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Date:  24 February 2011 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 100 Area RI/FS 
Subject: Inorganics - Sample Data Group (SDG) WSCF102846 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDG WSCF102846 prepared by 
WSCF Analytical Laboratories.  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 
B26J55 11/05/2010 Soil C 200.8 
B26J56 11/05/2010 Soil C 200.8 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units 
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0 (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 requires chilling to 4 degrees Celsius.  
 
The samples were analyzed within the prescribed holding time and properly preserved.  
 
� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 
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Laboratory Blanks
 
All laboratory blank results were acceptable with the following exceptions.  The Be and V 
laboratory blank results were > the method detection limits (MDLs) but < the reporting limits 
(RLs).  The Be results for samples B26J55 and B26J56 were detects < the RLs and should be 
qualified as non-detects at the RLs (0.61 and 0.58 mg/kg, respectively) and flagged “U.” 
The V results for samples B26J55 and B26J56 were well above the RLs and should not be 
qualified. 
 
Trip Blanks
 
No trip blanks were submitted for validation. 
 
Field Blanks
 
No field blanks were submitted for validation. 
 
Equipment Blanks
 
No equipment blanks were submitted for validation. 
 
� Accuracy

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control sample 
results, and ICP-AES interference check sample results.  According to the SAP, the matrix spike 
sample and laboratory control sample accuracy limits are 70% to 130%.  The limits for reported 
analytes not listed in the SAP are specified by the DV procedure.  The interference check sample 
limits are ones specified by the DV procedure. 
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable with the following exception.  The MSD recovery for 
Mn was > the upper acceptance limit.  The Mn results for samples B26J55 and B26J56 were 
detects and should be qualified as estimates and flagged “J+.” 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exception.  The LCS recovery for Sb was 
> the upper acceptance limit.  The Sb results for samples B26J55 and B26J56 were non-detects 
and should not be qualified. 
 
ICP-AES Interference Check Samples (ICSs)

ICS data was not included in the data package.  Sample results should not be qualified based on 
this. 
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� Precision 

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, field split 
sample results, and ICP serial dilution 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 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 reporting limits for analytes not listed in the SAP) with differences 
<2X the required detection limits no precision infraction occurred.  The serial dilution limits are 
ones specified by the DV procedure. 
 
MS/MSD Samples
 
All MS/MSD RPD values were acceptable. 
 
Field Duplicate Samples
 
No field duplicates were submitted for validation. 
 
Field Split Samples
 
No field splits were submitted for validation. 
 
ICP Serial Dilution Samples

ICS serial dilution data was not included in the data package.  Sample results should not be 
qualified based on this. 
 
� 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 with associated non-detected sample results were below the CRDLs. 
 
� Completeness 
 
SDG WSCF102846 was 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
 
Minor deficiencies leading to qualification of sample results as non-detects or estimates were due 
to a laboratory blank infraction for Be and a MSD recovery infraction for Mn.  See the table in 
Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.  
 
DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-
BC-5 Operable Units Remedial Investigation/Feasibility Study, March 2010  
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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, but 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 
RL.  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. 

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

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

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

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

 
� N � The analysis indicates the presence of an analyte that has been tentatively identified. 

 
� NJ � The analysis indicates the presence of an analyte that has been tentatively identified 

and the associated numerical value represents its approximate concentration. 
 

� NJ+ � The analysis indicates the presence of an analyte that has been tentatively identified.  
The associated value is estimated with a suspected positive bias due to a quality control 
deficiency identified during data validation. 

 
�  NJ- � The analysis indicates the presence of an analyte that has been tentatively identified.  

The associated value is estimated with a suspected negative bias due to a quality control 
deficiency identified during data validation. 

 
� 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: WSCF102846 Reviewer: AQA Project: 100 Area 
RI/FS Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

Be 0.61U B26J55 Laboratory blank 
contamination  

Be 0.58U B26J56 Laboratory blank 
contamination  

Mn J+ B26J55, B26J56 High MSD recovery 
 
Comments: None 
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Appendix 3 

Annotated Laboratory Reports 
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Introduction 

Attachment 2 
arrative 

WSCFI02846 

Two (2) S&GRP samples were received al the WSCF Laboratory on ovember 5 2010. The 
samples were analyzed for the analytes indicated on the attached copy of the chain of custody 
(COC) form in accordance with the Staleme111 of Work (SOW), Modification n. 2 to Agreemenr 
36587, Release 3, "FH W.SCF A 'ALYTTCAL SERVICES FOR GROUNDWATER. " 

The narrative (Allachment 2) will address sample characteristic , analyses requested and general 
infonnation in performance of the analytical met hods. A Data Summary Report (Attachment 3) 
includes analytical results, a comment report detailing method abnonnalities, tentatively identified 
peaks ir applicab le, method references, and Laboratory Q infonnation as applicable. opics or 
the chain of custody and sample receipt documentation are included as Attachment 4. 

