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Date:  12 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: CPP 200 Area, D&D-200 Area 
Subject: Volatile Organics - Sample Data Groups (SDGs) WSCF20041457, WSCF20041487, 

WSCF20041594, WSCF20051337 and WSCF20051350 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF20041457, 
WSCF20041487, WSCF20041594, WSCF20051337 and WSCF20051350 prepared by WSCF.  
A list of samples validated along with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B17N67 8/23/2004 Soil C 8260B 
B17N70 8/25/2004 Soil C 8260B 
B17N73 9/09/2004 Soil C 8260B 
B17NL5 9/09/2004 Soil C 8260B 
B1D994 6/29/2005 Soil C 8260B 
B1D995 6/30/2005 Soil C 8260B 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase Liquid Carbon 
Tetrachloride at the 216-Z-9 Trench, DOE/RL-2001-01, Rev. 0, Appendix E (SAP).  Appendices 
1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirements for volatile organics are analysis within 14 days of 
sample collection.  Sample preservation requires chilling to 4 degrees Celsius. 
 
The samples were analyzed within the prescribed holding time and properly preserved, 
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� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable with the following exceptions. 
 
For all SDGs, acetonitrile was not reported in the laboratory blanks.  All associated sample 
results were non-detects and should be qualified as estimates and flagged “UJ.” 
 
Trip Blanks
 
No trip blanks were submitted for analysis. 
 
Field Blanks
 
No field blanks were submitted for analysis. 
 
Equipment Blanks
 
No equipment blanks were submitted for analysis. 
 
� Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory 
control sample results.  According to the SAP, the laboratory control sample accuracy limits are 
70% to 130% at a minimum, and the ones established by the analytical laboratory if more 
stringent.  The matrix spike sample accuracy limits are the ones established by the analytical 
laboratory.  The limits for reported analytes not listed in the SAP are specified by the DV 
procedure. 
 
Surrogates

All surrogate recoveries were acceptable. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable with the following exceptions. 
 
For all SDGs, the only 8260B MS/MSD analytes reported were 1,1-dichloroethene, benzene, 
chlorobenzene, toluene and trichloroethene.  Reported analytes not represented in the MS/MSDs 
were cis-1,3-dichloropropane, trans-1,3-dichloropropane, 4-methyl-2-pentanone, 2-hexanone, 
acetone, carbon disulfide, bromodichloromethane, 2-butanone, hexane, acetonitrile, 1-butanol 
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and tetrahydrofuran.  These non-represented analytes were non-detects in all samples and should 
be qualified as estimates and flagged “UJ.” 

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions. 
 
For all SDGs, the only 8260B LCS analytes reported were 1,1-dichloroethene, benzene, 
chlorobenzene, toluene and trichloroethene.  Reported analytes not represented in the LCSs were 
cis-1,3-dichloropropane, trans-1,3-dichloropropane, 4-methyl-2-pentanone, 2-hexanone, acetone, 
carbon disulfide, bromodichloromethane, 2-butanone, hexane, acetonitrile, 1-butanol and 
tetrahydrofuran.  These non-represented analytes were non-detects in all samples and should be 
qualified as estimates and flagged “UJ.” 
 
For SDG WSCF20041594, the LCS recovery for toluene was above the upper acceptance limit 
due to sample carryover.  The associated sample results were non-detects and should not be 
qualified for the recovery infraction. 
 
� Precision 

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field 
split sample results.  These QC results provide information on the laboratory reproducibility and 
whether sampling activities are adequate to acquire consistent sample results.  According to the 
SAP, the relative percent difference (RPD) limits are �30%.  The RPD limits for reported 
analytes not listed in the SAP are specified by the DV procedure.  When duplicate RPDs exceed 
the limits and have associated results <5X the required detection limits with differences <2X the 
required detection limits no precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD relative percent difference values were acceptable. 
 
Field Duplicate Samples
 
No field duplicates were submitted for analysis. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDLs were below the CRDLs. 
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� Completeness 
 
SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 and 
WSCF20051350 were submitted for validation and verified for completeness.  Completeness is 
based on the percentage of data determined to be valid (i.e., not rejected).  The completion 
percentage was 100%. 
 
MAJOR DEFICIENCIES
 
None found. 
 
MINOR DEFICIENCIES
 
Minor deficiencies leading to qualification of sample results as estimates were due to non-
represented QC data for multiple analytes and lack of laboratory blank data for acetonitrile.  See 
the table in Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of Dense, 
Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench. 
 
 
 
 
 

Page 4 of 526



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 

 

Page 6 of 526



Appendix 2 

Summary of Data Qualification 
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Volatile Organics Data Qualification Summary 

SDG: See comments Reviewer: 
AQA 

Project: CPP 200 
Area, D&D-200 Area Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 
cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 

2-Hexanone 
Acetone 

Carbon disulfide 
Bromodichloromethane 

2-Butanone 
Hexane 

1-Butanol  

UJ 
 B17N67, B17N70, 
B17N73, B17NL5, 
B1D994, B1D995 

Non-represented 
MS/MSD and LCS data 

Acetonitrile UJ 
 B17N67, B17N70, 
B17N73, B17NL5, 
B1D994, B1D995 

Lack of laboratory blank 
data, and non-represented 
MS/MSD and LCS data 

Tetrahydrofuran UJ B1D994, B1D995 Non-represented 
MS/MSD and LCS data 

 
Comments: SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 & 
WSCF20051350 
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Appendix 5 

Data Validation Supporting Documentation 
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CPP 200 Area, D&D-200 Area VSR10-011

Carl Schloesslin WSCF 3-12-2010

WSCF2004-1457, -1487 & -1594

X

Soil samples
SDG WSCF20041457: B17N67 
SDG WSCF20041487: B17N70 
SDG WSCF20041594: B17N73 & B17NL5 
SDG WSCF20051337: B1D994 
SDG WSCF20051350: B1D995

Technical verification documentation present for SDG WSCF20041457 only.

SDG: WSCF2005-1337 & -1350
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All SDGs: MB data for acetonitrile not provided. 

For all SDGs, 5 common analytes spiked only for MS/MSDs and LCSs.  11 target analytes 
not represented in WSCF2004-1457, -1487 & -1594.  12 target analytes not represented 
in WSCF2005-1337 & -1350. 
  
WSCF20041594: Toluene LCS %R = 4320% due to sample carryover
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Date:  12 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: CPP 200 Area, D&D-200 Area 
Subject: Semivolatile Organics - Sample Data Groups (SDGs) WSCF20041457, 

WSCF20041487, WSCF20041594, WSCF20051337 and WSCF20051350 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF20041457, 
WSCF20041487, WSCF20041594, WSCF20051337 and WSCF20051350 prepared by WSCF.  
A list of samples validated along with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B17N67 8/23/2004 Soil C 8270C & NWTPH-D 
B17N70 8/25/2004 Soil C 8270C & NWTPH-D 
B17N73 9/09/2004 Soil C 8270C & NWTPH-D 
B17NL5 9/09/2004 Soil C 8270C & NWTPH-D 
B1D994 6/29/2005 Soil C 8270C & NWTPH-D 
B1D995 6/30/2005 Soil C 8270C & NWTPH-D 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase Liquid Carbon 
Tetrachloride at the 216-Z-9 Trench, DOE/RL-2001-01, Rev. 0, Appendix E (SAP).  Appendices 
1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirements for methods 8270C and WTPH-D are extraction within 
14 days of sample collection and analysis within 40 days of sample extraction.  Sample 
preservation requires chilling to 4 degrees Celsius. 
 
