
2011438

Karen Waters-Husted

Tuesday, December 22, 2020

Ft. Collins,  Colorado

CH2M HILL Plateau Remediation Company
825 Jadwin Avenue
Richland, WA  99352

ALS Workorder:Re:
CERCLA, November 2020Project Name:
I21-006Project Number:

LIMS Version:  7.531

Seven water samples were received from CH2M HILL Plateau Remediation Company, on 11/20/2020.  The samples 
were scheduled for the following analyses:

Dear Ms. Waters-Husted:

Page 1 of 2

GC/MS Volatiles

Inorganics

Metals

Technetium-99

Tritium
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2011438

Tuesday, December 22, 2020

Ft. Collins,  Colorado

ALS Workorder:Re:
CERCLA, November 2020Project Name:
I21-006Project Number:

LIMS Version:  7.531

The results for these analyses are contained in the enclosed reports.

Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.

Sincerely,

ALS Environmental
Katie M. OBrien
Project Manager

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.  Should 
this laboratory report need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Environmental.

We certify that this data package is in compliance with the SOW, both technically and for completeness, including a full 
description of, explanation of, and corrective actions for, any and all deviations, from either the analyses requested or the 
case narrative requested. Release of the data contained in this hard copy data package has been authorized by the 
Laboratory Analytical Manager (or designee) and the laboratory's client services representative as verified by their signatures
on this report.

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522

ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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Kathleen.Obrien
Signature



12/16/2020

0

SIR21-0120

Date Initiated:

Rev. Number:

SIR Number:SAMPLE ISSUE RESOLUTION (SIR) REPORT

I21-006, X21-018, X21-022SAF NUM(S):

SAMPLE EVENT INFORMATION

ALSLABORATORY:

7

B3XKW8, B3XKW9, B3Y673, B3Y6X4, B3Y797, B3Y813, B3Y818

WATERSAMPLE MATRIX:

SAMPLE NUMBERS:

NUMBER OF SAMPLES:

SAMPLING INFORMATION

ALS2011286, ALS2011358, ALS2011362, ALS2011415, ALS2011438SDG NUM(S):

Quality Control Failure

Laboratory Issue

TYPE:

CLASS:

ISSUE BACKGROUND

Due to analyst oversight, a method blank was not prepared and analyzed with
analytical run VL201124-44A (HPV4 11-24-20).  Subsequent analyses shows that the
instrumentation, sample pathway, reagents and ambient laboratory conditions were free
of contamination.  No further action was taken.

DESCRIPTION:

RESOLUTION

Narrate and report the data.PROPOSED RESOLUTION:

Accept proposed resolution.FINAL RESOLUTION:

12/16/2020O'BRIEN, KATIE

SUBMITTED BY:

ACCEPTED BY:

CUTSFORTH, EC 12/16/2020

A-6003-640 (REV 4)Page 1 of 1
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GC/MS Volatiles 

Case Narrative 
 

CH2M HILL Plateau Remediation Company 
CERCLA, November 2020 – I21-006 

Work Order Number:  2011438 
 
1. These samples were prepared according to SW-846, 3rd Edition procedures.  Specifically, the 

water samples were prepared using purge and trap procedures based on Method 5030C. 
 
2. The samples were analyzed using GC/MS according to the current revision of SOP 525 based 

on SW-846 Method 8260.  All positive results were quantitated against the initial calibration 
standards using the internal standard technique.  The identification of positive results was 
achieved by a comparison of the retention time and mass spectrum of the sample versus the 
daily calibration standard. 

 
3. All initial calibration criteria were met. 
 
4. All initial calibrations are verified by comparing a second source standard calibration verification 

(ICV) against the calibration curve.  All criteria for initial calibration verification were met.  
 
5. Per the guidance in methods 8000 and 8260, all compounds in each of the daily (continuing) 

calibration verifications had sufficient response to support accurate quantitation of the data 
included in this report, with a few exceptions which were low on 11/24/20.  These 
compounds were detected in the associated samples, and the data have been flagged 
accordingly. 
 

6. Methylene chloride, acetone and 2-butanone are common laboratory contaminants.  In order to 
minimize the levels of these compounds detected in the gc/ms analysis, ALS has designated its 
volatile laboratory as a restricted access area.  In addition, the laboratory has been equipped with 
a dedicated, air intake and exhaust system that operates under positive pressure in order to 
minimize cross contamination of these compounds.  Due to fluctuations in ambient laboratory 
conditions, reported sample values for common laboratory contaminants may be due to lab 
contamination even if the compound in question is not detected in the associated method blank. 

 
Due to analyst oversight, a method blank was not analyzed with this batch. See NCR# 15191. 
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7. All laboratory control sample and laboratory control sample duplicate recoveries and RPDs were 
within the acceptance criteria with the following exceptions: 

 
Spiked Compound QC Sample Direction 

Iodomethane LCS/LCSD Low 
Vinyl Chloride LCSD High 
Chloroprene LCSD RPD High 

 
Since the recoveries for chloroprene in the laboratory control sample and laboratory control 
sample duplicate were within control limits, with only the RPD exceeding acceptance criteria, 
quantitations of target compounds were not compromised.  No further action was taken. 

 
Because of the large number of target analytes reported by this method, the lab allows for 
sporadic marginal exceedances.  No further action was taken. 

 
8. Sample 2011356-1 was designated as the quality control sample for this analysis.  Results for the 

shared quality control samples are included at the client’s request.  Similarity of matrix and 
therefore relevance of the QC results should not be automatically inferred for any sample other 
than the native sample selected for QC. 

 
All matrix spike and matrix spike duplicate recoveries and RPDs were within acceptance criteria 
with the following exceptions: 

 
Spiked Compound QC Sample Direction 
Methylene Chloride MS Low 
1,1-dichloroethene MSD RPD High 

Trichloroethene MSD RPD High 
4-methyl-2-pentanone MSD RPD High 

Toluene MSD High and RPD High 
1,1,2-trichloroethane MSD RPD High 
Tetrachloroethene MSD High and RPD High 

 
 The recoveries of these compounds in the laboratory control sample and laboratory control 

sample duplicate were within control limits, which suggest the outliers in the matrix spikes may 
have been due to matrix effects.  No further action was taken.   

 
9. The samples were analyzed within the established holding time. 
 
10. All surrogate recoveries were within acceptance criteria.  
 
11. All internal standard recoveries were within acceptance criteria.  
 
12. Manual integrations are performed when needed to provide consistent and defensible data 

following the guidelines in the current revision of SOP 939.   
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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. 
 
 
_______________________________   __12/21/20____ 
Mindy Norton       Date 
Organics Primary Data Reviewer 
 
 
_______________________________   ____________ 
Organics Final Data Reviewer     Date  
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mindy.norton
Mindy's Signature

Kathleen.Obrien
Typewritten Text
12/22/20

Kathleen.Obrien
Signature



 

 
 

ALS 
Data Qualifier Flags 
Organics 
 
 
 
 
 
U or ND: This flag indicates that the compound was analyzed for but not detected. 
 
J: This flag indicates an estimated value.  This flag is used as follows :  (1)  

when estimating a concentration for tentatively identified compounds 
(TICs) where a 1:1 response is assumed; (2)  when the mass spectral and 
retention time data indicate the presence of a compound that meets the 
volatile and semivolatile GC/MS identification criteria, and the result is 
less than the reporting limit (RL) but greater than the method detection 
limit (MDL); (3)  when the retention time data indicate the presence of a 
compound that meets the GC identification criteria, and the result is less 
than the RL but greater than the MDL; and (4) the reported value is 
estimated.   

 
B: This flag is used when the analyte is detected in the associated method 

blank as well as in the sample.  It indicates probable blank contamination 
and warns the data user.  This flag shall be used for a tentatively identified 
compound (TIC) as well as for a positively identified target compound.   

 
E: This flag identifies compounds whose concentration exceeds the upper 

level of the calibration range. 
 
A: This flag indicates that a tentatively identified compound is a suspected 

aldol-condensation product. 
 
X: This flag indicates that the analyte was diluted below an accurate 

quantitation level. 
 
*: This flag indicates that a spike recovery is equal to or outside the control 

criteria used.   
 
+: This flag indicates that the relative percent difference (RPD) equals or exceeds 

the control criteria.   
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Field ID: B3XRT4

Date Analyzed:24-Nov-20

Date Collected:19-Nov-20

Sample Matrix:WATER

Cleanup:NONE
Basis:As Received

Date Extracted:24-Nov-20

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A ml

mlRun ID:VL201124-44A
QCBatchID:VL201124-4-4

Sample Results

  
 

Result Units:UG/L

File Name:D01053

Lab ID: 2011438-4

Clean DF: 1
Prep Method:SW5030 Rev A

Analysis ReqCode:  8260_VOA_GCM

ALS -- Fort Collins

Analyst:Audrey E. Wolfgang

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

75-71-8 11DICHLORODIFLUOROMETHANE U 0.550.55

74-87-3 11CHLOROMETHANE U 0.450.45

75-01-4 11VINYL CHLORIDE U 0.380.38

74-83-9 11BROMOMETHANE U 0.610.61

75-00-3 11CHLOROETHANE U 0.470.47

75-69-4 11TRICHLOROFLUOROMETHANE U 0.380.38

107-02-8 501ACROLEIN U 6.86.8

75-35-4 111,1-DICHLOROETHENE U 0.480.48

67-64-1 101ACETONE U 5.45.4

74-88-4 51IODOMETHANE UJ 1.41.4

75-15-0 11CARBON DISULFIDE U 0.310.31

75-09-2 21METHYLENE CHLORIDE U 11

156-60-5 11TRANS-1,2-DICHLOROETHENE U 0.420.42

107-13-1 101ACRYLONITRILE U 4.84.8

75-34-3 111,1-DICHLOROETHANE U 0.320.32

108-05-4 21VINYL ACETATE U 0.80.8

156-59-2 11CIS-1,2-DICHLOROETHENE U 0.390.39

78-93-3 1012-BUTANONE U 33

67-66-3 11CHLOROFORM J 0.310.91

71-55-6 111,1,1-TRICHLOROETHANE U 0.360.36

56-23-5 11CARBON TETRACHLORIDE 0.3849

107-06-2 111,2-DICHLOROETHANE U 0.410.41

71-43-2 11BENZENE U 0.30.3

79-01-6 11TRICHLOROETHENE U 0.50.5

78-87-5 111,2-DICHLOROPROPANE U 0.330.33

74-95-3 11DIBROMOMETHANE U 0.320.32

Page 1 of 4Monday, December 21, 2020Date Printed:

Data Package ID: VL2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Field ID: B3XRT4

Date Analyzed:24-Nov-20

Date Collected:19-Nov-20

Sample Matrix:WATER

Cleanup:NONE
Basis:As Received

Date Extracted:24-Nov-20

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A ml

mlRun ID:VL201124-44A
QCBatchID:VL201124-4-4

Sample Results

  
 

Result Units:UG/L

File Name:D01053

Lab ID: 2011438-4

Clean DF: 1
Prep Method:SW5030 Rev A

Analysis ReqCode:  8260_VOA_GCM

ALS -- Fort Collins

Analyst:Audrey E. Wolfgang

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

75-27-4 11BROMODICHLOROMETHANE UJ 0.320.32

10061-01-5 11CIS-1,3-DICHLOROPROPENE U 0.30.3

108-10-1 1014-METHYL-2-PENTANONE U 33

108-88-3 11TOLUENE U 0.340.34

10061-02-6 11TRANS-1,3-DICHLOROPROPENE UJ 0.30.3

79-00-5 111,1,2-TRICHLOROETHANE UJ 0.330.33

591-78-6 1012-HEXANONE U 33

127-18-4 11TETRACHLOROETHENE U 0.350.35

124-48-1 11DIBROMOCHLOROMETHANE U 0.310.31

106-93-4 111,2-DIBROMOETHANE UJ 0.370.37

108-90-7 11CHLOROBENZENE U 0.340.34

630-20-6 111,1,1,2-TETRACHLOROETHANE U 0.310.31

100-41-4 11ETHYLBENZENE U 0.330.33

100-42-5 11STYRENE U 0.30.3

75-25-2 11BROMOFORM U 0.30.3

96-18-4 111,2,3-TRICHLOROPROPANE U 0.510.51

79-34-5 111,1,2,2-TETRACHLOROETHANE U 0.390.39

106-46-7 111,4-DICHLOROBENZENE U 0.30.3

96-12-8 211,2-DIBROMO-3-CHLOROPROPANE U 0.710.71

110-57-6 21TRANS-1,4-DICHLORO-2-BUTENE U 0.60.6

75-05-8 501ACETONITRILE U 1515

107-05-1 11ALLYL CHLORIDE U 0.30.3

97-63-2 11ETHYL METHACRYLATE UJ 0.340.34

78-83-1 1001ISOBUTYL ALCOHOL U 3030

126-98-7 101METHACRYLONITRILE U 33

80-62-6 51METHYL METHACRYLATE U 1.51.5

Page 2 of 4Monday, December 21, 2020Date Printed:

Data Package ID: VL2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Field ID: B3XRT4

Date Analyzed:24-Nov-20

Date Collected:19-Nov-20

Sample Matrix:WATER

Cleanup:NONE
Basis:As Received

Date Extracted:24-Nov-20

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A ml

mlRun ID:VL201124-44A
QCBatchID:VL201124-4-4

Sample Results

  
 

Result Units:UG/L

File Name:D01053

Lab ID: 2011438-4

Clean DF: 1
Prep Method:SW5030 Rev A

Analysis ReqCode:  8260_VOA_GCM

ALS -- Fort Collins

Analyst:Audrey E. Wolfgang

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

107-12-0 501PROPIONITRILE U 5.35.3

126-99-8 11CHLOROPRENE U 0.340.34

1330-20-7 11TOTAL XYLENES U1

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

460-00-4 4-BROMOFLUOROBENZENE 26.3 25 105 70 - 130

1868-53-7 DIBROMOFLUOROMETHANE 23.8 25 95 70 - 130

2037-26-5 TOLUENE-D8 25.1 25 100 70 - 130

Page 3 of 4Monday, December 21, 2020Date Printed:

Data Package ID: VL2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Field ID: B3Y6X4

Date Analyzed:24-Nov-20

Date Collected:18-Nov-20

Sample Matrix:WATER

Cleanup:NONE
Basis:As Received

Date Extracted:24-Nov-20

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A ml

mlRun ID:VL201124-44A
QCBatchID:VL201124-4-1

Sample Results

  
 

Result Units:UG/L

File Name:D01054

Lab ID: 2011438-7

Clean DF: 1
Prep Method:SW5030 Rev A

Analysis ReqCode:  8260_VOA_GCM

ALS -- Fort Collins

Analyst:Audrey E. Wolfgang

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

75-09-2 21METHYLENE CHLORIDE U 11

67-66-3 11CHLOROFORM U 0.310.31

56-23-5 11CARBON TETRACHLORIDE U 0.380.38

79-01-6 11TRICHLOROETHENE 0.53.2

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

460-00-4 4-BROMOFLUOROBENZENE 27.1 25 108 70 - 130

1868-53-7 DIBROMOFLUOROMETHANE 24.3 25 97 70 - 130

2037-26-5 TOLUENE-D8 24.9 25 99 70 - 130

Page 4 of 4Monday, December 21, 2020Date Printed:

Data Package ID: VL2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Laboratory Control Sample and Laboratory Control Sample Duplicate

  
 

ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed:11/24/2020

Date Collected:N/A

Sample Matrix:WATER

Cleanup:NONE
Basis:N/A

Date Extracted:11/24/2020

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-44A
QCBatchID:VL201124-4-4

Lab ID: VL201124-4LCS

UG/LResult Units:
Clean DF: 1

File Name: D01037Prep Method:SW5030A

DICHLORODIFLUOROMETHANE 10 19.82 98 70 - 130%75-71-8

CHLOROMETHANE 10 19.32 93 70 - 130%74-87-3

VINYL CHLORIDE 10 112.1 121 70 - 130%75-01-4

BROMOMETHANE 10 110.1 101 70 - 130%74-83-9

CHLOROETHANE 10 19.08 91 70 - 130%75-00-3

TRICHLOROFLUOROMETHANE 10 19.11 91 70 - 130%75-69-4

ACROLEIN 100 5093.9 94 70 - 130%107-02-8

1,1-DICHLOROETHENE 10 18.43 84 70 - 130%75-35-4

ACETONE 40 1028.9 72 70 - 130%67-64-1

IODOMETHANE 10 55.7 57 70 - 130%74-88-4 *

CARBON DISULFIDE 10 18.02 80 70 - 130%75-15-0

METHYLENE CHLORIDE 10 28.43 84 70 - 130%75-09-2

TRANS-1,2-DICHLOROETHENE 10 18.87 89 70 - 130%156-60-5

ACRYLONITRILE 100 1093.5 94 70 - 130%107-13-1

1,1-DICHLOROETHANE 10 18.6 86 70 - 130%75-34-3

VINYL ACETATE 10 211.2 112 70 - 130%108-05-4

CIS-1,2-DICHLOROETHENE 10 18.86 89 70 - 130%156-59-2

2-BUTANONE 40 1032.6 81 70 - 130%78-93-3

CHLOROFORM 10 18.91 89 70 - 130%67-66-3

1,1,1-TRICHLOROETHANE 10 18.74 87 70 - 130%71-55-6

CARBON TETRACHLORIDE 10 18.39 84 70 - 130%56-23-5

1,2-DICHLOROETHANE 10 19 90 70 - 130%107-06-2

BENZENE 10 19.15 92 70 - 130%71-43-2

TRICHLOROETHENE 10 19.29 93 70 - 130%79-01-6

1,2-DICHLOROPROPANE 10 18.99 90 70 - 130%78-87-5

DIBROMOMETHANE 10 18.74 87 70 - 130%74-95-3

Page 1 of 6Monday, December 21, 2020Date Printed:

Data Package ID: VL2011438-1

LIMS Version:  7.012
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Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Laboratory Control Sample and Laboratory Control Sample Duplicate

  
 

Lab Name: ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed:11/24/2020

Date Collected:N/A

Sample Matrix:WATER

Cleanup:NONE
Basis:N/A

Date Extracted:11/24/2020

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-44A
QCBatchID:VL201124-4-4

Lab ID: VL201124-4LCS

UG/LResult Units:
Clean DF: 1

File Name: D01037Prep Method:SW5030A

BROMODICHLOROMETHANE 10 17.9 79 70 - 130%75-27-4

CIS-1,3-DICHLOROPROPENE 10 19.34 93 70 - 130%10061-01-5

4-METHYL-2-PENTANONE 40 1032.6 81 70 - 130%108-10-1

TOLUENE 10 19.38 94 70 - 130%108-88-3

TRANS-1,3-DICHLOROPROPENE 10 17.44 74 70 - 130%10061-02-6

1,1,2-TRICHLOROETHANE 10 17.83 78 70 - 130%79-00-5

2-HEXANONE 40 1029.8 74 70 - 130%591-78-6

TETRACHLOROETHENE 10 18.82 88 70 - 130%127-18-4

DIBROMOCHLOROMETHANE 10 18.63 86 70 - 130%124-48-1

1,2-DIBROMOETHANE 10 17.75 77 70 - 130%106-93-4

CHLOROBENZENE 10 19.14 91 70 - 130%108-90-7

1,1,1,2-TETRACHLOROETHANE 10 19.43 94 70 - 130%630-20-6

ETHYLBENZENE 10 18.93 89 70 - 130%100-41-4

M+P-XYLENE 20 118.8 94 70 - 130%179601-23-1

O-XYLENE 10 19.38 94 70 - 130%95-47-6

STYRENE 10 19.13 91 70 - 130%100-42-5

BROMOFORM 10 110.8 108 70 - 130%75-25-2

1,2,3-TRICHLOROPROPANE 10 18.05 80 70 - 130%96-18-4

1,1,2,2-TETRACHLOROETHANE 10 18.1 81 70 - 130%79-34-5

1,4-DICHLOROBENZENE 10 18.81 88 70 - 130%106-46-7

1,2-DIBROMO-3-CHLOROPROPANE 10 28.25 83 70 - 130%96-12-8

TRANS-1,4-DICHLORO-2-BUTENE 10 28.18 82 70 - 130%110-57-6

ACETONITRILE 100 5083.2 83 70 - 130%75-05-8

ALLYL CHLORIDE 10 19.42 94 70 - 130%107-05-1

ETHYL METHACRYLATE 10 17.92 79 70 - 130%97-63-2

ISOBUTYL ALCOHOL 200 100155 77 70 - 130%78-83-1

METHACRYLONITRILE 10 109.01 90 70 - 130%126-98-7 J

Page 2 of 6Monday, December 21, 2020Date Printed:

Data Package ID: VL2011438-1

LIMS Version:  7.012
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Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Laboratory Control Sample and Laboratory Control Sample Duplicate

  
 

Lab Name: ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed:11/24/2020

Date Collected:N/A

Sample Matrix:WATER

Cleanup:NONE
Basis:N/A

Date Extracted:11/24/2020

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-44A
QCBatchID:VL201124-4-4

Lab ID: VL201124-4LCS

UG/LResult Units:
Clean DF: 1

File Name: D01037Prep Method:SW5030A

METHYL METHACRYLATE 10 58.66 87 70 - 130%80-62-6

PROPIONITRILE 100 5084.9 85 70 - 130%107-12-0

CHLOROPRENE 10 18.54 85 70 - 130%126-99-8
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Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Laboratory Control Sample and Laboratory Control Sample Duplicate

  
 

Lab Name: ALS -- Fort Collins

CASNO Target Analyte LCSD 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCSD 
% Rec.