Tt should be noted that the attached chain or custody was not stamped 'ICED" by the WSCF 
Laboratory Sample Custodian during sample receiving. However based on procedure LO-090-
403 form "NOTICE OF fMPROPER SAMPLE SUBMITTAL' was not submitted and was not 
stamped' OT ICED". o anomaly was noted during sample receipt. 

The fol lowing generic data qualifiers (i.e. B, D, U nnd J) mny be appl icable to this report, as 
appropriate 

• B - Sample results with a concentration greater than the MDL but less than the PQL are B 
flagged (applies to inorganic and wet chemical analyses), as appropriate. 

• D - Sample results are D flagged if dilution(s) were required as appropriate. 

• J - Samp le resu lts with a concentrntion greater than the MDL but less than the PQL are J 
nagged (applies to organic analyses), as appropriate. 

• U - Analyzed for but not detected above Limiting criteria. Relative Percent Difference 
(RPD) values associated with an analyte qualified with a 'U" are not applicable. 

Analvtical Methodolo~ for Requested Analvses 

Refer 10 WSG,. Method References Report for a complete listing of approved analytical methods. 

Inorganic Comments 

ICP-M Metals - The bold time requirement for this analy i were met. A Matrix Spike, 
Malri, Spike Duplicate, Blank and Laboratory Control Sample were analyzed with th is delivery 
group. 

Batch QC 169673 analyzed on sample# B28P43 ( I 02784009) 

• Mangane e - Matrix Spike Duplicate recovery exceeded established laboratory 
limits. Affected sample resulls iJ1 this bateb were flagged. 

1 
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• Berylliwn and Vanadium\ ere detected in tbe Blank. Affected sample results in 
th i batch were "C ' Flagged. 

• Alum inum - exceeded spiking levels by a factor of 4. Spike recoveries and 
associated RPDs are not valid. 

II other Q conlrnl arc within the establi hcd limits. 

Hexava lent Chromium - The hold time requirement for this analysi was met. A Duplicate, 
Mattix Spike, 8 lank, Laboratory Control Sample Post Spike and l nsoluble Matrix Spike were 
analyzed with this delivery group . Analytical Note(s): 

Batch QC 169809 analyzed on sample# B267D7 ( 102816001 ) 

• Percent Recoveries for the MatTix Spike and Po I pike fell outside established 
laboratory control limits. All affected samples were "N" flagged. 

• The Duplicate is nagged for RPO recovery outside established laboratory control 
limits. RPO is calculated on mca ured values and i not appHcab1c for a result 
qualified with a 'U'. 

All other QC contTOls are within the established limits. 

Radiochemistrv Comments 

Rad Chem - The hold time requirement for this analysis wa met. A Duplicate, Blank and 
Laboratory Control Sample were analyzed with this delivery group. Analytical olc(s): 

Gamma Energy Analys is: 

Batch QC L69636 analyzed on sample# B29B72 (102841001) 

• Potassium-40 and Radium-226 activity was detected in the blank. 
These two isotopes represent ORM ( aturally Occurring Radioactive Material); 
therefore. no flags were issued. 

• Duplicate Relative Percent Diffcrcnee(s) (RPO) did not meet the established 
laboratory l.im.its. Duplicate Relative Percent DiITerence (RPO) does no! apply to 
re ults le than 5X the minimum dctcctab.le activity_ No nags is ued_ 

All other QC controls are with in the established Limits. 

Strontium-89/90: 

Batch Q 169743 analyzed on sample# B28754 (102846001) 

All QC controls arc within Lhc c tabli hed limits. 

2 
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We certify that this data package is in compliance with the SOW both technically and for 
completeness for other than the conditions detailed above. Release of the data contained in this 
data package has been authorized by the Analytical Laboratory Manager (or dcsignee) and the 
Client Services representative as eri.fied by electronic signatures shown on the WSCF 
ANAL YTl AL RESULTS REPORT. 

3 
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VALIDATION 
LEVEL: A B C D E 

PROJECT: DATA PACKAGE: 

VALIDATOR: LAB: DATE: 

 SDG: 

ANALYSES PERFORMED 

SW-846/ICP SW-
846/GFAA  

SW-846/Hg  SW-846 
Cyanide  

  

      

SAMPLES/MATRIX 

 

 

 

 

 

 

 
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? ........................................................................ Yes   No   N/A 

Comments:  
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2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E) 

Initial calibrations performed on all instruments? ..................................................................... Yes   No   N/A 

Initial calibrations acceptable? ................................................................................................. Yes   No   N/A 

ICP interference checks acceptable? ...................................................................................... Yes   No   N/A 

ICV and CCV checks performed on all instruments? .............................................................. Yes   No   N/A 

ICV and CCV checks acceptable? ........................................................................................... Yes   No   N/A 

Standards traceable? ............................................................................................................... Yes   No   N/A 

Standards expired? .................................................................................................................. Yes   No   N/A 

Calculation check acceptable? ................................................................................................ Yes   No   N/A 

Comments:  

  

  

  