The samples were extracted and analyzed within the prescribed holding times and properly 
preserved.  It should be noted for SDG WSCF20041457 that semivolatile and WTPH-D sample 
extraction dates were not provided in the data package.  The lab narrative stated that all holding 
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times were met, and it is assumed for validation that sample extractions took place within 14 
days of sample collection. 
 
� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable. 
 
Trip Blanks
 
No trip blanks were submitted for analysis. 
 
Field Blanks
 
No field blanks were submitted for analysis. 
 
Equipment Blanks
 
No equipment blanks were submitted for analysis. 
 
� Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory 
control sample results.  According to the SAP, the laboratory control sample accuracy limits are 
70% to 130% at a minimum, and the ones established by the analytical laboratory if more 
stringent.  The matrix spike sample accuracy limits are the ones established by the analytical 
laboratory.  The limits for reported analytes not listed in the SAP are specified by the DV 
procedure. 
 
Surrogates

All surrogate recoveries were acceptable.  
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable with the following exceptions. 
 
For all SDGs, only eleven 8270C MS/MSD analytes were reported.  The reported analyte not 
represented in the MS/MSDs was tributyl phosphate.  Tributyl phosphate was non-detect in all 
samples and should be qualified as an estimate and flagged “UJ.” 
 

Page 83 of 526



For SDG WSCF20041457, the MSD recovery for pentachlorophenol was below the lower 
acceptance limit.  The associated class of results (pentachlorophenol, 2,3,5-trichlorophenol and 
2,4,6-trichlorophenol) for sample B17N67 were non-detects and should be qualified as estimates 
and flagged “UJ.” 
 
For SDG WSCF20041487, the MS and MSD recoveries for pentachlorophenol were below the 
lower acceptance limit.  The associated class of results (pentachlorophenol, 2,3,5-trichlorophenol 
and 2,4,6-trichlorophenol) for sample B17N70 were non-detects and should be qualified as 
estimates and flagged “UJ.” 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions. 
 
For all SDGs, only eleven 8270C LCS analytes were reported.  The reported analyte not 
represented in the LCSs was tributyl phosphate.  Tributyl phosphate was non-detect in all 
samples and should be qualified as an estimate and flagged “UJ.” 
 
For SDGs WSCF20041457 and WSCF20041457, the LCS recoveries for pentachlorophenol 
were below the lower acceptance limit.  The associated class of results (pentachlorophenol, 
2,3,5-trichlorophenol and 2,4,6-trichlorophenol) for samples B17N67 and B17N70 were non-
detects and should be qualified as estimates and flagged “UJ.” 

� Precision 

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field 
split sample results.  These QC results provide information on the laboratory reproducibility and 
whether sampling activities are adequate to acquire consistent sample results.  According to the 
SAP, the relative percent difference (RPD) limits are �30%.  The RPD limits for reported 
analytes not listed in the SAP are specified by the DV procedure.  When duplicate RPDs exceed 
the limits and have associated results <5X the required detection limits with differences <2X the 
required detection limits no precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD relative percent difference values were acceptable. 
 
Field Duplicate Samples
 
No field duplicates were submitted for analysis. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
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� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDLs were below the CRDLs. 
 
� Completeness 
 
SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 and 
WSCF20051350 were submitted for validation and verified for completeness.  Completeness is 
based on the percentage of data determined to be valid (i.e., not rejected).  The completion 
percentage was 100%. 
 
MAJOR DEFICIENCIES
 
None found. 
 
MINOR DEFICIENCIES
 
Minor deficiencies leading to qualification of sample results as estimates were due to non-
represented QC data for tributyl phosphate and low MS/MSD and LCS recoveries.  See the table 
in Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of Dense, 
Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Semivolatile Organics Data Qualification Summary 

SDG: See comments Reviewer: AQA Project: CPP 200 Area, 
D&D-200 Area Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

Tributyl phosphate UJ 
 B17N67, B17N70, 
B17N73, B17NL5 
B1D994, B1D995 

Non-represented MS/MSD 
and LCS data 

Pentachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

UJ  B17N67, B17N70 Low MS/MSD and LCS 
recoveries 

Comments: SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 & 
WSCF20051350
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Appendix 5 

Data Validation Supporting Documentation 
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CPP 200 Area, D&D-200 Area VSR10-011

Carl Schloesslin WSCF 3-12-2010

WSCF2004-1457, -1487 & -1594

X

Soil samples
SDG WSCF20041457: B17N67 
SDG WSCF20041487: B17N70 
SDG WSCF20041594: B17N73 & B17NL5 
SDG WSCF20051337: B1D994 
SDG WSCF20051350: B1D995

Technical verification documentation present for SDG WSCF20041457 only.

SDG: WSCF2005-1337 & -1350
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None 

For all SDGs, 11 common analytes spiked only for MS/MSDs and LCSs.  Target analyte 
tributyl phosphate not represented. 
  
SDG WSCF20041457: Pentachlorophenol MSD %R = 57%, LCS %R = 51% 
SDG WSCF20041487: Pentachlorophenol MSD(1) %R = 57%, MS(2) %R = 52%, MSD(2) 
%R = 54%, LCS %R = 51%
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None

WSCF20041457:  SVOA prep (extraction) date not included in the data package.  It is 
assumed from statement made in lab narrative that extraction took place within 14 days of 
sample collection.
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None
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VSR10-011
3-12-2010WSCFCarl Schloesslin

SDG WSCF20041457: B17N67 
SDG WSCF20041487: B17N70 
SDG WSCF20041594: B17N73 & B17NL5 
SDG WSCF20051337: B1D994 
SDG WSCF20051350: B1D995

Soil samples

Technical verification documentation present for SDG WSCF20041457 only.

X
8310

CPP 200 Area, D&D-200 Area

WSCF2004-1457, -1487 & -1594SDG: WSCF2005-1337 & -1350
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None

None
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None

None
WSCF20041457:  WTPH-D prep (extraction) date not included in the data package.  It is 
assumed from statement made in lab narrative that extraction took place within 14 days of 
sample collection.
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Date:  12 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: CPP 200 Area, D&D-200 Area 
Subject: PCBs - Sample Data Group (SDGs) WSCF20041457, WSCF20041594, 

WSCF20051337 and WSCF20051350 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF20041457, 
WSCF20041594, WSCF20051337 and WSCF20051350 prepared by WSCF.  A list of samples 
validated along with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Method 
B17N67 8/23/2004 Soil C 8082 
B17NL5 9/09/2004 Soil C 8082 
B1D994 6/29/2005 Soil C 8082 
B1D995 6/30/2005 Soil C 8082 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase Liquid Carbon 
Tetrachloride at the 216-Z-9 Trench, DOE/RL-2001-01, Rev. 0, Appendix E (SAP).  Appendices 
1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirements for PCBs are extraction within 14 days of sample 
collection and analysis within 40 days of sample extraction.  Sample preservation requires 
chilling to 4 degrees Celsius. 
 