RPD 
Limit

Date Analyzed:11/24/2020

Date Collected:N/A

Sample Matrix:WATER

Cleanup:NONE
Basis:N/A

Date Extracted:11/24/2020

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-44A
QCBatchID:VL201124-4-4

Lab ID: VL201124-4LCSD

UG/LResult Units:
Clean DF: 1

RPD

File Name: D01038Prep Method:SW5030A

DICHLORODIFLUOROMETHANE 10 111.5 115 2075-71-8 15

CHLOROMETHANE 10 111.1 111 2074-87-3 18

VINYL CHLORIDE 10 113.6 136 2075-01-4 * 11

BROMOMETHANE 10 111.6 116 2074-83-9 14

CHLOROETHANE 10 110.8 108 2075-00-3 18

TRICHLOROFLUOROMETHANE 10 110.6 106 2075-69-4 15

ACROLEIN 100 50105 105 20107-02-8 11

1,1-DICHLOROETHENE 10 19.59 96 2075-35-4 13

ACETONE 40 1031.5 79 3067-64-1 9

IODOMETHANE 10 56.81 68 2074-88-4 * 18

CARBON DISULFIDE 10 19.12 91 2075-15-0 13

METHYLENE CHLORIDE 10 29.74 97 2075-09-2 14

TRANS-1,2-DICHLOROETHENE 10 19.76 98 20156-60-5 10

ACRYLONITRILE 100 10106 106 20107-13-1 12

1,1-DICHLOROETHANE 10 19.81 98 2075-34-3 13

VINYL ACETATE 10 211.9 119 20108-05-4 7

CIS-1,2-DICHLOROETHENE 10 110 100 20156-59-2 12

2-BUTANONE 40 1035.9 90 3078-93-3 10

CHLOROFORM 10 110.1 101 2067-66-3 12

1,1,1-TRICHLOROETHANE 10 19.9 99 2071-55-6 12

CARBON TETRACHLORIDE 10 17.73 77 2056-23-5 8

1,2-DICHLOROETHANE 10 18.11 81 20107-06-2 10

BENZENE 10 19.53 95 2071-43-2 4

TRICHLOROETHENE 10 19.53 95 2079-01-6 3

1,2-DICHLOROPROPANE 10 19.64 96 2078-87-5 7

DIBROMOMETHANE 10 18.6 86 2074-95-3 2

BROMODICHLOROMETHANE 10 18.76 88 2075-27-4 10
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Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Laboratory Control Sample and Laboratory Control Sample Duplicate

  
 

Lab Name: ALS -- Fort Collins

CASNO Target Analyte LCSD 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCSD 
% Rec.

RPD 
Limit

Date Analyzed:11/24/2020

Date Collected:N/A

Sample Matrix:WATER

Cleanup:NONE
Basis:N/A

Date Extracted:11/24/2020

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-44A
QCBatchID:VL201124-4-4

Lab ID: VL201124-4LCSD

UG/LResult Units:
Clean DF: 1

RPD

File Name: D01038Prep Method:SW5030A

CIS-1,3-DICHLOROPROPENE 10 110.2 102 2010061-01-5 8

4-METHYL-2-PENTANONE 40 1031.5 79 30108-10-1 3

TOLUENE 10 19.22 92 20108-88-3 2

TRANS-1,3-DICHLOROPROPENE 10 18.03 80 2010061-02-6 8

1,1,2-TRICHLOROETHANE 10 18.39 84 2079-00-5 7

2-HEXANONE 40 1031 78 30591-78-6 4

TETRACHLOROETHENE 10 19.13 91 20127-18-4 3

DIBROMOCHLOROMETHANE 10 19.54 95 20124-48-1 10

1,2-DIBROMOETHANE 10 18.73 87 20106-93-4 12

CHLOROBENZENE 10 19.19 92 20108-90-7 1

1,1,1,2-TETRACHLOROETHANE 10 19.44 94 20630-20-6 0

ETHYLBENZENE 10 18.93 89 20100-41-4 0

M+P-XYLENE 20 118.4 92 20179601-23-1 2

O-XYLENE 10 19.21 92 2095-47-6 2

STYRENE 10 18.85 88 20100-42-5 3

BROMOFORM 10 110.2 102 2075-25-2 6

1,2,3-TRICHLOROPROPANE 10 18.44 84 2096-18-4 5

1,1,2,2-TETRACHLOROETHANE 10 17.9 79 2079-34-5 2

1,4-DICHLOROBENZENE 10 18.85 89 20106-46-7 0

1,2-DIBROMO-3-CHLOROPROPANE 10 28.19 82 2096-12-8 1

TRANS-1,4-DICHLORO-2-BUTENE 10 27.68 77 20110-57-6 6

ACETONITRILE 100 50101 101 2075-05-8 20

ALLYL CHLORIDE 10 110.6 106 20107-05-1 12

ETHYL METHACRYLATE 10 18.43 84 2097-63-2 6

ISOBUTYL ALCOHOL 200 100141 70 2078-83-1 9

METHACRYLONITRILE 10 109.92 99 20126-98-7 J 10

METHYL METHACRYLATE 10 58.85 88 2080-62-6 2
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Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C

GC/MS Volatiles

Laboratory Control Sample and Laboratory Control Sample Duplicate

  
 

Lab Name: ALS -- Fort Collins

CASNO Target Analyte LCSD 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCSD 
% Rec.

RPD 
Limit

Date Analyzed:11/24/2020

Date Collected:N/A

Sample Matrix:WATER

Cleanup:NONE
Basis:N/A

Date Extracted:11/24/2020

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-44A
QCBatchID:VL201124-4-4

Lab ID: VL201124-4LCSD

UG/LResult Units:
Clean DF: 1

RPD

File Name: D01038Prep Method:SW5030A

PROPIONITRILE 100 5099.3 99 20107-12-0 16

CHLOROPRENE 10 111 110 20126-99-8 + 25

CASNO Target Analyte LCSD 
Flag

Spike 
Added

LCS % 
Rec.

LCSD % 
Rec.

Control 
Limits

Surrogate Recovery LCS/LCSD

LCS 
Flag

4-BROMOFLUOROBENZENE 25460-00-4 100103 70 - 130

DIBROMOFLUOROMETHANE 251868-53-7 10499 70 - 130

TOLUENE-D8 252037-26-5 96102 70 - 130
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C
GC/MS Volatiles

Matrix Spike And Matrix Spike Duplicate

  
 

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed:24-Nov-20

Date Collected:16-Nov-20

Sample Matrix:WATER

Cleanup:NONE
Basis:As Received

Date Extracted:24-Nov-20

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-444A
QCBatchID:VL201124-4-6

LabID: 2011356-1MS
Field ID: SHARED QC

Result Units:UG/L

Prep Method:SW5030 Rev A

File Name:D01046

VINYL CHLORIDE 101 115 70 - 130%75-01-4 0.38 U 11.5

1,1-DICHLOROETHENE 101 83 70 - 130%75-35-4 0.48 U 8.35

ACETONE 4010 80 70 - 130%67-64-1 5.4 U 31.9

CARBON DISULFIDE 101 91 70 - 130%75-15-0 0.31 U 9.05

METHYLENE CHLORIDE 102 61 70 - 130%75-09-2 *16 22.3

1,1-DICHLOROETHANE 101 90 70 - 130%75-34-3 0.32 U 8.96

2-BUTANONE 4010 89 70 - 130%78-93-3 3 U 35.6

CHLOROFORM 101 101 70 - 130%67-66-3 0.31 U 10.1

1,1,1-TRICHLOROETHANE 101 86 70 - 130%71-55-6 0.36 U 8.61

CARBON TETRACHLORIDE 101 88 70 - 130%56-23-5 0.38 U 8.81

1,2-DICHLOROETHANE 101 99 70 - 130%107-06-2 0.41 U 9.94

BENZENE 101 106 70 - 130%71-43-2 0.3 U 10.6

TRICHLOROETHENE 101 89 70 - 130%79-01-6 0.5 U 8.9

4-METHYL-2-PENTANONE 4010 86 70 - 130%108-10-1 3 U 34.5

TOLUENE 101 108 70 - 130%108-88-3 0.34 U 10.8

1,1,2-TRICHLOROETHANE 101 96 70 - 130%79-00-5 0.33 U 9.55

TETRACHLOROETHENE 101 106 70 - 130%127-18-4 0.35 U 10.6

CHLOROBENZENE 101 102 70 - 130%108-90-7 0.34 U 10.2

ETHYLBENZENE 101 101 70 - 130%100-41-4 0.33 U 10.1
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C
GC/MS Volatiles

Matrix Spike And Matrix Spike Duplicate

  
 