3. BLANKS (Levels B, C, D, and E) 

ICB and CCB checks performed for all applicable analyses? (Levels D, E) ........................... Yes   No   N/A 

ICB and CCB results acceptable? (Levels D, E)...................................................................... Yes   No   N/A 

Laboratory blanks analyzed? ................................................................................................... Yes   No   N/A 

Laboratory blank results acceptable? ...................................................................................... Yes   No   N/A 

Field blanks analyzed? (Levels C, D, E) .................................................................................. Yes   No   N/A 

Field blank results acceptable? (Levels C, D, E) ..................................................................... Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Comments:  
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4. ACCURACY (Levels C, D, and E) 

MS/MSD samples analyzed? ................................................................................................... Yes   No   N/A 

MS/MSD results acceptable? ................................................................................................... Yes   No   N/A 

MS/MSD standards NIST traceable? (Levels D, E) ................................................................. Yes   No   N/A 

MS/MSD standards expired? (Levels D, E) ............................................................................. Yes   No   N/A 

LCS/BSS samples analyzed? .................................................................................................. Yes   No   N/A 

LCS/BSS results acceptable? .................................................................................................. Yes   No   N/A 

Standards traceable? (Levels D, E) ......................................................................................... Yes   No   N/A 

Standards expired? (Levels D, E) ............................................................................................ Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Performance audit sample(s) analyzed? ................................................................................. Yes   No   N/A 

Performance audit sample results acceptable? ....................................................................... Yes   No   N/A 

Comments:  
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5. PRECISION (Levels C, D, and E) 

Duplicate RPD values acceptable? .......................................................................................... Yes   No   N/A 

Duplicate results acceptable? .................................................................................................. Yes   No   N/A 

MS/MSD standards NIST traceable? (Levels D, E) ................................................................. Yes   No   N/A 

MS/MSD standards expired? (Levels D, E) ............................................................................. Yes   No   N/A 

Field duplicate RPD values acceptable? ................................................................................. Yes   No   N/A 

Field split RPD values acceptable? ......................................................................................... Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Comments:  
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6. ICP QUALITY CONTROL (Levels D and E) 

ICP serial dilution samples analyzed? ..................................................................................... Yes   No   N/A 

ICP serial dilution %D values acceptable? .............................................................................. Yes   No   N/A 

ICP post digestion spike required? .......................................................................................... Yes   No   N/A 

ICP post digestion spike values acceptable? ........................................................................... Yes   No   N/A 

Standards traceable?  .............................................................................................................. Yes   No   N/A 

Standards expired? .................................................................................................................. Yes   No   N/A 

Transcription/calculation errors? .............................................................................................. Yes   No   N/A 

Comments:  

  

  

  

  

  

  

7. HOLDING TIMES (all levels) 

Samples properly preserved? .................................................................................................. Yes   No   N/A 

Sample holding times acceptable? .......................................................................................... Yes   No   N/A 

Comments:  
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8. RESULT QUANTITATION AND DETECTION LIMITS (all levels) 

Results reported for all requested analyses?........................................................................... Yes   No   N/A 

Results supported in the raw data? (Levels D, E) ................................................................... Yes   No   N/A 

Samples properly prepared? (Levels D, E) .............................................................................. Yes   No   N/A 

Detection limits meet RDL?...................................................................................................... Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Comments:  
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Date:  24 February 2011 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 100 Area RI/FS 
Subject: General Chemistry - Sample Data Group (SDG) WSCF102846 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDG WSCF102846 prepared by 
WSCF Analytical Laboratories.  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 
B26J55 11/05/2010 Soil C 7196A 
B26J56 11/05/2010 Soil C 7196A 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units 
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0 (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 hexavalent chromium is analysis within 30 days of 
sample collection.  Sample preservation requires chilling to 4 degrees Celsius. 
 
The samples were analyzed within the prescribed holding time and properly preserved. 
 
� 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. 
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Trip Blanks
 
No trip blanks were submitted for validation. 
 
Field Blanks
 
No field blanks were submitted for validation. 
 
Equipment Blanks
 
No equipment blanks were submitted for validation. 
 
� 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% and the 
laboratory control sample accuracy limits are ones specified by the DV procedure. 
 
Matrix Spike (MS) Samples
 
The MS and post spike recoveries for hexavalent chromium were < the lower acceptance limit.  
The hexavalent chromium results for samples B26J55 and B26J56 were non-detects and should 
be qualified as estimates and flagged “UJ.” 
 
Laboratory Control Samples (LCSs)

The LCS recovery was acceptable. 
 
� Precision 

Precision is evaluated by reviewing 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%.  When duplicate 
RPDs exceed the limits and have associated results <5X the SAP required detection limits (or 
<5X the laboratory reporting limits for analytes not listed in the SAP) with differences <2X the 
required detection limits no precision infraction occurred. 

Laboratory Duplicate Samples
 
The laboratory duplicate result was acceptable. 
 
Field Duplicate Samples
 
No field duplicates were submitted for validation. 
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Field Split Samples
 
No field splits were submitted for validation. 
 
� 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 CRDL. 
 