The samples were extracted and analyzed within the prescribed holding times and properly 
preserved. 
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� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable. 
 
Trip Blanks
 
No trip blanks were submitted for analysis. 

Field Blanks
 
No field blanks were submitted for analysis. 
 
Equipment Blanks
 
No equipment blanks were submitted for analysis. 
 
� Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory 
control sample results.  According to the SAP, the laboratory control sample accuracy limits are 
70% to 130% at a minimum, and the ones established by the analytical laboratory if more 
stringent.  The matrix spike sample accuracy limits are the ones established by the analytical 
laboratory.  The limits for reported analytes not listed in the SAP are specified by the DV 
procedure. 
 
Surrogates

All surrogate recoveries were acceptable.  
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable. 
 
It should be noted for SDG WSCF20041457 that aroclor-1254 was the only analyte reported for 
the MS/MSD.  For SDGs WSCF20041594, WSCF20051337 and WSCF20051350, aroclor-1260 
was the only analyte reported for the MS/MSD.  Method 8082 guidance specifies aroclor-1016 
and aroclor-1260 for MS/MSD analyses.  No sample data are qualified as a result. 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable. 
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It should be noted for SDG WSCF20041457 that aroclor-1254 was the only analyte reported for 
the LCS.  For SDGs WSCF20041594, WSCF20051337 and WSCF20051350, aroclor-1260 was 
the only analyte reported for the LCS.  Method 8082 guidance specifies aroclor-1016 and 
aroclor-1260 for LCS analyses.  No sample data are qualified as a result. 

� Precision 

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field 
split sample results.  These QC results provide information on the laboratory reproducibility and 
whether sampling activities are adequate to acquire consistent sample results.  According to the 
SAP, the relative percent difference (RPD) limits are �30%.  The RPD limits for reported 
analytes not listed in the SAP are specified by the DV procedure.  When duplicate RPDs exceed 
the limits and have associated results <5X the required detection limits with differences <2X the 
required detection limits no precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD RPD values were acceptable. 
 
Field Duplicate Samples
 
No field duplicates were submitted for analysis. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDLs were below the CRDLs with the following exception. 
 
For SDG WSCF20041594, the aroclor-1221 MDL was > the CRDL. 
 
� Completeness 
 
SDGs WSCF20041457, WSCF20041594, WSCF20051337 and WSCF20051350 were submitted 
for validation and verified for completeness.  Completeness is based on the percentage of data 
determined to be valid (i.e., not rejected).  The completion percentage was 100%. 
 
MAJOR DEFICIENCIES
 
None found. 
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MINOR DEFICIENCIES
 
None found. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of Dense, 
Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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PCB Data Qualification Summary 

SDG: See comments Reviewer: AQA Project: CPP 200 Area, 
D&D-200 Area Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

PCBs None N/A N/A 
 
Comments: SDGs WSCF20041457, WSCF20041594, WSCF20051337 & WSCF20051350 
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Appendix 5 

Data Validation Supporting Documentation 
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Technical verification documentation present for SDG WSCF20041457 only.

VSR10-011
Carl Schloesslin WSCF 3-12-2010

X
SW-846 8151

Soil samples

SDG WSCF20041457: B17N67 
SDG WSCF20041594: B17NL5 
SDG WSCF20051337: B1D994 
SDG WSCF20051350: B1D995

CPP 200 Area, D&D-200 Area

WSCF2004-1457 & -1594SDG: WSCF2005-1337 & -1350
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None

WSCF20041457:  Aroclor-1254 spiked only for LCS and MS/MSD 
WSCF20041594:  Aroclor-1260 spiked only for LCS and MS/MSD 
WSCF20051337:  Aroclor-1260 spiked only for LCS and MS/MSD 
WSCF20051350:  Aroclor-1260 spiked only for LCS and MS/MSD
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None

None
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Used high concentration PCB CRDL (0.1 mg/kg) - see SAP Table 2-1A, footnote g. 
  
WSCF20041594:  Aroclor-1221 MDL = 110 ug/kg (CRDL = 100)
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Date:  17 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: CPP 200 Area, D&D-200 Area 
Subject: Inorganics - Sample Data Group (SDGs) WSCF20041457, WSCF20041487, 

WSCF20041594, WSCF20051337 and WSCF20051350 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF20041457, 
WSCF20041487, WSCF20041594, WSCF20051337 and WSCF20051350 prepared by WSCF.  
A list of samples validated along with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B17N67 8/23/2004 Soil C 6010B & 200.8 
B17N70 8/25/2004 Soil C 6010B & 200.8 
B17N73 9/09/2004 Soil C 6010B & 200.8 
B17NL5 9/09/2004 Soil C 6010B & 200.8 
B1D994 6/29/2005 Soil C 6010B & 200.8 
B1D995 6/30/2005 Soil C 6010B & 200.8 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase Liquid Carbon 
Tetrachloride at the 216-Z-9 Trench, DOE/RL-2001-01, Rev. 0, Appendix E (SAP).  Appendices 
1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirement for ICP metals are analysis within 180 days of sample 
collection, and the holding time requirement for mercury is analysis within 28 days of sample 
collection.  Sample preservation for all analytes requires chilling to 4 degrees Celsius. 
 
The samples were analyzed within the prescribed holding times and properly preserved. 
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� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable with the following exceptions. 
 
For SDG WSCF20041457, the Hg laboratory blank result was > the method detection limit 
(MDL).  The Hg result for sample B17N67 was a detect <5X the blank result and should be 
qualified as a non-detect estimate and flagged “UJ.” 
 
For SDG WSCF20041487, the Hg laboratory blank result was > the MDL.  The Hg result for 
sample B17N70 was a non-detect and should not be qualified. 
 
For SDG WSCF20041594, the Hg and U laboratory blank results were > the MDLs.  The Hg and 
U results for sample B17N73 were detects >5X the laboratory blank results and should not be 
qualified.  The Hg result for sample B17NL5 was a detect <5X the blank result and should be 
qualified as a non-detect estimate and flagged “UJ.”  The U result for sample B17N73 was a 
non-detect and should not be qualified.  It should be noted that the information required to 
convert the Hg and U on-instrument concentrations in ug/L to final concentrations in mg/kg was 
not provided in the data package and acquired by email correspondence with CH2M Hill.  See 
Appendix 5 for this correspondence. 
 
For SDG WSCF20051337, the Bi laboratory blank result was > the MDL.  The Bi result for 
sample B1D994 was a non-detect and should not be qualified. 
 