ALS -- Fort Collins

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed:24-Nov-20

Date Collected:16-Nov-20

Sample Matrix:WATER

Cleanup:NONE
Basis:As Received

Date Extracted:24-Nov-20

Sample Aliquot: 10
Final Volume: 10

Prep Batch:VL201124-4
% Moisture:N/A

ml
ml

Run ID:VL201124-444A
QCBatchID:VL201124-4-6

LabID: 2011356-1MSD
Field ID: SHARED QC

Result Units:UG/L

Prep Method:SW5030 Rev A

File Name:D01047

VINYL CHLORIDE 201 375-01-4 11911.9 10

1,1-DICHLOROETHENE 201 2475-35-4 10610.6 + 10

ACETONE 2010 1367-64-1 9136.4 40

CARBON DISULFIDE 201 1375-15-0 10310.3 10

METHYLENE CHLORIDE 202 1375-09-2 9225.4 10

1,1-DICHLOROETHANE 201 2075-34-3 11011 10

2-BUTANONE 2010 1078-93-3 9839.2 40

CHLOROFORM 201 467-66-3 979.66 10

1,1,1-TRICHLOROETHANE 201 1471-55-6 999.91 10

CARBON TETRACHLORIDE 201 2056-23-5 10710.7 10

1,2-DICHLOROETHANE 201 5107-06-2 10510.5 10

BENZENE 201 1071-43-2 11711.7 10

TRICHLOROETHENE 201 2579-01-6 11511.5 + 10

4-METHYL-2-PENTANONE 2010 33108-10-1 12048.1 + 40

TOLUENE 201 29108-88-3 14414.4 *+ 10

1,1,2-TRICHLOROETHANE 201 2679-00-5 12412.4 + 10

TETRACHLOROETHENE 201 26127-18-4 13813.8 *+ 10

CHLOROBENZENE 201 7108-90-7 11011 10

ETHYLBENZENE 201 14100-41-4 11611.6 10
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW8260_25C
GC/MS Volatiles

Matrix Spike And Matrix Spike Duplicate

  
 

ALS -- Fort Collins

CASNO Target Analyte MSD 
Flag

Spike 
Added

MS % 
Rec.

MSD % 
Rec.

Control 
Limits

Surrogate Recovery MS/MSD

MS 
Flag

4-BROMOFLUOROBENZENE 25460-00-4 87102 70 - 130

DIBROMOFLUOROMETHANE 251868-53-7 9092 70 - 130

TOLUENE-D8 252037-26-5 128101 70 - 130

Page 3 of 3Monday, December 21, 2020Date Printed:

Data Package ID: VL2011438-1

LIMS Version:  7.012

ALS -- Fort Collins

ALS2011438

27 of 85

ALS2011438                                                       Dec 22, 2020 Rev 0



Prep Batch ID:  VL201124-4

Start Date: 11/24/20

Start Time: 14:07

End Date: 11/24/20

End Time: 21:51

Prep Analyst: Audrey E. Wolfgang

Comments:

Concentration Method: NONE

Validated By: twk

Date Validated: 12/17/20

Time Validated: 13:41

Batch Created By: twk

Date Created: 12/16/20

Time Created: 0:05Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW5030A

QC Batch ID: VL201124-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 10 10 2011358XXXXXXVL201124-4

LCS WATER NONE 1XXXXXX 10 10 2011358XXXXXXVL201124-4

LCSD WATER NONE 1XXXXXX 10 10 2011358XXXXXXVL201124-4

SMP WATER NONE 1XXXXXX 10 10 2011358XXXXXX2011358-3

SMP WATER NONE 1XXXXXX 10 10 2011358XXXXXX2011358-4

SMP WATER NONE 1XXXXXX 10 10 2011362XXXXXX2011362-1

SMP WATER NONE 1XXXXXX 10 10 2011415XXXXXX2011415-1

SMP WATER NONE 111/18/2020 10 10 2011438B3Y6X42011438-7

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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 Monday, December 21, 2020Date Printed:
LIMS Version:  7.012

ALS -- Fort Collins

ALS2011438

28 of 85

ALS2011438                                                       Dec 22, 2020 Rev 0



Prep Batch ID:  VL201124-4

Start Date: 11/24/20

Start Time: 14:07

End Date: 11/24/20

End Time: 21:51

Prep Analyst: Audrey E. Wolfgang

Comments:

Concentration Method: NONE

Validated By: twk

Date Validated: 12/17/20

Time Validated: 13:41

Batch Created By: twk

Date Created: 12/16/20

Time Created: 0:05Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW5030A

QC Batch ID: VL201124-4-4

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 10 10 2011438XXXXXXVL201124-4

LCS WATER NONE 1XXXXXX 10 10 2011438XXXXXXVL201124-4

LCSD WATER NONE 1XXXXXX 10 10 2011438XXXXXXVL201124-4

SMP WATER NONE 111/19/2020 10 10 2011438B3XRT42011438-4

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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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Prep Batch ID:  VL201124-4

Start Date: 11/24/20

Start Time: 14:07

End Date: 11/24/20

End Time: 21:51

Prep Analyst: Audrey E. Wolfgang

Comments:

Concentration Method: NONE

Validated By: twk

Date Validated: 12/17/20

Time Validated: 13:41

Batch Created By: twk

Date Created: 12/16/20

Time Created: 0:05Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW5030A

QC Batch ID: VL201124-4-6

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 10 10 2011286XXXXXXVL201124-4

LCS WATER NONE 1XXXXXX 10 10 2011286XXXXXXVL201124-4

LCSD WATER NONE 1XXXXXX 10 10 2011286XXXXXXVL201124-4

MS WATER NONE 1XXXXXX 10 10 2011356XXXXXX2011356-1

MSD WATER NONE 1XXXXXX 10 10 2011356XXXXXX2011356-1

SMP WATER NONE 1XXXXXX 10 10 2011286XXXXXX2011286-1

SMP WATER NONE 1XXXXXX 10 10 2011286XXXXXX2011286-2

SMP WATER NONE 1XXXXXX 10 10 2011356XXXXXX2011356-1

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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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CONTROLLED
NON-CONFORMANCE REPORT

NCR #: 15191

Ft. Collins,  Colorado

Initiated By: Tyler W. Knaebel on 12/16/2020

Event Type: Method Requirements Not Met -- No Method Blank

Event Explanation: Due to analyst oversight, a method  blank was not prepared and analyzed with analytical run VL201124-44A (HPV4 11-24-20).  
Subsequent analyses shows that the instrumentation, sample pathway, reagents and ambient laboratory conditions were free of 
contamination.  No further action was taken.

Non-Conformance

Action To
Prevent Reccurence: isolated incident by new analyst

Corrective Action:
Department Manager Approval:

Approval Date:

Corrective Action

Corrective Action Comments:

Workorders Affected

Approved By Approval DateWorkorder -- Procedure
PENDINGNo client contact information.2011454 -- SW8260_25

The samples were originally associated with the following Batch(es):

Associated Batches

All rework was completed in the following Batch(es):

Not ApplicableVL201124-44A created on 11/24/2020

NCR Approval

Department Manager Approval:
QA Manager Approval:

Project Manager Approval:
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Inorganics 

Case Narrative 
 

CH2M HILL Plateau Remediation Company 
CERCLA, November 2020 -- I21-006 

Work Order Number:  2011438 
  

1. The sample was prepared for analysis based on Environmental Monitoring Systems 
Laboratory (EMSL) Rev 2.1 procedures. 

2. The sample was analyzed following EMSL procedures for the current revision of the 
following SOP and method: 

Analyte Method SOP # 
Chloride 300.0 Revision 2.1 1113  
Fluoride 300.0 Revision 2.1 1113  
Nitrate as N 300.0 Revision 2.1 1113  
Nitrite as N 300.0 Revision 2.1 1113  
Sulfate 300.0 Revision 2.1 1113  

 
3. All standards and solutions were used within their recommended shelf life. 

4. The sample was prepared and analyzed within the established hold time for this analysis.    

All in house quality control procedures were followed, as described below. 

5. General quality control procedures. 

n A preparation (method) blank, laboratory control sample (LCS) and laboratory control 
sample duplicate (LCSD) were prepared and analyzed with the samples in this 
preparation batch.   

n The method blank associated with this batch was below the reporting limit for the 
requested analytes. Sample results have been compared to the blank results and are 
flagged as appropriate.   

n All laboratory control sample criteria were met. 

ALS2011438

32 of 85

ALS2011438                                                       Dec 22, 2020 Rev 0



 

 
 

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

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

6. Matrix specific quality control procedures. 

Sample 2011439-7 was designated as the quality control sample for this analysis.  Results for the 
shared quality control samples are included at the client’s request. 

Similarity of matrix and therefore relevance of the QC results should not be automatically 
inferred for any sample other than the native sample selected for QC.   

n A matrix spike (MS) was prepared and analyzed with the anion batch.  All guidance 
criteria for precision and accuracy were met. 

7. It is a standard practice that samples for CHPRC on the ion chromatograph are analyzed at 
a dilution. The 2X factor can be considered an artifact of the prep and does not indicate a 
secondary dilution and is therefore not flagged as a dilution.    

8. Manual integrations are performed when needed to provide consistent and defensible data 
following the guidelines in the current revision of SOP 939. 

 

 
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. 
 
 
_______________________________   __12/11/20___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  

_______________________________   ___________ 
Inorganics Final Data Reviewer    Date  
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Inorganic Data Reporting Qualifiers 
 

The following qualifiers are used as needed by the laboratory when reporting results of 
inorganic analyses. 

 
• Concentration 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 ALS’s Method Detection 
Limit.  If the analyte was analyzed for but not detected a “U” is entered. 

 
• 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. 
 
C   -  The analyte was detected in both the sample and the associated QC blank, and the 

sample concentration was <=20X the blank concentration. 
 