� Completeness 
 
SDG WSCF102846 was 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 hexavalent chromium results for samples B26J55 
and B26J56 as estimates were due to MS and post spike recovery infractions. 

REFERENCES
 
GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.  
 
DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-
BC-5 Operable Units Remedial Investigation/Feasibility Study, March 2010  
 
 
 
 

Page 36 of 86



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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, but 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 
RL.  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. 

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

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

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

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

 
� N � The analysis indicates the presence of an analyte that has been tentatively identified. 

 
� NJ � The analysis indicates the presence of an analyte that has been tentatively identified 

and the associated numerical value represents its approximate concentration. 
 

� NJ+ � The analysis indicates the presence of an analyte that has been tentatively identified.  
The associated value is estimated with a suspected positive bias due to a quality control 
deficiency identified during data validation. 

 
�  NJ- � The analysis indicates the presence of an analyte that has been tentatively identified.  

The associated value is estimated with a suspected negative bias due to a quality control 
deficiency identified during data validation. 

 
� 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: WSCF102846 Reviewer: AQA Project: 100 Area 
RI/FS Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

Hexavalent chromium UJ B26J55, B26J56  Low MS and post spike 
recoveries 

 
Comments: None 
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Appendix 3 

Annotated Laboratory Reports 
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Introduction 

Attachment 2 
arrative 

WSCFI02846 

Two (2) S&GRP samples were received al the WSCF Laboratory on ovember 5 2010. The 
samples were analyzed for the analytes indicated on the attached copy of the chain of custody 
(COC) form in accordance with the Staleme111 of Work (SOW), Modification n. 2 to Agreemenr 
36587, Release 3, "FH W.SCF A 'ALYTTCAL SERVICES FOR GROUNDWATER. " 

The narrative (Allachment 2) will address sample characteristic , analyses requested and general 
infonnation in performance of the analytical met hods. A Data Summary Report (Attachment 3) 
includes analytical results, a comment report detailing method abnonnalities, tentatively identified 
peaks ir applicab le, method references, and Laboratory Q infonnation as applicable. opics or 
the chain of custody and sample receipt documentation are included as Attachment 4. 

Tt should be noted that the attached chain or custody was not stamped 'ICED" by the WSCF 
Laboratory Sample Custodian during sample receiving. However based on procedure LO-090-
403 form "NOTICE OF fMPROPER SAMPLE SUBMITTAL' was not submitted and was not 
stamped' OT ICED". o anomaly was noted during sample receipt. 

The fol lowing generic data qualifiers (i.e. B, D, U nnd J) mny be appl icable to this report, as 
appropriate 

• B - Sample results with a concentration greater than the MDL but less than the PQL are B 
flagged (applies to inorganic and wet chemical analyses), as appropriate. 

• D - Sample results are D flagged if dilution(s) were required as appropriate. 

• J - Samp le resu lts with a concentrntion greater than the MDL but less than the PQL are J 
nagged (applies to organic analyses), as appropriate. 

• U - Analyzed for but not detected above Limiting criteria. Relative Percent Difference 
(RPD) values associated with an analyte qualified with a 'U" are not applicable. 

Analvtical Methodolo~ for Requested Analvses 

Refer 10 WSG,. Method References Report for a complete listing of approved analytical methods. 

Inorganic Comments 

ICP-M Metals - The bold time requirement for this analy i were met. A Matrix Spike, 
Malri, Spike Duplicate, Blank and Laboratory Control Sample were analyzed with th is delivery 
group. 

Batch QC 169673 analyzed on sample# B28P43 ( I 02784009) 

• Mangane e - Matrix Spike Duplicate recovery exceeded established laboratory 
limits. Affected sample resulls iJ1 this bateb were flagged. 

1 
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• Berylliwn and Vanadium\ ere detected in tbe Blank. Affected sample results in 
th i batch were "C ' Flagged. 

• Alum inum - exceeded spiking levels by a factor of 4. Spike recoveries and 
associated RPDs are not valid. 

II other Q conlrnl arc within the establi hcd limits. 

Hexava lent Chromium - The hold time requirement for this analysi was met. A Duplicate, 
Mattix Spike, 8 lank, Laboratory Control Sample Post Spike and l nsoluble Matrix Spike were 
analyzed with this delivery group . Analytical Note(s): 

Batch QC 169809 analyzed on sample# B267D7 ( 102816001 ) 

• Percent Recoveries for the MatTix Spike and Po I pike fell outside established 
laboratory control limits. All affected samples were "N" flagged. 

• The Duplicate is nagged for RPO recovery outside established laboratory control 
limits. RPO is calculated on mca ured values and i not appHcab1c for a result 
qualified with a 'U'. 

All other QC contTOls are within the established limits. 

Radiochemistrv Comments 

Rad Chem - The hold time requirement for this analysis wa met. A Duplicate, Blank and 
Laboratory Control Sample were analyzed with this delivery group. Analytical olc(s): 

Gamma Energy Analys is: 

Batch QC L69636 analyzed on sample# B29B72 (102841001) 

• Potassium-40 and Radium-226 activity was detected in the blank. 
These two isotopes represent ORM ( aturally Occurring Radioactive Material); 
therefore. no flags were issued. 