For SDG WSCF20051350, the Bi laboratory blank result was > the MDL.  The Bi result for 
sample B1D995 was a non-detect and should not be qualified. 
 
Trip Blanks
 
No trip blanks were submitted for analysis. 
 
Field Blanks
 
No field blanks were submitted for analysis. 
 
Equipment Blanks
 
No equipment blanks were submitted for analysis. 
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� Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample 
results.  According to the SAP, the matrix spike sample accuracy limits are 70% to 130%.  The 
laboratory control sample accuracy limits are the ones established by the analytical laboratory 
(except for uranium via ICP-MS that is 65% to 135%).  The limits for reported analytes not listed 
in the SAP are specified by the DV procedure. 
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable with the following exceptions. 
 
For SDG WSCF20041457, the MS and MSD recoveries for Na were > the upper acceptance 
limit.  The Na result for sample B17N67 was a detect and should be qualified as an estimate and 
flagged “J.” 
 
For SDG WSCF20041487, the MS and MSD recoveries for Na, and the MS recovery for Hg 
were > the upper acceptance limits.  The Na result for sample B17N70 was a detect and should 
be qualified as an estimate and flagged “J.”  The Hg result for sample B17N70 was a non-detect 
and should not be qualified. 
 
For SDG WSCF20041594, the MS recovery for K, and the MS and MSD recoveries for Na were 
> the upper acceptance limits.  The MSD recovery for Ag was < the lower acceptance limit but 
�30%.  The K and Na results for samples B17N73 and B17NL5 were detects and should be 
qualified as estimates and flagged “J.”  The Ag result for sample B17N73 was a detect and 
should be qualified as an estimate and flagged “J.”  The Ag result for sample B17NL5 was a 
non-detect and should be qualified as an estimate and flagged “UJ.” 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions. 
 
For SDG WSCF20041594, the LCS recovery for Ag was < the lower acceptance limit, and the 
LCS recovery for Hg was > the upper acceptance limit.  The Ag result for sample B17N73 was a 
detect and should be qualified as an estimate and flagged “J.”  The Ag result for sample B17NL5 
was a non-detect and should be qualified as an estimate and flagged “UJ.”  The Hg result for 
sample B17N73 was a detect and should be qualified as an estimate and flagged “J.”  The Hg 
result for sample B17NL5 was a detect and would be qualified as an estimate and flagged “J,” 
but has been further qualified as a non-detect estimate and flagged “UJ” due to laboratory blank 
contamination. 
 
� Precision 

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field 
split sample results.  These QC results provide information on the laboratory reproducibility and 
whether sampling activities are adequate to acquire consistent sample results.  According to the 
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SAP, the relative percent difference (RPD) limits are �30%.  The limits for reported analytes not 
listed in the SAP are specified by the DV procedure.  When duplicate RPDs exceed the limits 
and have associated results <5X the SAP required detection limits (or <5X the laboratory 
required detection limits for analytes not listed in the SAP) with differences <2X the required 
detection limits no precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD RPD values were acceptable with the following exception. 
 
For SDG WSCF20041594, the Ag RPD was > the acceptance limit.  The Ag result for sample 
B17N73 was a detect and should be qualified as an estimate and flagged “J.”  The Ag result for 
sample B17NL5 was a non-detect and should be qualified as an estimate and flagged “UJ.” 
 
Field Duplicate Samples
 
No field duplicates were submitted for analysis. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDLs were below the CRDLs with the following exceptions. 
 
For SDGs WSCF20041457 and WSCF20041487, the Hg and U MDLs for samples B17N67 and 
B17N70 were > the CRDLs. 
 
For SDG WSCF20041594, the U MDLs for samples B17N73 and B17NL5 were > the CRDL. 
 
For SDGs WSCF20051337 and WSCF20051350, the Ba, Cr, Cu and U MDLs for samples 
B1D994 and B1D995 were > the CRDLs. 
 
� Completeness 
 
SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 and 
WSCF20051350 were submitted for validation and verified for completeness.  Completeness is 
based on the percentage of data determined to be valid (i.e., not rejected).  The completion 
percentage was 100%. 
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MAJOR DEFICIENCIES
 
None found. 
 
MINOR DEFICIENCIES
 
Multiple minor deficiencies leading to qualification of sample results as estimates occurred.  See 
the table in Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of Dense, 
Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Inorganic Data Qualification Summary 

SDG: See comments Reviewer: AQA Project: CPP 200 Area, 
D&D-200 Area Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

Hg UJ B17N67 Laboratory blank 
contamination  

Na J B17N67, B17N70, 
B17N73, B17NL5 

High MS and MSD 
recoveries 

Hg J B17N73 High LCS recovery 

Hg UJ B17NL5 
Laboratory blank 
contamination and 
high LCS recovery 

Ag J B17N73 
Low MSD and LCS 

recoveries, poor 
MS/MSD precision 

Ag UJ B17NL5 
Low MSD and LCS 

recoveries, poor 
MS/MSD precision 

K J B17N73, B17NL5 High MS recovery 
 
Comments: SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 & 
WSCF20051350 
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Appendix 5 

Data Validation Supporting Documentation 
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VSR10-011
3-17-2010WSCFCarl Schloesslin

X

Technical verification documentation present for SDG WSCF20041457 only.

EPA 200.8 
ICP/MS X

CPP 200 Area, D&D-200 Area

WSCF2004-1457, -1487 & -1594SDG: WSCF2005-1337 & -1350

Soil samples
SDG WSCF20041457: B17N67 
SDG WSCF20041487: B17N70 
SDG WSCF20041594: B17N73 & B17NL5 
SDG WSCF20051337: B1D994 
SDG WSCF20051350: B1D995



�������		
��
�


���������
����$���
����
����������
���������



 ���%


!'
 ������
�������
�?
�?
�?
���
� 


	�
-+4
�
)*()<8
7(01306(4
130
-..
-77.,)-=.(
-+-.@8(89
#�(/(.8

"
�$ ��������������������������������������������(8


�3


���


	�
-+4
�
0(85.28
-))(72-=.(9
#�(/(.8

"
�$ ��������������������������������������������������������������������������������������(8


�3


���


�-=30-230@
=.-+<8
-+-.@A(49 ��������������������������������������������������������������������������������������������������������������������(8


�3


���


�-=30-230@
=.-+<
0(85.28
-))(72-=.(9��������������������������������������������������������������������������������������������������������(8


�3


���


�,(.4
=.-+<8
-+-.@A(49
#�(/(.8
"

"
�$ ��������������������������������������������������������������������������������������������������(8


�3


���


�,(.4
=.-+<
0(85.28
-))(72-=.(9
#�(/(.8
"

"
�$ ��������������������������������������������������������������������������������������(8


�3


���


�0-+8)0,72,3+�)-.)5.-2,3+
(003089
#�(/(.8

"
�$����������������������������������������������������������������������������������������(8


�3


���


366(+28�
 



 



 



 



 