D   -  Analyte was reported at a secondary dilution factor, typically DF>1 (i.e., the primary 

preparation required dilution to either bring the analyte within the calibration range or 
to minimize interference). Required for organics/wetchem if the sample was diluted. 
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method EPA300.0  Revision 2.1  

Ion Chromatography

Field ID: B3XRT3

Date Analyzed: 20-Nov-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 20-Nov-20

Sample Aliquot: 5
Final Volume: 5

Prep Batch: IC201120-1
% Moisture: N/A ml

mlRun ID: IC201120-1a3
QCBatchID: IC201120-1-1

Sample Results

Result Units: MG/L

File Name: 201120IC3LIMS

Lab ID: 2011438-3

Clean DF: 1
Prep Method: NONE

ALS -- Fort Collins

Analyst: Keli J. Smith

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

16984-48-8 0.22FLUORIDE 0.0780.38

16887-00-6 0.42CHLORIDE 0.1531

14797-65-0 0.32NITRITE AS N U 0.140.14

14797-55-8 0.42NITRATE AS N 0.1813

14808-79-8 22SULFATE 1.152

Page 1 of 1Friday, December 11, 2020Date Printed:

Data Package ID: IC2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method EPA300.0  Revision 2.1  

Ion Chromatography

Date Analyzed: 20-Nov-20

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 20-Nov-20

Sample Aliquot: 5
Final Volume: 5

Prep Batch: IC201120-1
% Moisture: N/A

ml
ml

Run ID: IC201120-1a3
QCBatchID: IC201120-1-1

Method Blank

Lab ID: IC201120-1MB

MG/LResult Units:

File Name: 201120IC3LIMS

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

16984-48-8 FLUORIDE 0.11 0.0390.039 U

16887-00-6 CHLORIDE 0.21 0.0760.076 U

14797-65-0 NITRITE AS N 0.151 0.0690.069 U

14797-55-8 NITRATE AS N 0.21 0.0920.092 U

14808-79-8 SULFATE 11 0.530.53 U

Page 1 of 1Friday, December 11, 2020Date Printed:

Data Package ID: IC2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method EPA300.0  Revision 2.1  

Ion Chromatography

Laboratory Control Sample and Laboratory Control Sample Duplicate
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 11/20/2020

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/20/2020

Sample Aliquot: 5
Final Volume: 5

Prep Batch: IC201120-1
% Moisture: N/A

ml
ml

Run ID: IC201120-1a3
QCBatchID: IC201120-1-1

Lab ID: IC201120-1LCS

MG/LResult Units:
Clean DF: 1

File Name: 201120IC3LIMSPrep Method: NONE

FLUORIDE 5 0.14.9 98 90 - 110%16984-48-8

CHLORIDE 10 0.210.1 101 90 - 110%16887-00-6

NITRITE AS N 4.99 0.155.1 102 90 - 110%14797-65-0

NITRATE AS N 10 0.210 100 90 - 110%14797-55-8

SULFATE 50 150 100 90 - 110%14808-79-8

CASNO Target Analyte LCSD 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCSD 
% Rec.

RPD 
Limit

Date Analyzed: 11/20/2020

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/20/2020

Sample Aliquot: 5
Final Volume: 5

Prep Batch: IC201120-1
% Moisture: N/A

ml
ml

Run ID: IC201120-1a3
QCBatchID: IC201120-1-1

Lab ID: IC201120-1LCSD

MG/LResult Units:
Clean DF: 1

RPD

File Name: 201120IC3LIMSPrep Method: NONE

FLUORIDE 5 0.14.88 98 1516984-48-8 0

CHLORIDE 10 0.210.1 101 1516887-00-6 0

NITRITE AS N 4.99 0.155.1 102 1514797-65-0 0

NITRATE AS N 10 0.210 100 1514797-55-8 0

SULFATE 50 149.9 100 1514808-79-8 0

Page 1 of 1Friday, December 11, 2020Date Printed:

Data Package ID: IC2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method EPA300.0  Revision 2.1  

Ion Chromatography

Date Analyzed: 20-Nov-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 20-Nov-20

Sample Aliquot: 5
Final Volume: 5

Prep Batch: IC201120-1
% Moisture: N/A

ml
ml

Run ID: IC201120-1a3
QCBatchID: IC201120-1-1

Matrix Spike

Field ID: SHARED QC

LabID: 2011439-7MS MG/LResult Units:
File Name: 201120IC3LIMS

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

FLUORIDE 40.24.2 95 85 - 115%0.3916984-48-8

CHLORIDE 100.428.7 95 85 - 115%1916887-00-6

NITRITE AS N 3.990.33.48 87 85 - 115%0.3 U14797-65-0

NITRATE AS N 100.414.5 99 85 - 115%4.514797-55-8

SULFATE 402112 95 85 - 115%7414808-79-8

Page 1 of 1Friday, December 11, 2020Date Printed:

Data Package ID: IC2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Prep Batch ID:  IC201120-1

Start Date: 11/20/20

Start Time: 11:00

End Date: 11/20/20

End Time: 12:00

Prep Analyst: Keli J. Smith

Comments:

Concentration Method: NONE

Validated By: kjs

Date Validated: 11/24/20

Time Validated: 6:08

Batch Created By: kjs

Date Created: 11/20/20

Time Created: 5:54Initial Volume Units: ml

Final Volume Units: ml

Extract Method: NONE

QC Batch ID: IC201120-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 5 5 2011439XXXXXXIC201120-1

LCS WATER NONE 1XXXXXX 5 5 2011439XXXXXXIC201120-1

LCSD WATER NONE 1XXXXXX 5 5 2011439XXXXXXIC201120-1

MS WATER NONE 1XXXXXX 5 5 2011233XXXXXX2011233-1

MS WATER NONE 1XXXXXX 5 5 2011386XXXXXX2011386-1

MS WATER NONE 1XXXXXX 5 5 2011439XXXXXX2011439-7

SMP WATER NONE 1XXXXXX 5 5 2011233XXXXXX2011233-1

SMP WATER NONE 1XXXXXX 5 5 2011233XXXXXX2011233-2

SMP WATER NONE 1XXXXXX 5 5 2011233XXXXXX2011233-3

SMP WATER NONE 1XXXXXX 5 5 2011233XXXXXX2011233-4

SMP WATER NONE 1XXXXXX 5 5 2011376XXXXXX2011376-1

SMP WATER NONE 1XXXXXX 5 5 2011376XXXXXX2011376-2

SMP WATER NONE 1XXXXXX 5 5 2011386XXXXXX2011386-1

SMP WATER NONE 1XXXXXX 5 5 2011409XXXXXX2011409-1

SMP WATER NONE 1XXXXXX 5 5 2011409XXXXXX2011409-2

SMP WATER NONE 1XXXXXX 5 5 2011416XXXXXX2011416-1

SMP WATER NONE 111/19/2020 5 5 2011438B3XRT32011438-3

SMP WATER NONE 1XXXXXX 5 5 2011439XXXXXX2011439-7

SMP WATER NONE 1XXXXXX 5 5 2011441XXXXXX2011441-1

SMP WATER NONE 1XXXXXX 5 5 2011460XXXXXX2011460-1

SMP WATER NONE 1XXXXXX 5 5 2011460XXXXXX2011460-2

SMP WATER NONE 1XXXXXX 5 5 2011460XXXXXX2011460-4

SMP WATER NONE 1XXXXXX 5 5 2011460XXXXXX2011460-6

SMP WATER NONE 1XXXXXX 5 5 2011460XXXXXX2011460-7

SMP WATER NONE 1XXXXXX 5 5 2011460XXXXXX2011460-8

Page 1 of 2 Friday, December 11, 2020Date Printed:
LIMS Version:  7.012

ALS -- Fort Collins
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Prep Batch ID:  IC201120-1

Start Date: 11/20/20

Start Time: 11:00

End Date: 11/20/20

End Time: 12:00

Prep Analyst: Keli J. Smith

Comments:

Concentration Method: NONE

Validated By: kjs

Date Validated: 11/24/20

Time Validated: 6:08

Batch Created By: kjs

Date Created: 11/20/20

Time Created: 5:54Initial Volume Units: ml

Final Volume Units: ml

Extract Method: NONE

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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 2 of 2 Friday, December 11, 2020Date Printed:
LIMS Version:  7.012

ALS -- Fort Collins
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Metals 

Case Narrative 
 

CH2M HILL Plateau Remediation Company 
CERCLA, November 2020 – I21-006 

Work Order Number:  2011438 
 
1. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by Trace ICP and ICP-MS, the samples were digested following method 3005A 

and the current revision of SOP 806. 
 

2. Analysis by Trace ICP followed method 6010D and the current revision of SOP 834. 
 

3. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 
 

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

 
5. The samples were prepared and analyzed within the established hold time. 
 
All in house quality control procedures were followed, as described below. 
 
6. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in this digestion batch.  

• The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analytes.  Sample results have been compared to the 
blank results and are flagged as appropriate.   

• 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.  

ALS2011438
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• The interference check samples and high standard read-backs associated with Method 
6010D were within acceptance criteria. 

• The interference check samples associated with Method 6020B were analyzed. 
 
7. Matrix specific quality control procedures. 
 

Sample 2011442-1 was designated as the quality control sample for each analysis.  Results 
for the shared quality control samples are included at the client’s request.     

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each batch.  
All acceptance criteria for accuracy and precision were met. 

• A serial dilution was analyzed with each ICP batch.  All acceptance criteria were met. 
 

8. It is a standard practice that samples for ICP-MS are analyzed at a dilution. The 5X factor can be 
considered an artifact of the prep and does not indicate a secondary dilution and is therefore not 
flagged as a dilution. 

 
 
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. 
 
 
 
_______________________________   __12/11/20____ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   __12/15/20____ 
Inorganics Final Data Reviewer    Date 

ALS2011438
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Inorganic Data Reporting Qualifiers 
 

The following qualifiers are used as needed 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. 
 
C   -  The analyte was detected in both the sample and the associated QC blank, and the 

sample concentration was <=20X the blank concentration. 
 
D   -  Analyte was reported at a secondary dilution factor, typically DF>1 (i.e., the primary 

preparation required dilution to either bring the analyte within the calibration range or 
to minimize interference). Required for organics/wetchem if the sample was diluted. 
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6010D    

Dissolved ICP Metals

Field ID: B3Y6C1

Date Analyzed: 08-Dec-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A ml

mlRun ID: IT201208-1A3
QCBatchID: IP201207-3-3

Sample Results

Result Units: UG/L

File Name: 201208A.

Lab ID: 2011438-5

Clean DF: 1
Prep Method: SW3005 Rev A

ALS -- Fort Collins

Analyst: Steve Workman

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-42-8 501BORON U 9.49.4

7440-70-2 10001CALCIUM 9450000

7439-89-6 1001IRON U 4444

7439-95-4 7501MAGNESIUM 8612000

7440-09-7 10001POTASSIUM 3305700

7440-23-5 10001SODIUM 36014000

7440-62-2 101VANADIUM 1.711

Page 1 of 2Friday, December 11, 2020Date Printed:

Data Package ID: IT2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6010D    

Total Recoverable ICP Metals

Field ID: B3Y6C2

Date Analyzed: 08-Dec-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A ml

mlRun ID: IT201208-1A3
QCBatchID: IP201207-3-3

Sample Results

Result Units: UG/L

File Name: 201208A.