• Duplicate Relative Percent Diffcrcnee(s) (RPO) did not meet the established 
laboratory l.im.its. Duplicate Relative Percent DiITerence (RPO) does no! apply to 
re ults le than 5X the minimum dctcctab.le activity_ No nags is ued_ 

All other QC controls are with in the established Limits. 

Strontium-89/90: 

Batch Q 169743 analyzed on sample# B28754 (102846001) 

All QC controls arc within Lhc c tabli hed limits. 

2 
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We certify that this data package is in compliance with the SOW both technically and for 
completeness for other than the conditions detailed above. Release of the data contained in this 
data package has been authorized by the Analytical Laboratory Manager (or dcsignee) and the 
Client Services representative as eri.fied by electronic signatures shown on the WSCF 
ANAL YTl AL RESULTS REPORT. 

3 
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Rev. 0, Chg. 0 GRP-GD-003 Page 385 of 405 

Data Validation for Chemical Analyses 
Published Date:  08/16/10  Effective Date:  08/16/10 
 

Before each use, ensure this copy is the most current version. 

 

VALIDATION 
LEVEL: A B C D E 

PROJECT: DATA PACKAGE: 

VALIDATOR: LAB: DATE: 

 SDG: 

 ANALYSES PERFORMED 

Anions/IC TOC TOX TPH-418.1 Oil and 
Grease 

Alkalinity 

Ammonia BOD/COD Chloride Chromium-VI pH NO3/NO2 

Sulfate TDS TKN Phosphate   

      

SAMPLES/MATRIX 

 

 

 

 

 

 

 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? ........................................................................ Yes   No   N/A 

Comments:  
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Before each use, ensure this copy is the most current version. 

 

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E) 

Initial calibrations performed on all instruments? ..................................................................... Yes   No   N/A 

Initial calibrations acceptable? ................................................................................................. Yes   No   N/A 

ICV and CCV checks performed on all instruments? .............................................................. Yes   No   N/A 

ICV and CCV checks acceptable? ........................................................................................... Yes   No   N/A 

Standards traceable? ............................................................................................................... Yes   No   N/A 

Standards expired? .................................................................................................................. Yes   No   N/A 

Calculation check acceptable? ................................................................................................ Yes   No   N/A 

Comments:  

  

  

  

3. BLANKS (Levels B, C, D, and E) 

ICB and CCB checks performed for all applicable analyses? (Levels D, E) ........................... Yes   No   N/A 

ICB and CCB results acceptable? (Levels D, E)...................................................................... Yes   No   N/A 

Laboratory blanks analyzed? ................................................................................................... Yes   No   N/A 

Laboratory blank results acceptable? ...................................................................................... Yes   No   N/A 

Field blanks analyzed? (Levels C, D, E) .................................................................................. Yes   No   N/A 

Field blank results acceptable? (Levels C, D, E) ..................................................................... Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Comments:  
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Before each use, ensure this copy is the most current version. 

 

4. ACCURACY (Levels C, D, and E) 

Spike samples analyzed? ........................................................................................................ Yes   No   N/A 

Spike recoveries acceptable? .................................................................................................. Yes   No   N/A 

Spike standards NIST traceable? (Levels D, E) ...................................................................... Yes   No   N/A 

Spike standards expired? (Levels D, E) ................................................................................... Yes   No   N/A 

LCS/BSS samples analyzed? .................................................................................................. Yes   No   N/A 

LCS/BSS results acceptable? .................................................................................................. Yes   No   N/A 

Standards traceable? (Levels D, E) ......................................................................................... Yes   No   N/A 

Standards expired? (Levels D, E) ............................................................................................ Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Performance audit sample(s) analyzed? ................................................................................. Yes   No   N/A 

Performance audit sample results acceptable? ....................................................................... Yes   No   N/A 

Comments:  
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Published Date:  08/16/10  Effective Date:  08/16/10 
 

Before each use, ensure this copy is the most current version. 

 

5. PRECISION (Levels C, D, and E) 

Duplicate RPD values acceptable? .......................................................................................... Yes   No   N/A 

Duplicate results acceptable? .................................................................................................. Yes   No   N/A 

MS/MSD standards NIST traceable? (Levels D, E) ................................................................. Yes   No   N/A 

MS/MSD standards expired? (Levels D, E) ............................................................................. Yes   No   N/A 

Field duplicate RPD values acceptable? ................................................................................. Yes   No   N/A 

Field split RPD values acceptable? ......................................................................................... Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Comments:  

  

  

  

  

  

 
6. HOLDING TIMES (all levels) 

Samples properly preserved? .................................................................................................. Yes   No   N/A 

Sample holding times acceptable? .......................................................................................... Yes   No   N/A 

Comments:  
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Before each use, ensure this copy is the most current version. 

