17, 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.

Comments:

U   - Result is less than the sample specific MDC.

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

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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Isotopic Radium by Alpha Spectroscopy
PAI 714_Ra226 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 701 Rev 1
Final Aliquot: 500 ml

Count Time: 1000 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: RAS170614-1LCS

Date Analyzed: 15-Jun-17

Date Collected: 14-Jun-17

Sample Matrix: WATER

Date Prepared: 14-Jun-17

Prep Batch: RAS170614-1

Run ID: RAS170614-1
QCBatchID: RAS170614-1-1 Result Units: pCi/l

File Name: Spectrum #1

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-224 9.6E+00 1.3E+00 2E-01 P8.950E+00 107 75 - 125+/-13233-32-4

Ra-226 9.2E+00 1.3E+00 0E-02 P9.210E+00 99.6 75 - 125+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

At-217 80.61.180E+01 9.500E+00 pCi/l 60 - 100 %

Data Package ID: RAS1706286-1

Page 1 of 1Monday, July 17, 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.

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.

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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Isotopic Radium by Alpha Spectroscopy
PAI 714_Ra226 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 701 Rev 1
Final Aliquot: 6.00 ml

Count Time: 1000 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Field ID: 755652 Coalview

Lab ID: 1706286-1DUP

Date Analyzed: 15-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: Filtered
Date Prepared: 14-Jun-17

Prep Batch: RAS170614-1

Run ID: RAS170614-1
QCBatchID: RAS170614-1-1

Result Units: pCi/l
File Name: Spectrum #1

Prep Basis: Filtered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-224 0.8695 213233-32-4 U,M1.9E+01 +/- 1.3E+011.2E+01 +/- 1.2E+01 2.5E+01 U,M 2.5E+01

Ra-226 1.9604 213982-63-3 M39.8E+01 +/- 1.7E+011.25E+02 +/- 2.1E+01 4E+00 M3 4E+00

Data Package ID: RAS1706286-1

Page 1 of 1Monday, July 17, 2017Date Printed:
LIMS Version:  6.843

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

This sample was filtered prior to analysis.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

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

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

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2
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Isotopic Radium by Alpha Spectroscopy
PAI 714_Ra226 Rev 13

Sample Results

Prep SOP: PAI 701 Rev 1
Final Aliquot: 6.00 ml

Count Time: 1000 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: 15-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: Filtered
Date Prepared: 14-Jun-17

Prep Batch: RAS170614-1

Run ID: RAS170614-1
QCBatchID: RAS170614-1-1

Result Units: pCi/l
File Name: Spectrum #1

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Filtered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-224 U,M2.5E+011.2E+01 +/- 1.2E+0113233-32-4 1E+00 NA

Ra-226 M34E+001.25E+02 +/- 2.1E+0113982-63-3 1E+00 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

At-217 79.29.820E+02 7.770E+02 pCi/l 60 - 100 %

Data Package ID: RAS1706286-1

Page 1 of 2Monday, July 17, 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.

Comments: This sample was filtered prior to analysis.

U   - Result is less than the sample specific MDC.

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

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

ALS -- Fort Collins

DL - Decision Level

15 of 80



Isotopic Radium by Alpha Spectroscopy
PAI 714_Ra226 Rev 13

Sample Duplicate Results

Prep SOP: PAI 701 Rev 1
Final Aliquot: 6.00 ml

Count Time: 1000 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Field ID: 755652 Coalview

Lab ID: 1706286-1DUP

Date Analyzed: 15-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

Report Basis: Filtered
Date Prepared: 14-Jun-17

Prep Batch: RAS170614-1

Run ID: RAS170614-1
QCBatchID: RAS170614-1-1

Result Units: pCi/l
File Name: Spectrum #1

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Filtered
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22413233-32-4 U,M2.5E+011.9E+01 +/- 1.3E+01 1E+00 NA

Ra-22613982-63-3 M34E+009.8E+01 +/- 1.7E+01 1E+00 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

At-217 81.09.820E+02 7.960E+02 pCi/l 60 - 100 %

Data Package ID: RAS1706286-1

Page 1 of 1Monday, July 17, 2017
Date Printed:

LIMS Version:  6.843

Comments: This sample was filtered prior to analysis.

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.

U   - Result is less than the sample specific MDC.

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

M - The requested MDC was not met.

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

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2
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Isotopic Radium by Alpha Spectroscopy
PAI 714_Ra226 Rev 13

Sample Results

Prep SOP: PAI 701 Rev 1
Final Aliquot: 26.0 ml

Count Time: 1000 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: 15-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: Filtered
Date Prepared: 14-Jun-17

Prep Batch: RAS170614-1

Run ID: RAS170614-1
QCBatchID: RAS170614-1-1

Result Units: pCi/l
File Name: Spectrum #1

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Filtered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-224 U,M6.6E+002.5E+00 +/- 3.2E+0013233-32-4 1E+00 NA

Ra-226 M31.1E+002E+01 +/- 3.8E+0013982-63-3 1E+00 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

At-217 65.02.270E+02 1.470E+02 pCi/l 60 - 100 %

Data Package ID: RAS1706286-1

Page 2 of 2Monday, July 17, 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.

Comments: This sample was filtered prior to analysis.

U   - Result is less than the sample specific MDC.

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

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

ALS -- Fort Collins

DL - Decision Level
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