
 

 

 

 
Radon-222 

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 799, with procedure 

modifications outlined in QASS 465528. 
 
3. The samples were analyzed for the presence of 222Rn according to the current revision of SOP 

704.  The analyses were completed on 06/15/2017. 
 
4. The analysis results for these samples are reported on an ‘As Received’ basis in units of 

pCi/L.  
 
5. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control 

sample duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 

6. The vials for sample 1706286-3 had larger than pea-sized headspace. The vials with the 
smallest air bubble headspace were used for analysis as per QASS 465528. The presence 
of headspace may result in a potential bias to the results for samples 1706286-3 and -3REP. 

 
7. 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___ 
Pik Yee Yuen       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, June 21, 2017Date Printed:
LIMS Version:  6.843

ALS -- Fort Collins
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SAMPLE  RESULTS SUMMARY 
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Radon-222 by Liquid Scintillation

PAI 704 Rev 11Method Blank Results

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 70 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: RN170614-1MB1MB

Date Analyzed: 14-Jun-17

Date Collected: 14-Jun-17

Sample Matrix: WATER

Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1 Result Units: pCi/l

File Name: B65_19_061401

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 704 Rev 11

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Rn-22214859-67-7 U2.2E+01-2E+00 +/- 1.3E+01 5E+01 NA

Data Package ID: RN1706286-1

Page 1 of 2Wednesday, June 21, 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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Radon-222 by Liquid Scintillation

PAI 704 Rev 11Method Blank Results

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 70 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: RN170614-1MB2MB

Date Analyzed: 14-Jun-17

Date Collected: 14-Jun-17

Sample Matrix: WATER

Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1 Result Units: pCi/l

File Name: B65_19_061401

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 704 Rev 11

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Rn-22214859-67-7 U2.4E+01-4E+00 +/- 1.4E+01 5E+01 NA

Data Package ID: RN1706286-1

Page 2 of 2Wednesday, June 21, 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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Radon-222 by Liquid Scintillation
PAI 704 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 8.85 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: RN170614-1LCS

Date Analyzed: 14-Jun-17

Date Collected: 14-Jun-17

Sample Matrix: WATER

Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1 Result Units: pCi/l

File Name: B65_19_061401

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Rn-222 2.32E+04 2.7E+03 1E+02 P,M32.260E+04 102 75 - 125+/-14859-67-7

Data Package ID: RN1706286-1

Page 1 of 2Wednesday, June 21, 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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Radon-222 by Liquid Scintillation
PAI 704 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 8.85 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Lab ID: RN170614-1LCSD

Date Analyzed: 15-Jun-17

Date Collected: 14-Jun-17

Sample Matrix: WATER

Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1 Result Units: pCi/l

File Name: B65_19_061401

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Rn-222 2.31E+04 2.6E+03 1E+02 P,M32.260E+04 102 75 - 125+/-14859-67-7

Data Package ID: RN1706286-1

Page 2 of 2Wednesday, June 21, 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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Radon-222 by Liquid Scintillation
PAI 704 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 8.85 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Field ID:
Lab ID: RN170614-1LCSD

Date Analyzed: 15-Jun-17

Date Collected: 14-Jun-17

Sample Matrix: WATER

Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1

Result Units: pCi/l
File Name: B65_19_061401

Prep Basis: As Received
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

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

DER

Rn-222 0.0179 2.1314859-67-7 P,M32.31E+04 +/- 2.6E+032.32E+04 +/- 2.7E+03 1E+02 P,M3 1E+02

Data Package ID: RN1706286-1

Page 1 of 1Wednesday, June 21, 2017Date Printed:
LIMS Version:  6.843

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

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  2.13
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Radon-222 by Liquid Scintillation
PAI 704 Rev 11
Sample Results

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 70 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: 14-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: As Received
Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1

Result Units: pCi/l
File Name: B65_19_061401

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Rn-222 U2.6E+01-3E+00 +/- 1.5E+0114859-67-7 5E+01 NA

Data Package ID: RN1706286-1

Page 1 of 4Wednesday, June 21, 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 - 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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Radon-222 by Liquid Scintillation
PAI 704 Rev 11
Sample Results

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 70 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Field ID: 755652 Coalview

Lab ID: 1706286-1REP2

Date Analyzed: 14-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: As Received
Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1

Result Units: pCi/l
File Name: B65_19_061401

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Rn-222 U2.6E+01-3E+00 +/- 1.5E+0114859-67-7 5E+01 NA

Data Package ID: RN1706286-1

Page 2 of 4Wednesday, June 21, 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 - 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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Radon-222 by Liquid Scintillation
PAI 704 Rev 11
Sample Results

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 70 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: 14-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: As Received
Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1

Result Units: pCi/l
File Name: B65_19_061401

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Rn-222 U2.6E+011E+01 +/- 1.6E+0114859-67-7 5E+01 NA

Data Package ID: RN1706286-1

Page 3 of 4Wednesday, June 21, 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 - 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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Radon-222 by Liquid Scintillation
PAI 704 Rev 11
Sample Results

Prep SOP: PAI 799 Rev 4
Final Aliquot: 10.0 ml

Count Time: 70 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1706286

Field ID: 755653 Oscar Y

Lab ID: 1706286-3REP2

Date Analyzed: 14-Jun-17

Date Collected: 13-Jun-17

Sample Matrix: WATER

 Report Basis: As Received
Date Prepared: 14-Jun-17

Prep Batch: RN170614-1

Run ID: RN170614-1A
QCBatchID: RN170614-1-1

Result Units: pCi/l
File Name: B65_19_061401

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Rn-222 U2.7E+01-1.4E+01 +/- 1.5E+0114859-67-7 5E+01 NA

Data Package ID: RN1706286-1

Page 4 of 4Wednesday, June 21, 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 - 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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