 

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels) 

Results reported for all requested analyses?........................................................................... Yes   No   N/A 

Results supported in the raw data? (Levels D, E) ................................................................... Yes   No   N/A 

Samples properly prepared? (Levels D, E) .............................................................................. Yes   No   N/A 

Detection limits meet RDL?...................................................................................................... Yes   No   N/A 

Transcription/calculation errors? (Levels D, E) ........................................................................ Yes   No   N/A 

Comments:  
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Date:  24 February 2011 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 100 Area RI/FS 
Subject: Radiochemical - Sample Data Group (SDG) WSCF102846 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDG WSCF102846 prepared by 
WSCF Analytical Laboratories.  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 
B26J55 11/05/2010 Soil C Gamma, Sr-89/90 
B26J56 11/05/2010 Soil C Gamma, Sr-89/90 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units 
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0 (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.  There are no 
specific preservation requirements for soil samples. 
 
The samples were analyzed within the prescribed holding time. 
 
� Blanks

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

All laboratory blank results were acceptable with the following exceptions.  The K-40 and Ra-
226 laboratory blank results were > the minimum detectable concentrations (MDCs).  The K-40 
and Ra-226 results for samples B26J55 and B26J56 were detects >5X the blank results and 
should not be qualified for the blank infractions. 

Trip Blanks

No trip blanks were submitted for validation. 

Field Blanks

No field blanks were submitted for validation. 

Equipment Blanks

No equipment blanks were submitted for validation. 

� 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 70% to 130%. 

Matrix Spike (MS) Samples

MS analyses are not required for the methods performed. 

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable. 

Other

The WSCF Ra-226 results for all samples were reported from Pb-214 and/or Bi-214 gamma 
lines.  These radon daughters were not in secular equilibrium with Ra-226.  In addition, the Pb-
214 and Bi-214 results may have been greatly biased due to inaccurate detector background 
subtraction due to fluctuating concentrations of Rn-222.  Per client request, all WSCF Ra-226 
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results should be qualified as unusable and flagged “UR” for non-detects and “R” for detects.
See the table in Appendix 2 for a listing of the all affected sample results.   

� 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 �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 MDCs the precision limits are ones specified by the DV 
procedure.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable. 

Field Duplicate Samples

No field duplicates were submitted for validation. 

Field Split Samples

No field splits were submitted for validation. 

� 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 with associated non-detected sample results were below the CRDLs 
with the following exception.  The Eu-155 MDC for sample B26J55 was slightly > the CRDL. 

� Completeness 

SDG WSCF102846 was 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 for Ra-226 was 0%.  The completion percentage for all remaining gamma analytes 
was 100%.  The completion percentage of all other radiochemical analyses was 100%. 

MAJOR DEFICIENCIES

Major deficiencies leading to qualification of all Ra-226 results as unusable were due to severe 
analytical limitations for this particular analyte.  See the table in Appendix 2 for a listing of all 
affected sample results. 
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MINOR DEFICIENCIES

None found. 

REFERENCES

GRP-GD-002, Rev. 0, Change 0, Data Validation for Radiochemical Analyses, August 2010.

DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-
BC-5 Operable Units Remedial Investigation/Feasibility Study, March 2010
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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. 

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

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

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

estimated with a suspected negative bias 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 

SDG: WSCF102846 Reviewer: AQA Project: 100 Area 
RI/FS Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

Ra-226 R B26J55, B26J56 Severe analytical 
limitations 

Comments: None 
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
 
 

Page 69 of 86



Narrative

November 23, 2010 20:11:01 Page 5 of 38 3004.1.1084.3
Report ID: 102846

Group # WSCF102846

Page 70 of 86

Introduction 

Attachment 2 
arrative 

WSCFI02846 

Two (2) S&GRP samples were received al the WSCF Laboratory on ovember 5 2010. The 
samples were analyzed for the analytes indicated on the attached copy of the chain of custody 
(COC) form in accordance with the Staleme111 of Work (SOW), Modification n. 2 to Agreemenr 
36587, Release 3, "FH W.SCF A 'ALYTTCAL SERVICES FOR GROUNDWATER. " 

The narrative (Allachment 2) will address sample characteristic , analyses requested and general 
infonnation in performance of the analytical met hods. A Data Summary Report (Attachment 3) 
includes analytical results, a comment report detailing method abnonnalities, tentatively identified 
peaks ir applicab le, method references, and Laboratory Q infonnation as applicable. opics or 
the chain of custody and sample receipt documentation are included as Attachment 4. 

Tt should be noted that the attached chain or custody was not stamped 'ICED" by the WSCF 
Laboratory Sample Custodian during sample receiving. However based on procedure LO-090-
403 form "NOTICE OF fMPROPER SAMPLE SUBMITTAL' was not submitted and was not 
stamped' OT ICED". o anomaly was noted during sample receipt. 

The fol lowing generic data qualifiers (i.e. B, D, U nnd J) mny be appl icable to this report, as 
appropriate 

• B - Sample results with a concentration greater than the MDL but less than the PQL are B 
flagged (applies to inorganic and wet chemical analyses), as appropriate. 