Lab ID: 2011438-6

Clean DF: 1
Prep Method: SW3005 Rev A

ALS -- Fort Collins

Analyst: Steve Workman

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-42-8 501BORON U 9.49.4

7440-70-2 10001CALCIUM 9451000

7439-89-6 1001IRON U 4444

7439-95-4 7501MAGNESIUM 8612000

7440-09-7 10001POTASSIUM 3305800

7440-23-5 10001SODIUM 36014000

7440-62-2 101VANADIUM 1.711

Page 2 of 2Friday, December 11, 2020Date Printed:

Data Package ID: IT2011438-1

LIMS Version:  7.012

ALS -- Fort Collins
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Lab Name:
Client Name: CH2M HILL Plateau Remediation Company

Client Project ID: CERCLA, November 2020 I21-006
Work Order Number: 2011438

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Dissolved CHROMIUM
Method SW6020B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 50 ml

Sample 
Aliquot

UG/L

MDL/DL

ALS -- Fort Collins

Analyst: Jill M. Latelle

2011438-5B3Y6C1 11/19/2020 5N/A 512/7/2020 12/08/2020 50 mlU2.42.4

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 2Friday, December 11, 2020Date Printed:

Data Package ID: IM2011438-1

LIMS Version:  7.012
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Lab Name:
Client Name: CH2M HILL Plateau Remediation Company

Client Project ID: CERCLA, November 2020 I21-006
Work Order Number: 2011438

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total Recoverable CHROMIUM
Method SW6020B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 50 ml

Sample 
Aliquot

UG/L

MDL/DL

ALS -- Fort Collins

Analyst: Jill M. Latelle

2011438-6B3Y6C2 11/19/2020 5N/A 512/7/2020 12/08/2020 50 mlU2.42.4

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 2 of 2Friday, December 11, 2020Date Printed:

Data Package ID: IM2011438-1
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6010D    

ICP Metals

Date Analyzed: 08-Dec-20

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IT201208-1A3
QCBatchID: IP201207-3-3

Method Blank

Lab ID: IP201207-3MB

UG/LResult Units:

File Name: 201208A.

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-42-8 BORON 501 9.49.4 U

7440-70-2 CALCIUM 10001 9494 U

7439-89-6 IRON 1001 4444 U

7439-95-4 MAGNESIUM 7501 8686 U

7440-09-7 POTASSIUM 10001 330330 U

7440-23-5 SODIUM 10001 360360 U

7440-62-2 VANADIUM 101 1.71.7 U

Page 1 of 1Friday, December 11, 2020Date Printed:

Data Package ID: IT2011438-1

LIMS Version:  7.012
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6010D    

ICP Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/08/2020

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/07/2020

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IT201208-1A3
QCBatchID: IP201207-3-3

Lab ID: IP201207-3LCS

UG/LResult Units:
Clean DF: 1

File Name: 201208A.Prep Method: SW3005A

BORON 1000 501030 103 80 - 120%7440-42-8

CALCIUM 40000 100035600 89 80 - 120%7440-70-2

IRON 1000 100982 98 80 - 120%7439-89-6

MAGNESIUM 40000 75036700 92 80 - 120%7439-95-4

POTASSIUM 40000 100037100 93 80 - 120%7440-09-7

SODIUM 40000 100037100 93 80 - 120%7440-23-5

VANADIUM 500 10504 101 80 - 120%7440-62-2

Page 1 of 1Friday, December 11, 2020Date Printed:

Data Package ID: IT2011438-1
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6010D    
ICP Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 08-Dec-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IT201208-1A3
QCBatchID: IP201207-3-3

LabID: 2011442-1MS
Field ID: SHARED QC

Result Units: UG/L

Prep Method: SW3005 Rev A

File Name: 201208A.

BORON 100050 105 80 - 120%7440-42-8 9.8 B 1060

CALCIUM 400001000 96 80 - 120%7440-70-2 49000 86900

IRON 1000100 97 80 - 120%7439-89-6 44 U 973

MAGNESIUM 40000750 97 80 - 120%7439-95-4 11000 50200

POTASSIUM 400001000 98 80 - 120%7440-09-7 5600 44800

SODIUM 400001000 91 80 - 120%7440-23-5 21000 57000

VANADIUM 50010 101 80 - 120%7440-62-2 5.8 B 510

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 08-Dec-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IT201208-1A3
QCBatchID: IP201207-3-3

LabID: 2011442-1MSD
Field ID: SHARED QC

Result Units: UG/L

Prep Method: SW3005 Rev A

File Name: 201208A.

BORON 2050 07440-42-8 1051050 1000

CALCIUM 201000 17440-70-2 9586400 40000

IRON 20100 07439-89-6 97973 1000

MAGNESIUM 20750 07439-95-4 9749900 40000

POTASSIUM 201000 17440-09-7 9844600 40000

SODIUM 201000 17440-23-5 9056600 40000

VANADIUM 2010 07440-62-2 101508 500
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Prep Batch ID:  IP201207-3

Start Date: 12/07/20
Start Time: 10:39

End Date: 12/07/20
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/07/20

Time Validated: 11:39

Batch Created By: jml

Date Created: 12/07/20

Time Created: 11:04Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP201207-3-3

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 2011442XXXXXXIP201207-3

LCS WATER NONE 1XXXXXX 50 50 2011442XXXXXXIP201207-3

MS WATER NONE 1XXXXXX 50 50 2011442XXXXXX2011442-1

MSD WATER NONE 1XXXXXX 50 50 2011442XXXXXX2011442-1

SMP WATER NONE 111/19/2020 50 50 2011438B3Y6C12011438-5

SMP WATER NONE 111/19/2020 50 50 2011438B3Y6C22011438-6

SMP WATER NONE 1XXXXXX 50 50 2011442XXXXXX2011442-1

SMP WATER NONE 1XXXXXX 50 50 2011442XXXXXX2011442-2

SMP WATER NONE 1XXXXXX 50 50 2011444XXXXXX2011444-1

SMP WATER NONE 1XXXXXX 50 50 2011444XXXXXX2011444-2

SMP WATER NONE 1XXXXXX 50 50 2011444XXXXXX2011444-3

SMP WATER NONE 1XXXXXX 50 50 2011444XXXXXX2011444-4

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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 Friday, December 11, 2020Date Printed:
LIMS Version:  7.012
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6020B    

ICPMS Metals

Date Analyzed: 08-Dec-20

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IM201208-10A4
QCBatchID: IP201207-3-4

Method Blank

Lab ID: IP201207-3MB

UG/LResult Units:

File Name: 053SMPL.

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-47-3 CHROMIUM 55 2.42.4 U
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Data Package ID: IM2011438-1
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company

ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/08/2020

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/07/2020

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IM201208-10A4
QCBatchID: IP201207-3-4

Lab ID: IM201207-3LCS

UG/LResult Units:
Clean DF: 1

File Name: 054SMPL.Prep Method: SW3005A

CHROMIUM 500 5487 97 80 - 120%7440-47-3

Page 1 of 1Friday, December 11, 2020Date Printed:
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Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 08-Dec-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IM201208-10A4
QCBatchID: IP201207-3-4

LabID: 2011442-1MS
Field ID: SHARED QC

Result Units: UG/L

Prep Method: SW3005 Rev A

File Name: 065SMPL.

CHROMIUM 5005 98 75 - 125%7440-47-3 13 502

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 08-Dec-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 07-Dec-20

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP201207-3
% Moisture: N/A

ml
ml

Run ID: IM201208-10A4
QCBatchID: IP201207-3-4

LabID: 2011442-1MSD
Field ID: SHARED QC

Result Units: UG/L

Prep Method: SW3005 Rev A

File Name: 066SMPL.

CHROMIUM 205 17440-47-3 98505 500
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Prep Batch ID:  IP201207-3

Start Date: 12/07/20
Start Time: 10:39

End Date: 12/07/20
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/07/20

Time Validated: 11:39

Batch Created By: jml

Date Created: 12/07/20

Time Created: 11:04Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP201207-3-4

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 2011442XXXXXXIP201207-3

LCS WATER NONE 1XXXXXX 50 50 2011442XXXXXXIM201207-3

MS WATER NONE 1XXXXXX 50 50 2011442XXXXXX2011442-1

MSD WATER NONE 1XXXXXX 50 50 2011442XXXXXX2011442-1

SMP WATER NONE 1XXXXXX 50 50 2011355XXXXXX2011355-1

SMP WATER NONE 1XXXXXX 50 50 2011355XXXXXX2011355-2

SMP WATER NONE 1XXXXXX 50 50 2011380XXXXXX2011380-1

SMP WATER NONE 1XXXXXX 50 50 2011380XXXXXX2011380-3

SMP WATER NONE 111/19/2020 50 50 2011438B3Y6C12011438-5

SMP WATER NONE 111/19/2020 50 50 2011438B3Y6C22011438-6

SMP WATER NONE 1XXXXXX 50 50 2011442XXXXXX2011442-1

SMP WATER NONE 1XXXXXX 50 50 2011449XXXXXX2011449-1

SMP WATER NONE 1XXXXXX 50 50 2011449XXXXXX2011449-2

SMP WATER NONE 1XXXXXX 50 50 2011449XXXXXX2011449-3

SMP WATER NONE 1XXXXXX 50 50 2011449XXXXXX2011449-4

SMP WATER NONE 1XXXXXX 50 50 2011486XXXXXX2011486-1

SMP WATER NONE 1XXXXXX 50 50 2011486XXXXXX2011486-2

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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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Technetium-99 

Case Narrative 
 

CH2M HILL Plateau Remediation Company 
CERCLA, November 2020 – I21-006 

Work Order Number:  2011438 
 
1. The samples were prepared according to the current revision of SOP 755, with procedure 

modifications outlined in QASS #378635 and #387636. 
 
2. The samples were analyzed for the presence of 99Tc according to the current revision of SOP 

704.  The analyses were completed on 12/14/2020. 
 
3. The duplicate of sample 2011351-1 is shared for this work order.  The duplicate was performed 

on a CH2M HILL Plateau Remediation Company sample and the results are acceptable.  The 
results can be found in the following report. 