#'
 ���:���$
�������
�?
�?
���
� 


�����

8-67.(8
-+-.@A(49 ��������������������������������������������������������������������������������������������������������������������(8


�3


���


�����

0(85.28
-))(72-=.(9��������������������������������������������������������������������������������������������������������������������(8


�3


���


�����

82-+4-048
�	��
20-)(-=.(9
#�(/(.8

"
�$ ���������������������������������������������������������������������������������(8


�3


���


�����

82-+4-048
(>7,0(49
#�(/(.8

"
�$ ���������������������������������������������������������������������������������������������(8


�3


���


������
8-67.(8
-+-.@A(49 ��������������������������������������������������������������������������������������������������������������������(8


�3


���


������
0(85.28
-))(72-=.(9��������������������������������������������������������������������������������������������������������������������(8


�3


���


�2-+4-048
20-)(-=.(9
#�(/(.8

"
�$�����������������������������������������������������������������������������������������������������������(8


�3


���


�2-+4-048
(>7,0(49
#�(/(.8

"
�$ �������������������������������������������������������������������������������������������������������������(8


�3


���


�0-+8)0,72,3+�)-.)5.-2,3+
(003089
#�(/(.8

"
�$����������������������������������������������������������������������������������������(8


�3


���


�(01306-+)(
-54,2
8-67.(#8$
-+-.@A(49 ���������������������������������������������������������������������������������������������������(8


�3


���


�(01306-+)(
-54,2
8-67.(
0(85.28
-))(72-=.(9������������������������������������������������������������������������������������������(8


�3


���


366(+28�
 



 



 



 



 



 



 



 


Page 315 of 526

WSCF2004-1457 & -1487 MB detects: Hg 0.12 ug/L = 1.2 mg/kg 
WSCF20041594 MB detects: Hg 0.060 ug/L = 0.060 mg/kg, U 0.019 ug/L = 0.019 mg/kg 
(info required to determine mg/kg concentrations not provided in data package.  See email 
correspondence attached to this worksheet) 
WSCF2005-1337 & -1350 MB detects: Bi 2.2 ug/L = 110 mg/kg

WSCF20041457: Na MS %R = 182%, MSD %R = 205% 
  
WSCF20041487: Na MS(1) %R = 160%, Na MSD(1) %R = 167%, Na MS(2) %R = 182%, 
MSD(2) %R = 205%, Hg MS(5) %R = 149% 
 
WSCF20041594: Ag LCS %R = 25%, Ag MSD %R = 41%, K MS %R = 128%, Na MS %R 
= 185%, Na MSD %R = 134%
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WSCF20041594: Ag MS/MSD RPD = 81%
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None
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MDLs > CRDLs: 
WSCF20041457: Hg MDL = 1.0 mg/kg (CRDL = 0.2), U MDL = 1.0 mg/kg (CRDL = 0.02) 
  
WSCF20041487: Hg MDL = 0.99 mg/kg (CRDL = 0.2), U MDL = 0.99 mg/kg (CRDL = 0.02) 
  
WSCF20041594: U MDL = 0.16 mg/kg (CRDL = 0.02) 
  
WSCF2005-1337 & -1350: Ba MDL = 4.2 mg/kg (CRDL = 0.5), Cr MDL = 4.2 mg/kg (CRDL = 
0.2), Cu MDL = 2.1 mg/kg (CRDL = 1), U MDL = 0.10 mg/kg (CRDL = 0.02)



From: "Anastos, Heather L" <Heather_L_Anastos@RL.gov>
To: "'Carl Schloesslin'" <cschloesslin@aqainc.net>
Cc: "Lynch, Sherry A" <Sherry_A_Lynch@rl.gov>
Sent: Wednesday, March 17, 2010 11:38 AM
Subject: FW: URGENT>> WSCF20041594 - Need ICP-MS Prep Factor

Page 1 of 2

3/17/2010

Carl – 
����������� Please proceed with the data validation using the prep information provided below.� The 
laboratory is checking the data – but if they find anything that would change the validation, we will 
incorporate it during review.� Let me know if you need anything else.
�
Thank you,
Heather
�
From: Baird, William W (Bill)
Sent: Tuesday, March 16, 2010 12:10 PM 
To: Anastos, Heather L 
Cc: Meznarich, Huei K 
Subject: RE: URGENT>> WSCF20041594 - Need ICP-MS Prep Factor

Heather,
First�I�made�a�typo��(.069�should�be�.060)�but�now�I�have�discovered�something�else.��I�need�to�
get�the�prep�log�book.��I�will�keep�you�posted.
�
Bill

�

From: Anastos, Heather L  
Sent: Tuesday, March 16, 2010 7:44 AM 
To: Baird, William W (Bill) 
Cc: Fitzgerald, Scot L; Grohs, James F; Medley, Heather A 
Subject: FW: URGENT>> WSCF20041594 - Need ICP-MS Prep Factor 
Importance: High

Bill – 
����������� The validator has an additional question about the data you provided – see below:
�
--Heather
______________________________

�
Heather,

What�is�documented�below�is�not�clear.��It�states�that�the�prep�factor�is�998,�but�then�values�
were�added�to�my�original�email�that�do�not�use�998:

Mercury�=�0.060�ug/L�=�??�mg/kg��0.069�mg/Kg
Uranium�=�0.019�ug/L�=�??�mg/kg�0.019�mg/Kg

Also,�if�0.060�ug/L�=�0.069�mg/kg�(factor�=�1.15),�how�does�0.019�ug/L�=�0.019�mg/kg�(factor�=�
1.0)�with�the�same�prep?
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�
From: Baird, William W (Bill)
Sent: Monday, March 15, 2010 2:32 PM 
To: Anastos, Heather L 
Cc: Grohs, James F 
Subject: RE: URGENT>> WSCF20041594 - Need ICP-MS Prep Factor

In�general:�Prep�factor�1000��MDL�changes�from�ug/L�to�mg/Kg
�
Specifically�in�this�instance�the�PF�=�998.

From: Anastos, Heather L  
Sent: Friday, March 12, 2010 1:40 PM 
To: Fitzgerald, Scot L; Baird, William W (Bill) 
Cc: Medley, Heather A; Lynch, Sherry A 
Subject: URGENT>> WSCF20041594 - Need ICP-MS Prep Factor 
Importance: High

Scot – 
            We are currently working on a third party validation for the following data package and have a 
question that is holding up validation.  We need additional information so that we can compare the 
contamination found in the blank to the sample data.  You can either (1) provide the MDLs for the blank 
or (2) provide the prep information for QC and samples (additional detail below).  This request is 
holding up priority data validation.

If you have any questions, call me at 376-2444.

Thank you,
Heather

For�VSR10�011,�SDG�WSCF20041594,�there�are�detects�in�the�ICP�MS�method�blank.
Mercury�=�0.060�ug/L�=�??�mg/kg��0.069�mg/Kg
Uranium�=�0.019�ug/L�=�??�mg/kg�0.019�mg/Kg

Since�both�ICP�MS�analytes�are�detects�I�do�not�have�an�MDL�value�in�ug/L�on�the�QC�summary�
form�that�I�can�compare�to�the�associated�MDL�value�in�mg/kg�on�the�sample�results�form.��With�this�
comparison�I�can�determine�the�prep�factor�and�convert�the�MB�hits�above�to�mg/kg.