• D - Sample results are D flagged if dilution(s) were required as appropriate. 

• J - Samp le resu lts with a concentrntion greater than the MDL but less than the PQL are J 
nagged (applies to organic analyses), as appropriate. 

• U - Analyzed for but not detected above Limiting criteria. Relative Percent Difference 
(RPD) values associated with an analyte qualified with a 'U" are not applicable. 

Analvtical Methodolo~ for Requested Analvses 

Refer 10 WSG,. Method References Report for a complete listing of approved analytical methods. 

Inorganic Comments 

ICP-M Metals - The bold time requirement for this analy i were met. A Matrix Spike, 
Malri, Spike Duplicate, Blank and Laboratory Control Sample were analyzed with th is delivery 
group. 

Batch QC 169673 analyzed on sample# B28P43 ( I 02784009) 

• Mangane e - Matrix Spike Duplicate recovery exceeded established laboratory 
limits. Affected sample resulls iJ1 this bateb were flagged. 

1 



Narrative

November 23, 2010 20:11:01 Page 6 of 38 3004.1.1084.3
Report ID: 102846

Group # WSCF102846
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Attachment 2 
Narrative 

WSCF102846 

• Berylliwn and Vanadium\ ere detected in tbe Blank. Affected sample results in 
th i batch were "C ' Flagged. 

• Alum inum - exceeded spiking levels by a factor of 4. Spike recoveries and 
associated RPDs are not valid. 

II other Q conlrnl arc within the establi hcd limits. 

Hexava lent Chromium - The hold time requirement for this analysi was met. A Duplicate, 
Mattix Spike, 8 lank, Laboratory Control Sample Post Spike and l nsoluble Matrix Spike were 
analyzed with this delivery group . Analytical Note(s): 

Batch QC 169809 analyzed on sample# B267D7 ( 102816001 ) 

• Percent Recoveries for the MatTix Spike and Po I pike fell outside established 
laboratory control limits. All affected samples were "N" flagged. 

• The Duplicate is nagged for RPO recovery outside established laboratory control 
limits. RPO is calculated on mca ured values and i not appHcab1c for a result 
qualified with a 'U'. 

All other QC contTOls are within the established limits. 

Radiochemistrv Comments 

Rad Chem - The hold time requirement for this analysis wa met. A Duplicate, Blank and 
Laboratory Control Sample were analyzed with this delivery group. Analytical olc(s): 

Gamma Energy Analys is: 

Batch QC L69636 analyzed on sample# B29B72 (102841001) 

• Potassium-40 and Radium-226 activity was detected in the blank. 
These two isotopes represent ORM ( aturally Occurring Radioactive Material); 
therefore. no flags were issued. 

• Duplicate Relative Percent Diffcrcnee(s) (RPO) did not meet the established 
laboratory l.im.its. Duplicate Relative Percent DiITerence (RPO) does no! apply to 
re ults le than 5X the minimum dctcctab.le activity_ No nags is ued_ 

All other QC controls are with in the established Limits. 

Strontium-89/90: 

Batch Q 169743 analyzed on sample# B28754 (102846001) 

All QC controls arc within Lhc c tabli hed limits. 

2 
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Appendix B -  Radiochemical Data Validation Checklist 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

A B C D E 

PROJECT: DATA PACKAGE: 

VALIDATOR: LAB: DATE: 

 SDG: 

ANALYSES PERFORMED 

� Gross Alpha/Beta � Strontium-90 � Technetium-99 � Alpha Spectroscopy � Gamma Spectroscopy  

� Total Uranium � Radium-22 � Tritium    

SAMPLES/MATRIX 

 

 

 

 

 

 

1.  Completeness ................................................................................................................ � N/A 

Technical verification forms present? ....................................................................... Yes  No  N/A 

Comments:  

  

  

  

  

 

2.  Initial Calibration (Levels D, E) ....................................................................................... � N/A 

Instruments/detectors calibrated? ............................................................................ Yes  No  N/A 

Initial calibration acceptable? ................................................................................... Yes  No  N/A 

Standards NIST traceable? ...................................................................................... Yes  No  N/A 

Standards Expired? ................................................................................................. Yes  No  N/A 

Calculation check acceptable? ................................................................................. Yes  No  N/A 
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Comments:  

  

  

  

  

 

3.  Continuing Calibration (Levels D, E)............................................................................... � N/A 

Calibration checked within required frequency? ....................................................... Yes  No  N/A 

Calibration check acceptable? ................................................................................. Yes  No  N/A 

Calibration check standards traceable? ................................................................... Yes  No  N/A 

Calibration check standards expired? ...................................................................... Yes  No  N/A 

Calculation check acceptable? ................................................................................. Yes  No  N/A 

Comments:  

  

  

  

  

 

4.  Background Counts (Levels D, E) .................................................................................. � N/A 

Background Counts checked within required frequency? ......................................... Yes  No  N/A 