 
4. Prior to analysis of these samples, an approximate volume of 15 μL of nitro-methane was 

added to the samples and all associated QC samples to bring them into the usable 
calibration range. 

 
5. The analysis results for these samples are reported in units of pCi/L.  The samples were not 

filtered prior to analysis.  
 

6. In accordance with project specific instructions, the evaluation threshold for Relative Percent 
Difference (RPD) has been set at 20%.  RPD is defined as: 

100*
2/)DS(
/DS/RPD

+
−

=  

Where:  S = sample activity result and D = duplicate activity result. RPD is not evaluated for 
sample/duplicate pairs where the reported activity for either is less than 5 times the sample 
specific MDC, as indicated with an “NC” on the Duplicate Sample Results (RPD) page. 

 
7.  No anomalous situations were encountered during the preparation or analysis of these samples.  

All 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. 
 
 
______________________________    __12/20/20___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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jean.anderson
Jean

Kathleen.Obrien
Typewritten Text
12/21/20

Kathleen.Obrien
Signature



Technetium-99 by Liquid Scintillation

PAI 704_Tc99 Rev 13Method Blank Results

Prep SOP: PAI 755 Rev 12
Final Aliquot: 250 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Lab ID: TC201207-3MB

Date Analyzed: 14-Dec-20

Date Collected: 07-Dec-20

Sample Matrix: WATER

Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1 Result Units: pCi/l

File Name: Z20201214_2049

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 704_Tc99 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Tc-9914133-76-7 U2.66E+006.61E-02 +/- 1.48E+00 2.00E+01 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

Tc-99m 83.29.800E+03 8.16E+03 Pci 40 - 110 %

Data Package ID: TC2011438-1

Page 1 of 1Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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

ALS2011438
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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 755 Rev 12
Final Aliquot: 250 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Lab ID: TC201207-3LCS

Date Analyzed: 14-Dec-20

Date Collected: 07-Dec-20

Sample Matrix: WATER

Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1 Result Units: pCi/l

File Name: Z20201214_2049

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Tc-99 7.08E+02 1.14E+02 2.36E+00 9.110E+02 77.7 75 - 125+/-14133-76-7

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

Tc-99m 93.59.800E+03 9.17E+03 Pci 40 - 110 %

Data Package ID: TC2011438-1

Page 1 of 1Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

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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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Sample Results

Prep SOP: PAI 755 Rev 12
Final Aliquot: 100 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011351-1

Date Analyzed: 14-Dec-20

Date Collected: 16-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1

Result Units: pCi/l
File Name: Z20201213_2346

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Tc-99 U6.77E+004.47E+00 +/- 4.31E+0014133-76-7 2E+01 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

Tc-99m 84.89.800E+03 8.31E+03 Pci 40 - 110 %

Data Package ID: TC2011438-1

Page 4 of 4Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Sample Duplicate Results

Prep SOP: PAI 755 Rev 12
Final Aliquot: 100 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011351-1DUP

Date Analyzed: 14-Dec-20

Date Collected: 16-Nov-20

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1

Result Units: pCi/l
File Name: Z20201213_2346

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Tc-9914133-76-7 U6.55E+009.88E-01 +/- 3.75E+00 2E+01 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

Tc-99m 84.59.800E+03 8.28E+03 Pci 40 - 110 %

Data Package ID: TC2011438-1

Page 1 of 1Sunday, December 20, 2020
Date Printed:

LIMS Version:  7.012

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  3
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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 755 Rev 12
Final Aliquot: 100 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011351-1DUP

Date Analyzed: 14-Dec-20

Date Collected: 16-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1

Result Units: pCi/l
File Name: Z20201213_2346

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

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

DER

Tc-99 1.22 314133-76-7 U9.88E-01 +/- 3.75E+004.47E+00 +/- 4.31E+00 6.77E+00 U 6.55E+00

Data Package ID: TC2011438-1

Page 1 of 1Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

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.

ALS -- Fort Collins

D - DER is greater than Control Limit of  3
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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Duplicate Sample Results (RPD)

Prep SOP: PAI 755 Rev 12
Final Aliquot: 100 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011351-1DUP

Date Analyzed: 14-Dec-20

Date Collected: 16-Nov-20

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1

Result Units: pCi/l
File Name: Z20201213_2346

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte RPD
 Lim

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

RPD

Tc-99 NC 2014133-76-7 U9.88E-01 +/- 3.75E+004.47E+00 +/- 4.31E+00 6.77E+00 U 6.55E+00

Data Package ID: TC2011438-1

Page 1 of 1Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Comments:

Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

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

NC - Not Calculated for duplicate results less than 5 times MDC

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

+ - Duplicate RPD not within limits.

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.

ALS -- Fort Collins
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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Sample Results

Prep SOP: PAI 755 Rev 12
Final Aliquot: 100 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: B3XRR6

Lab ID: 2011438-1

Date Analyzed: 14-Dec-20

Date Collected: 18-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1

Result Units: pCi/l
File Name: Z20201213_2346

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  SMR_TC99_LSC

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Tc-99 6.81E+008.18E+03 +/- 1.30E+0314133-76-7 2E+01 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

Tc-99m 82.29.800E+03 8.05E+03 Pci 40 - 110 %

Data Package ID: TC2011438-1

Page 1 of 4Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Sample Results

Prep SOP: PAI 755 Rev 12
Final Aliquot: 100 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: B3XRR7

Lab ID: 2011438-2

Date Analyzed: 14-Dec-20

Date Collected: 18-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1

Result Units: pCi/l
File Name: Z20201213_2346

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  SMR_TC99_LSC

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Tc-99 5.77E+007.19E+03 +/- 1.15E+0314133-76-7 2E+01 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

Tc-99m 95.19.800E+03 9.32E+03 Pci 40 - 110 %

Data Package ID: TC2011438-1

Page 2 of 4Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Technetium-99 by Liquid Scintillation
PAI 704_Tc99 Rev 13

Sample Results

Prep SOP: PAI 755 Rev 12
Final Aliquot: 100 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: B3XRT4

Lab ID: 2011438-4

Date Analyzed: 14-Dec-20

Date Collected: 19-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 07-Dec-20

Prep Batch: TC201207-3

Run ID: TC201207-3A
QCBatchID: TC201207-3-1

Result Units: pCi/l
File Name: Z20201213_2346

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  SMR_TC99_LSC

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Tc-99 5.98E+001.09E+02 +/- 1.99E+0114133-76-7 2E+01 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

Tc-99m 91.89.800E+03 9.00E+03 Pci 40 - 110 %

Data Package ID: TC2011438-1

Page 3 of 4Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Prep Batch ID:  TC201207-3

Start Date: 12/07/20

Start Time: 9:26

End Date: 12/07/20

End Time: 9:26

Prep Analyst: John C. Petrovic

Comments:

Concentration Method: NONE

Validated By: jcp

Date Validated: 12/08/20

Time Validated: 9:47

Batch Created By: jcp

Date Created: 12/07/20

Time Created: 9:26Initial Volume Units: ml

Final Volume Units: ml

Extract Method: PAI 75512

QC Batch ID: TC201207-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 250 250 2011351XXXXXXTC201207-3

MB WATER NONE 1XXXXXX 250 250 2011351XXXXXXTC201207-3CB1

MB WATER NONE 1XXXXXX 250 250 2011351XXXXXXTC201207-3CB2

MB WATER NONE 1XXXXXX 250 250 2011351XXXXXXTC201207-3CB3

LCS WATER NONE 1XXXXXX 250 250 2011351XXXXXXTC201207-3

DUP WATER NONE 1XXXXXX 100 100 2011351XXXXXX2011351-1

SMP WATER NONE 1XXXXXX 100 100 2011351XXXXXX2011351-1

SMP WATER NONE 1XXXXXX 100 100 2011351XXXXXX2011351-2

SMP WATER NONE 1XXXXXX 100 100 2011411XXXXXX2011411-3

SMP WATER NONE 111/18/2020 100 100 2011438B3XRR62011438-1

SMP WATER NONE 111/18/2020 100 100 2011438B3XRR72011438-2

SMP WATER NONE 111/19/2020 100 100 2011438B3XRT42011438-4

SMP WATER NONE 1XXXXXX 100 100 2011446XXXXXX2011446-2

SMP WATER NONE 1XXXXXX 100 100 2011446XXXXXX2011446-3

SMP WATER NONE 1XXXXXX 100 100 2011486XXXXXX2011486-4

SMP WATER NONE 1XXXXXX 100 100 2011487XXXXXX2011487-1

SMP WATER NONE 1XXXXXX 100 100 2011487XXXXXX2011487-2

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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 Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

ALS -- Fort Collins
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Tritium 

Case Narrative 
 
 

CH2M HILL Plateau Remediation Company 
CERCLA, November 2020 – I21-006 

Work Order Number:  2011438 
 
1. The sample was prepared according to the current revision of SOP 700. 
 
2. The sample was analyzed for the presence of tritium according to the current revision of SOP 

704.  The analysis was completed on 12/17/2020.   
 
3. The duplicate of sample 2011411-1 and the matrix spike and matrix spike duplicate of sample 

2011485-5 are shared for this work order.  The duplicate and the matrix spikes were performed 
on CH2M HILL Plateau Remediation Company samples and the results are acceptable.  The 
results can be found in the following report. 

 
4. The analysis results for this sample are reported in units of pCi/L.  The sample was not 

filtered prior to analysis.  
 

5. In accordance with project specific instructions, the evaluation threshold for Relative Percent 
Difference (RPD) has been set at 20%.  RPD is defined as: 

100*
2/)DS(
/DS/RPD

+
−

=  

Where:  S = sample activity result and D = duplicate activity result.   
 

6. No anomalous situations were encountered during the preparation or analysis of this sample.  All 
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. 
 