Can�you�please�contact�WSCF�for�the�ICP�MS�prep�factor?

Page 2 of 2

3/17/2010
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Appendix 6 

Additional Documentation Requested By Client 
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Date:  12 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: CPP 200 Area, D&D-200 Area 
Subject: General Chemistry - Sample Data Group (SDGs) WSCF20041457, WSCF20041487, 

WSCF20041594, WSCF20051337 and WSCF20051350 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF20041457, 
WSCF20041487, WSCF20041594, WSCF20051337 and WSCF20051350 prepared by WSCF.  
A list of samples validated along with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B17N67 8/23/2004 Soil C 300.0, 300.7, 335.2 & 9045C 
B17N70 8/25/2004 Soil C 300.0, 300.7, 335.2 & 9045C
B17N73 9/09/2004 Soil C 300.0, 300.7, 335.2 & 9045C
B17NL5 9/09/2004 Soil C 300.0, 300.7, 335.2 & 9045C
B1D994 6/29/2005 Soil C 300.0, 300.7 & 9045C
B1D995 6/30/2005 Soil C 300.0, 300.7 & 9045C

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase Liquid Carbon 
Tetrachloride at the 216-Z-9 Trench, DOE/RL-2001-01, Rev. 0, Appendix E (SAP).  Appendices 
1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirements are as follows: 
 
� All anions except nitrate, nitrite, and phosphate – analysis within 28 days of sample 

collection 
� Nitrate, nitrite, and phosphate – extraction within 28 days of sample collection and analysis 

within 48 hours of extraction 
� pH – analysis as soon as possible after sample collection 
� Total cyanide – analysis within 14 days of sample collection 
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� Ammonia – analysis within 28 days of sample collection 
 
Sample preservation requires chilling to 4 degrees Celsius. 
 
The samples were extracted and analyzed within the prescribed holding times and properly 
preserved with the following exceptions. 
 
For SDG WSCF20041457, sample B1VN67 was analyzed for pH nine days after sample 
collection.  The pH result should be qualified as an estimate and flagged “J.” 
 
For SDG WSCF20041487, sample B1VN70 was analyzed for pH seven days after sample 
collection.  The pH result should be qualified as an estimate and flagged “J.” 
 
For SDG WSCF20041594, samples B17N73 and B17NL5 were analyzed for pH seven days after 
sample collection.  The pH results should be qualified as estimates and flagged “J.”  In addition, 
samples B17N73 and B17NL5 were analyzed for total cyanide beyond the holding time but 
within 2X the holding time.  The total cyanide results were non-detects and should be qualified 
as estimates and flagged “UJ.” 
 
For SDG WSCF20051337, sample B1D994 was analyzed for pH seven days after sample 
collection.  The pH result should be qualified as an estimate and flagged “J.” 
 
For SDG WSCF20051350, sample B1D995 was analyzed for pH six days after sample 
collection.  The pH result should be qualified as an estimate and flagged “J.” 
 
It should be noted for all 2004 SDGs that anion extraction dates were not provided in the data 
packages.  The lab narratives stated that all holding times were met, and it is assumed for 
validation that sample analyses took place within 48 hours of sample extraction for nitrate, nitrite 
and phosphate. 
 
� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable with the following exceptions. 
 
For SDGs WSCF20041457, WSCF20041487 and WSCF20041594, the total cyanide laboratory 
blank results were > the method detection limit (MDL).  The associated sample results were all 
non-detects and should not be qualified for the blank infractions. 
 
Trip Blanks
 
No trip blanks were submitted for analysis. 
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Field Blanks
 
No field blanks were submitted for analysis. 
 
Equipment Blanks
 
No equipment blanks were submitted for analysis. 
 
� Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample 
results.  According to the SAP, the matrix spike sample accuracy limits are 70% to 130%.  The 
laboratory control sample accuracy limits are the ones established by the analytical laboratory.  
The limits for reported analytes not listed in the SAP are specified by the DV procedure.  
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable with the following exceptions. 
 
For SDG WSCF20041457, the MSD recovery for total cyanide was < the lower acceptance limit 
but �30%.  The associated result for sample B1VN67 was a non-detect and should be qualified 
as an estimate and flagged “UJ.” 
 
For SDG WSCF20041594, the MS recovery for total cyanide was < the lower acceptance limit 
but �30%.  The associated results for samples B17N73 and B17NL5 were non-detects and 
should be qualified as estimates and flagged “UJ.” 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable. 
 
� Precision 

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results, field 
duplicate sample results, and field split sample results.  These QC results provide information on 
the laboratory reproducibility and whether sampling activities are adequate to acquire consistent 
sample results.  According to the SAP, the relative percent difference (RPD) limits are �30%.  
The RPD limits for reported analytes not listed in the SAP are specified by the DV procedure.  
When duplicate RPDs exceed the limits and have associated results <5X the SAP required 
detection limits (or <5X the laboratory required detection limits for analytes not listed in the 
SAP) with differences <2X the required detection limits no precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD RPD values were acceptable with the following exception. 
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For SDG WSCF20041457, the total cyanide RPD was above the upper acceptance limit.  The 
associated result for sample B1VN67 was a non-detect and should be qualified as an estimate 
and flagged “UJ.” 

Laboratory Duplicate Samples
 
All laboratory duplicate results were acceptable. 
 
Field Duplicate Samples
 
No field duplicates were submitted for analysis. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDLs were below the CRDLs with the following exceptions. 
 
For SDG WSCF20041457, the chloride MDL for sample B17N67 was > the CRDL. 
 
For SDG WSCF20041487, the chloride MDL for sample B17N70 was > the CRDL. 
 
For SDG WSCF20041594, the chloride MDLs for samples B17N73 and B17NL5 were > the 
CRDL. 
 
For SDG WSCF20051337, the chloride MDL for sample B1D994 was > the CRDL. 
 
For SDG WSCF20051350, the chloride MDL for sample B1D995 was > the CRDL. 
 
� Completeness 
 
SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 and 
WSCF20051350 were submitted for validation and verified for completeness.  Completeness is 
based on the percentage of data determined to be valid (i.e., not rejected).  The completion 
percentage was 100%. 
 
MAJOR DEFICIENCIES
 
None found. 
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MINOR DEFICIENCIES
 
Multiple minor deficiencies leading to qualification of sample results as estimates occurred.  See 
the table in Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of Dense, 
Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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General Chemistry Data Qualification Summary 

SDG: See comments Reviewer: AQA Project: CPP 200 Area, 
D&D-200 Area Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

pH J 
B17N67, B17N70, 
B17N73, B17NL5, 
B1D994, B1D995 

Analysis beyond 2X the 
holding time 

Total cyanide UJ B17N67  Low MSD recovery and 
poor MS/MSD precision 

Total cyanide UJ B17N73, B17NL5 

Analysis beyond the 
holding time but within 
2X the holding time and 

low MS recovery 
 
Comments: SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 & 
WSCF20051350 
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Appendix 5 

Data Validation Supporting Documentation 
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VSR10-011
3-12-2010WSCF

X

Carl Schloesslin

Technical verification documentation present for SDG WSCF20041457 only.