Background Counts acceptable? ............................................................................. Yes  No  N/A 

Calculation check acceptable? ................................................................................. Yes  No  N/A 

Comments:  
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5.  Blanks (Levels B, C, D, E) .............................................................................................. � N/A 

Method blank analyzed within required frequency? .................................................. Yes  No  N/A 

Method blank results acceptable? ............................................................................ Yes  No  N/A 

Analytes detected in method blank? ......................................................................... Yes  No  N/A 

Field blank(s) analyzed? .......................................................................................... Yes  No  N/A 

Field blank results acceptable? ................................................................................ Yes  No  N/A 

Analytes detected in field blank(s)? .......................................................................... Yes  No  N/A 

Transcription/Calculation Errors? (Levels D, E) ........................................................ Yes  No  N/A 

Comments:  

  

  

  

  

 

6.  Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) .......................... � N/A 

LCS /BSS analyzed within required frequency? ....................................................... Yes  No  N/A 

LCS/BSS recoveries acceptable? ............................................................................ Yes  No  N/A 

LCS/BSS traceable? (Levels D,E) ............................................................................ Yes  No  N/A 

LCS/BSS expired? (Levels D,E) ............................................................................... Yes  No  N/A 

LCS/BSS levels correct? (Levels D,E) ..................................................................... Yes  No  N/A 

Transcription/Calculation Errors? (Levels D, E) ........................................................ Yes  No  N/A 

Comments:  

  

  

  

  

 

  

Page 78 of 86

None

MB Detects: K-40 0.16 pCi/g, Ra-226 0.032 pCi/g
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7.  Chemical Carrier Recovery (Levels C, D, E) .................................................................. � N/A 

Chemical carrier added? .......................................................................................... Yes  No  N/A 

Chemical recovery acceptable? ............................................................................... Yes  No  N/A 

Chemical carrier traceable? (Levels D, E ) ............................................................... Yes  No  N/A 

Chemical carrier expired? (Levels D, E) ................................................................... Yes  No  N/A 

Transcription/Calculation errors? (Levels D, E) ........................................................ Yes  No  N/A 

Comments:  

  

  

  

  

 

8.  Tracer Recovery (Levels C, D, E ) .................................................................................. � N/A 

Tracer added?.......................................................................................................... Yes  No  N/A 

Tracer recovery acceptable? .................................................................................... Yes  No  N/A 

Tracer traceable? (Levels D, E ) .............................................................................. Yes  No  N/A 

Tracer expired? (Levels D, E) .................................................................................. Yes  No  N/A 

Transcription/Calculation errors? (Levels D, E) ........................................................ Yes  No  N/A 

Comments:  
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9.  Matrix Spikes (Levels C, D, E)........................................................................................ � N/A 

Matrix spike analyzed? ............................................................................................. Yes  No  N/A 

Spike recoveries acceptable? .................................................................................. Yes  No  N/A 

Spike source traceable? (Levels D, E) ..................................................................... Yes  No  N/A 

Spike source expired? Levels D, E) ......................................................................... Yes  No  N/A 

Transcription/Calculation Errors? (Levels D, E) ........................................................ Yes  No  N/A 

Comments:  

  

  

  

 

10.  Duplicates (Levels C, D, E) .......................................................................................... � N/A 

Duplicates Analyzed at required frequency? ............................................................ Yes  No  N/A 

RPD Values Acceptable? ......................................................................................... Yes  No  N/A 

Transcription/Calculation Errors? (Levels D, E) ........................................................ Yes  No  N/A 

Comments:  
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11.  Field QC Samples (Levels C, D E) ............................................................................... � N/A 

Field duplicate sample(s) analyzed? ........................................................................ Yes  No  N/A 

Field duplicate RPD values acceptable? .................................................................. Yes  No  N/A 

Field split sample(s) analyzed? ................................................................................ Yes  No  N/A 

Field split RPD values acceptable? .......................................................................... Yes  No  N/A 

Performance audit sample(s) analyzed? .................................................................. Yes  No  N/A 

Performance audit sample results acceptable? ........................................................ Yes  No  N/A 

Comments:  

  

  

  

  

 

12.  Holding Times (All levels) 

Are sample holding times acceptable? ..................................................................... Yes  No  N/A 

Comments:  

  

  

  

13.  Results and Detection Limits (All Levels )..................................................................... � N/A 

Results reported for all required sample analyses? .................................................. Yes  No  N/A 

Results supported in raw data?(Levels D, E) ........................................................... Yes  No  N/A 

Results Acceptable? (Levels D, E) ........................................................................... Yes  No  N/A 

Transcription/Calculation errors? (Levels D, E) ........................................................ Yes  No  N/A 

MDA's meet required detection limits? ..................................................................... Yes  No  N/A 

Transcription/calculation errors? (Levels D, E) ......................................................... Yes  No  N/A 

Comments:  
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MDCs > CRDLs for associated non-detect sample results 
Eu-155 CRDL = 0.1 pCi/g, B26J55 MDC = 0.12 pCi/g
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