 
______________________________    __12/20/20___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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Typewritten Text
12/21/20
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Tritium by Liquid Scintillation

PAI 704 Rev 13Method Blank Results

Prep SOP: PAI 700 Rev 15
Final Aliquot: 10.0 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Lab ID: 3H201209-1MB

Date Analyzed: 17-Dec-20

Date Collected: 09-Dec-20

Sample Matrix: WATER

Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1 Result Units: pCi/l

File Name: B60_09_121501

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 704 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

H-310028-17-8 U3.12E+02-2.61E+01 +/- 1.85E+02 4.00E+02 NA

Data Package ID: H32011438-1

Page 1 of 1Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Tritium by Liquid Scintillation
PAI 704 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 700 Rev 15
Final Aliquot: 9.84 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Lab ID: 3H201209-1LCS

Date Analyzed: 17-Dec-20

Date Collected: 09-Dec-20

Sample Matrix: WATER

Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1 Result Units: pCi/l

File Name: B60_09_121501

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

H-3 1.63E+04 2.52E+03 3.17E+02 1.540E+04 106 80 - 120+/-10028-17-8

Data Package ID: H32011438-1

Page 1 of 1Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

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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Tritium by Liquid Scintillation
PAI 704 Rev 13

Matrix Spike Results

Prep SOP: PAI 700 Rev 15
Final Aliquot: 9.84 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011485-5MS

Date Analyzed: 16-Dec-20

Date Collected: 20-Nov-20

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Prep Basis: Unfiltered
Moisture(%): 100.000

Analysis ReqCode:  SMR_TRITIUM_L

ALS -- Fort Collins

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

H-3 2.14E+04 3.36E+03 3.18E+02 1.540E+04 75 - 12511710028-17-8

Data Package ID: H32011438-1

Page 1 of 2Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Sample specific Minimum Detectable ConcentrationU   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield 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.

P - Matrix Spike Recovery within control limits

ALS -- Fort Collins
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Tritium by Liquid Scintillation
PAI 704 Rev 13

Matrix Spike Results

Prep SOP: PAI 700 Rev 15
Final Aliquot: 9.84 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011485-5MSD

Date Analyzed: 16-Dec-20

Date Collected: 20-Nov-20

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Prep Basis: Unfiltered
Moisture(%): 100.000

Analysis ReqCode:  SMR_TRITIUM_L

ALS -- Fort Collins

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

H-3 1.90E+04 3.36E+03 3.18E+02 1.540E+04 75 - 12510110028-17-8

Data Package ID: H32011438-1

Page 2 of 2Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Sample specific Minimum Detectable ConcentrationU   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield 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.

P - Matrix Spike Recovery within control limits

ALS -- Fort Collins
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Tritium by Liquid Scintillation
PAI 704 Rev 13
Sample Results

Prep SOP: PAI 700 Rev 15
Final Aliquot: 10.0 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011485-5

Date Analyzed: 16-Dec-20

Date Collected: 20-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): 100.000

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

H-3 3.13E+023.36E+03 +/- 5.74E+0210028-17-8 4E+02 NA

Data Package ID: H32011438-1

Page 3 of 3Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Tritium by Liquid Scintillation
PAI 704 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 700 Rev 15
Final Aliquot: 9.84 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011485-5MSD

Date Analyzed: 16-Dec-20

Date Collected: 20-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Prep Basis: Unfiltered
Moisture(%): 100.000

ALS -- Fort Collins

Analyte DER 
Lim

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

DER

H-3 0.559 310028-17-8 1.90E+04 +/- 2.92E+032.14E+04 +/- 3.29E+03 3.18E+02 3.18E+02

Data Package ID: H32011438-1

Page 2 of 2Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

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  3

ALS2011438
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Tritium by Liquid Scintillation
PAI 704 Rev 13

Duplicate Sample Results (RPD)

Prep SOP: PAI 700 Rev 15
Final Aliquot: 9.84 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011485-5MSD

Date Analyzed: 16-Dec-20

Date Collected: 20-Nov-20

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Prep Basis: Unfiltered
Moisture(%): 100.000

ALS -- Fort Collins

Analyte RPD
 Lim

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

RPD

H-3 12.00 2010028-17-8 1.90E+04 +/- 2.92E+032.14E+04 +/- 3.29E+03 3.18E+02 3.18E+02

Data Package ID: H32011438-1

Page 2 of 2Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Comments:

Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

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

NC - Not Calculated for duplicate results less than 5 times MDC

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

+ - Duplicate RPD not within limits.

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.

ALS -- Fort Collins
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Tritium by Liquid Scintillation
PAI 704 Rev 13
Sample Results

Prep SOP: PAI 700 Rev 15
Final Aliquot: 10.0 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011411-1

Date Analyzed: 16-Dec-20

Date Collected: 17-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): 100.000

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

H-3 3.13E+027.62E+03 +/- 1.20E+0310028-17-8 4E+02 NA

Data Package ID: H32011438-1

Page 2 of 3Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Tritium by Liquid Scintillation
PAI 704 Rev 13

Sample Duplicate Results

Prep SOP: PAI 700 Rev 15
Final Aliquot: 10.0 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011411-1DUP

Date Analyzed: 16-Dec-20

Date Collected: 17-Nov-20

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): 100.000

CASNO Requested
 MDC

ALS -- Fort Collins

DL

H-310028-17-8 3.13E+027.62E+03 +/- 1.20E+03 4E+02 NA

Data Package ID: H32011438-1

Page 1 of 1Sunday, December 20, 2020
Date Printed:

LIMS Version:  7.012

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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  3
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Tritium by Liquid Scintillation
PAI 704 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 700 Rev 15
Final Aliquot: 10.0 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011411-1DUP

Date Analyzed: 16-Dec-20

Date Collected: 17-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Prep Basis: Unfiltered
Moisture(%): 100.000

ALS -- Fort Collins

Analyte DER 
Lim

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

DER

H-3 4.34E-05 310028-17-8 7.62E+03 +/- 1.20E+037.62E+03 +/- 1.20E+03 3.13E+02 3.13E+02

Data Package ID: H32011438-1

Page 1 of 2Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

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  3
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Tritium by Liquid Scintillation
PAI 704 Rev 13

Duplicate Sample Results (RPD)

Prep SOP: PAI 700 Rev 15
Final Aliquot: 10.0 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: Shared QC

Lab ID: 2011411-1DUP

Date Analyzed: 16-Dec-20

Date Collected: 17-Nov-20

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Prep Basis: Unfiltered
Moisture(%): 100.000

ALS -- Fort Collins

Analyte RPD
 Lim

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

RPD

H-3 0.00 2010028-17-8 7.62E+03 +/- 1.20E+037.62E+03 +/- 1.20E+03 3.13E+02 3.13E+02

Data Package ID: H32011438-1

Page 1 of 2Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Comments:

Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

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

NC - Not Calculated for duplicate results less than 5 times MDC

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

+ - Duplicate RPD not within limits.

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.

ALS -- Fort Collins
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Tritium by Liquid Scintillation
PAI 704 Rev 13
Sample Results

Prep SOP: PAI 700 Rev 15
Final Aliquot: 10.0 ml

Count Time: 90 minutes

Lab Name:

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: CERCLA, November 2020 I21-006

Work Order Number: 2011438

Field ID: B3Y6X4

Lab ID: 2011438-7

Date Analyzed: 16-Dec-20

Date Collected: 18-Nov-20

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 09-Dec-20

Prep Batch: 3H201209-1

Run ID: 3H201209-1A
QCBatchID: 3H201209-1-1

Result Units: pCi/l
File Name: B60_09_121501

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): 100.000

Analysis ReqCode:  SMR_TRITIUM_L

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

H-3 3.13E+021.58E+03 +/- 3.29E+0210028-17-8 4E+02 NA

Data Package ID: H32011438-1

Page 1 of 3Sunday, December 20, 2020Date Printed:
LIMS Version:  7.012

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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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Prep Batch ID:  3H201209-1

Start Date: 12/09/20

Start Time: 10:00

End Date: 12/09/20

End Time: 10:00

Prep Analyst: Reilly G. Stockton

Comments:

Concentration Method: NONE

Validated By: rgs

Date Validated: 12/15/20

Time Validated: 8:08

Batch Created By: rgs

Date Created: 12/09/20

Time Created: 10:00Initial Volume Units: ml

Final Volume Units: ml

Extract Method: PAI 70015

QC Batch ID: 3H201209-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 30 10 2011411XXXXXX3H201209-1

MB WATER NONE 1XXXXXX 30 10 2011411XXXXXX3H201209-1CB1

MB WATER NONE 1XXXXXX 30 10 2011411XXXXXX3H201209-1CB2

MB WATER NONE 1XXXXXX 30 10 2011411XXXXXX3H201209-1CB3

LCS WATER NONE 1XXXXXX 30 9.8361 2011411XXXXXX3H201209-1

MS WATER NONE 1XXXXXX 30 9.8361 2011485XXXXXX2011485-5

MSD WATER NONE 1XXXXXX 30 9.8361 2011485XXXXXX2011485-5

DUP WATER NONE 1XXXXXX 30 10 2011411XXXXXX2011411-1

SMP WATER NONE 1XXXXXX 30 10 2011411XXXXXX2011411-1

SMP WATER NONE 1XXXXXX 30 10 2011411XXXXXX2011411-3

SMP WATER NONE 1XXXXXX 30 10 2011411XXXXXX2011411-4

SMP WATER NONE 111/18/2020 30 10 2011438B3Y6X42011438-7

SMP WATER NONE 1XXXXXX 30 10 2011446XXXXXX2011446-2

SMP WATER NONE 1XXXXXX 30 10 2011446XXXXXX2011446-3

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-1

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-2

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-3

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-4

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-5

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-6

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-7

SMP WATER NONE 1XXXXXX 30 10 2011485XXXXXX2011485-8

SMP WATER NONE 1XXXXXX 30 10 2011486XXXXXX2011486-3

SMP WATER NONE 1XXXXXX 30 10 2011486XXXXXX2011486-6

SMP WATER NONE 1XXXXXX 30 10 2011506XXXXXX2011506-1

SMP WATER NONE 1XXXXXX 30 10 2012142XXXXXX2012142-1

SMP WATER NONE 1XXXXXX 30 10 2012142XXXXXX2012142-2
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Prep Batch ID:  3H201209-1

Start Date: 12/09/20

Start Time: 10:00

End Date: 12/09/20

End Time: 10:00

Prep Analyst: Reilly G. Stockton

Comments:

Concentration Method: NONE

Validated By: rgs

Date Validated: 12/15/20

Time Validated: 8:08

Batch Created By: rgs

Date Created: 12/09/20

Time Created: 10:00Initial Volume Units: ml

Final Volume Units: ml

Extract Method: PAI 70015

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification 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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