Total CN Sulfide

CPP 200 Area, D&D-200 Area

WSCF2004-1457, -1487 & -1594SDG: WSCF2005-1337 & -1350

X
X

X

Soil samples

SDG WSCF20041457: B17N67 
SDG WSCF20041487: B17N70 
SDG WSCF20041594: B17N73 & B17NL5 
SDG WSCF20051337: B1D994 
SDG WSCF20051350: B1D995
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WSCF2004-1457, -1487 & -1594: Total CN MB = 1 ug/L = ?? mg/kg (insufficient info to 
make conversion; associated sample results are non-detects)

WSCF20041457: Total CN MSD %R = 56% 
WSCF20041594: Total CN MS %R = 67%
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WSCF20041457: Total CN MS/MSD RPD = 40% (WSCS form incorrectly lists the RPD = 
30%)

WSCF20041457: pH analysis performed nine days after sample collection. 
 
WSCF20041487: pH analysis performed seven days after sample collection. 
 
WSCF20041594: pH analysis performed six days after sample collection.  Total cyanide 
analysis performed 18 days after sample collection (HT = 14 days). 
 
WSCF20051337: pH analysis performed seven days after sample collection. 
 
WSCF20051350: pH analysis performed six days after sample collection. 
  

All 2004 SDGs: Anions prep (extraction) dates not included in the data packages.  It is 
assumed from statement made in lab narratives that analysis took place within 48 hours of 
sample extraction for nitrate, nitrite and phosphate.
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WSCF2004-1457, -1487 & -1594, & WSCF2005-1337: Cl MDL = 2.6 mg/kg (CRDL = 2) 
WSCF20051350: Cl MDL = 2.5 mg/kg (CRDL = 2)
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Date:  12 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: CPP 200 Area, D&D-200 Area 
Subject: Radiochemical - Sample Data Groups (SDGs) WSCF20041457, WSCF20041487, 

WSCF20041594, WSCF20051337 and WSCF20051350 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF20041457, 
WSCF20041487, WSCF20041594, WSCF20051337 and WSCF20051350 prepared by WSCF.  
A list of samples validated along with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B17N67 8/23/2004 Soil C See note 1 
B17N70 8/25/2004 Soil C See note 1 
B17N73 9/09/2004 Soil C See note 1 
B17NL5 9/09/2004 Soil C See note 1 
B1D994 6/29/2005 Soil C See note 2 
B1D995 6/30/2005 Soil C See note 2 

1 – Gross ��, Gamma Spectrometry, Am-241, Isotopic-Pu, Isotopic-U & Np-237 
2 – Gamma Spectrometry, Sr-89/90, Am-241, Isotopic-Pu & Isotopic-U 
 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase Liquid Carbon 
Tetrachloride at the 216-Z-9 Trench, DOE/RL-2001-01, Rev. 0, Appendix E (SAP).  Appendices 
1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The maximum holding time for radiochemical analysis is 180 days, or five half-lives, 
whichever is shorter.  There are no specific preservation requirements for radiochemical 
soil/solid analysis. 
 
The samples were analyzed within the prescribed holding times. 
 

Page 429 of 526



� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable with the following exceptions. 
 
For SDG WSCF20041457, the gross beta, Am-241, Pu-239 and U-238 laboratory blank results 
were > the minimum detectable concentrations (MDCs).  The Am-241 and U-238 results for 
sample B17N67 were detects <5X the blank results and should be qualified as estimates and 
flagged “J.”  The gross beta result for sample B17N67 was a detect >5X the blank result and 
should not be qualified.  The Pu-239 result for sample B17N67 was a non-detect and should not 
be qualified. 
 
For SDG WSCF20041457, laboratory blank data was not provided for Pu-238, U-233/234 and 
U-235.  The Pu-238 result for sample B17N67 was a non-detect and should be qualified as an 
estimate and flagged “UJ.”  The U-233/234 and U-235 results for sample B17N67 were detects 
and should be qualified as estimates and flagged “J.” 
 
For SDG WSCF20041487, the gross beta, Am-241, Pu-239 and U-238 laboratory blank results 
were > the MDCs.  The gross beta, Am-241 and Pu-239 results for sample B17N70 were detects 
<5X the blank results and should be qualified as estimates and flagged “J.”  The U-238 result for 
sample B17N70 was a detect >5X the blank result and should not be qualified. 
 
For SDG WSCF20041487, laboratory blank data was not provided for Pu-238, U-233/234 and 
U-235.  The Pu-238 result for sample B17N70 was a non-detect and should be qualified as an 
estimate and flagged “UJ.”  The U-233/234 and U-235 results for sample B17N70 were detects 
and should be qualified as estimates and flagged “J.” 
 
For SDG WSCF20041594, the Pu-239 and U-238 laboratory blank results were > the MDCs.  
The Pu-239 results for samples B17N73 and B17NL5 were non-detects and should not be 
qualified.  The U-238 results for samples B17N73 and B17NL5 were detects >5X the blank 
result and should not be qualified. 
 
For SDG WSCF20041594, laboratory blank data was not provided for Pu-238, U-233/234 and 
U-235.  The Pu-238 and U-235 results for samples B17N73 and B17NL5 were non-detects and 
should be qualified as estimates and flagged “UJ.”  The U-233/234 results for samples B17N73 
and B17NL5 were detects and should be qualified as estimates and flagged “J.” 
 
For SDGs WSCF20051337 and WSCF20051350, the Sr-89/90 and U-238 laboratory blank 
results were > the MDCs.  The Sr-89/90 results for samples B1D994 and B1D995 were non-
detects and should not be qualified.  The U-238 results for samples B1D994 and B1D995 were 
detects >5X the blank result and should not be qualified. 
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Trip Blanks
 
No trip blanks were submitted for analysis. 
 
Field Blanks
 
No field blanks were submitted for analysis. 
 
Equipment Blanks
 
No equipment blanks were submitted for analysis. 
 
� Accuracy

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control sample 
results, and chemical recovery factors.  Chemical recovery factors are determined through use of 
a carrier or tracer and provide assessment of the chemical separation process that is affected by 
the laboratory procedure, sample matrix, and/or interference.  Chemical recovery factors are used 
to correct sample concentration, uncertainty, and MDC results.  According to the SAP, the 
laboratory control sample accuracy limits are 65% to 135%.  The matrix spike sample accuracy 
limits, and limits for reported analytes not listed in the SAP are specified by the DV procedure. 
 
Matrix Spike (MS) Samples
 
MS analyses were not performed nor required for the methods performed. 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions.  
 
For SDG WSCF20041457, the Np-237 LCS recovery was < the lower acceptance limit but 
�30%.  The Np-237 result for sample B17N67 was a detect and should be qualified as an 
estimate and flagged “J.” 
 
For SDG WSCF20041594, the Np-237 LCS recovery was < the lower acceptance limit but 
�30%.  The Np-237 results for samples B17N73 and B17NL5 were non-detects and should be 
qualified as estimates and flagged “UJ.” 
 
Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable with the following exceptions. 
 
For SDG WSCF20041457, tracer was not used for Np-237 analysis and a matrix spike was not 
performed.  The Np-237 result for sample B17N67 was a detect and should be qualified as an 
estimate and flagged “J.” 
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For SDG WSCF20041487, tracer was not used for Np-237 analysis and a matrix spike was not 
performed.  The Np-237 result for sample B17N70 was a non-detect and should be qualified as 
an estimate and flagged “UJ.” 
 
For SDG WSCF20041594, tracer was not used for Np-237 analysis and a matrix spike was not 
performed.  The Np-237 results for samples B17N73 and B17NL5 were non-detects and should 
be qualified as estimates and flagged “UJ.” 
 
� Precision 

Precision is evaluated by reviewing laboratory duplicate, field duplicate, and field split sample 
results.  These QC results provide information on the laboratory reproducibility and whether 
sampling activities are adequate to acquire consistent sample results.  According to the SAP, the 
relative percent difference (RPD) limits are �35%.  The RPD limits for reported analytes not 
listed in the SAP are specified by the DV procedure.  When duplicate RPDs exceed the limits 
and have associated results <5X the SAP required detection limits (or <5X the laboratory 
required detection limits for analytes not listed in the SAP) with differences <2X the required 
detection limits no precision infraction occurred.  When no required detection limits are provided 
and the sample and duplicate results are statistically equal (Duplicate Error Ratio <3) no 
precision infraction occurred. 
 
Laboratory Duplicate Samples
 
All laboratory duplicate results were acceptable with the following exceptions. 
 
For SDG WSCF20041457, laboratory duplicate data was not provided for Pu-238, U-233/234 
and U-235.  The Pu-238 result for sample B17N67 was a non-detect and should be qualified as 
an estimate and flagged “UJ.”  The U-233/234 and U-235 results for sample B17N67 were 
detects and should be qualified as estimates and flagged “J.” 
 
For SDG WSCF20041487, laboratory duplicate data was not provided for Pu-238, U-233/234 
and U-235.  The Pu-238 result for sample B17N70 was a non-detect and should be qualified as 
an estimate and flagged “UJ.”  The U-233/234 and U-235 results for sample B17N70 were 
detects and should be qualified as estimates and flagged “J.” 
 
For SDG WSCF20041594, laboratory duplicate data was not provided for Pu-238, U-233/234 
and U-235.  The Pu-238 and U-235 results for samples B17N73 and B17NL5 were non-detects 
and should be qualified as estimates and flagged “UJ.”  The U-233/234 results for samples 
B17N73 and B17NL5 were detects and should be qualified as estimates and flagged “J.” 
 
Field Duplicate Samples
 
No field duplicates were submitted for analysis. 
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Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDCs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDCs were below the CRDLs. 
 
� Completeness 
 
SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 and 
WSCF20051350 were submitted for validation and verified for completeness.  Completeness is 
based on the percentage of data determined to be valid (i.e., not rejected).  The completion 
percentage was 100%. 

MAJOR DEFICIENCIES
 
None found. 
 
MINOR DEFICIENCIES
 
Multiple minor deficiencies leading to qualification of sample results as estimates occurred.  See 
the table in Appendix 2 for a listing of all affected sample results. 
 
For SDG WSCF20041594, the laboratory narrative incorrectly states sample B07N73 in the 
Radiochemical Tracer Percent Recovery table.  This is a typo and the actual sample is B17N73. 

REFERENCES
 
HNF-20434, Rev. 0, Data Validation Procedure for Radiochemical Analyses, June 2004.  
 
DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of Dense, 
Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDC.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Radiochemical Data Qualification Summary 

SDGs: See comments Reviewer: AQA Project: CPP 200 Area, 
D&D-200 Area Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

Am-241 
U-238 J B17N67 Laboratory blank 

contamination 

Np-237 J B17N67, B17N73, 
B17NL5 

Low LCS recovery and 
lack of tracer data 

Pu-238 UJ B17N67, B17N70, 
B17N73, B17NL5 

Lack of laboratory blank 
and duplicate data 

U-235 UJ B17N73, B17NL5 Lack of laboratory blank 
and duplicate data 

U-235 J B17N67, B17N70 Lack of laboratory blank 
and duplicate data 

U-233/234 J B17N67, B17N70, 
B17N73, B17NL5 

Lack of laboratory blank 
and duplicate data 

Gross beta 
Am-241 
Pu-239 

J B17N70 Laboratory blank 
contamination 

Np-237 UJ B17N70 Lack of tracer data 
 
Comments: SDGs WSCF20041457, WSCF20041487, WSCF20041594, WSCF20051337 & 
WSCF20051350 
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Appendix 5 

Data Validation Supporting Documentation 
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VSR10-011
Carl Schloesslin WSCF 3-12-2010

X
Carbon-14

Technical verification documentation present for SDG WSCF20041457 only.

X

CPP 200 Area, D&D-200 Area

WSCF2004-1457, -1487 & -1594SDG: WSCF2005-1337 & -1350

X X

Soil samples

SDG WSCF20041457: B17N67 
SDG WSCF20041487: B17N70 
SDG WSCF20041594: B17N73 & B17NL5 
SDG WSCF20051337: B1D994 
SDG WSCF20051350: B1D995
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WSCF20041457 MB detects (pCi/g): Gross beta (0.32), Am-241 (0.026), Pu-239 (0.015), U-238 (0.031) 
    No MB data provided for Pu-238, U-233/234 & U-235. 
WSCF20041487 MB detects (pCi/g): Gross beta (0.24), Am-241 (0.097), Pu-239 (0.014), U-238 (0.012) 
    No MB data provided for Pu-238, U-233/234 & U-235. 
WSCF20041594 MB detects (pCi/g): Pu-239 (0.026), U-238 (0.018) 
    No MB data provided for Pu-238, U-233/234 & U-235. 
WSCF20051337 MB detects (pCi/g): Sr-89/90 (0.56), U-238 (0.007) 
WSCF20051350 MB detects (pCi/g): Sr-89/90 (0.56), U-238 (0.007)

WSCF20041457: Np-237 LCS %R = 64% 
WSCF20041594: Np-237 LCS %R = 45%
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None

WSCF2004-1457, -1487 & -1594:  No tracer used for Np-237 analysis and no MS 
performed.

None
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WSCF2004-1457, -1487 & -1594:  No lab duplicate data provided for Pu-238, U-233/234 & 
U-235.

None

None
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None



Appendix 6 

Additional Documentation Requested By Client 
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