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SUMMARY 
 

The data validation included 20 sample data groups (SDGs). A 100 percent 
Level II (2) data validation following USEPA protocols was conducted for all 
SDGs.  Additionally, 20 percent of the data were also reviewed as Level IV (4) 
which is a more in-depth review of the laboratory process, the handling and 
analysis of the samples and the reporting of the results. The SDGs included in 
the data validation, and the validation type, is summarized below. 

1: Fish Laboratory Analytical Report (SDG K1712347), Level IV 

2: Fish Laboratory Analytical Report (SDG K1712350), Level IV 

3: Fish Laboratory Analytical Report (SDG K1712468), Level II 

4: Fish Laboratory Analytical Report (SDG K1712469), Level II 

5: Fish Laboratory Analytical Report (SDG K1712471), Level II 

6: Fish Laboratory Analytical Report (SDG K1712474), Level IV 

7: Fish Laboratory Analytical Report (SDG K1712476), Level II 

8: Fish Laboratory Analytical Report (SDG K1712477), Level II 

9: Fish Laboratory Analytical Report (SDG K1712479), Level II 

10: Surface Water Laboratory Analytical Report (SDG K1711263), Level IV 

11: Surface Water Laboratory Analytical Report (SDG K1711264), Level II 

12: Surface Water Laboratory Analytical Report (SDG K1713449), Level II 

13: Sediment Laboratory Analytical Report (SDG K1711369), Level II 

14: Sediment Laboratory Analytical Report (SDG K1711372), Level IV 

15: Sediment Laboratory Analytical Report (SDG K1711619), Level II 

16: Sediment Laboratory Analytical Report (SDG K1712054), Level II 

17: Sediment Laboratory Analytical Report (SDG K1712090), Level II 

18: Pore Water Laboratory Analytical Report (SDG K1712055), Level IV 

19: Pore Water Laboratory Analytical Report (SDG K1712059), Level II 

20: Aquatic Plant and Invertebrate Laboratory Analytical Report (SDG  
K1712478), Level II/IV 

Level 2 and Level 4 Validation and Data Flag Transfer 

A Level 4 data validation was performed for 20 percent of the samples.  The 
data were reviewed using guidance and quality control criteria documented in 
the analytical methods, USEPA National Functional Guidelines for Inorganic 
Data Review (USEPA 2010, 2014).  A Level 2 validation includes a review of all 
quality control data and method requirements for each specific method being 
validated including holding times, blanks, check samples, duplicates, 
calibrations.  A Level 4 validation includes all of the Level 2 review items and 
additional review and recalculation of a percentage of the quality control data, 
instrument data and sample results.  Project narratives provide a summary of 
the data that were qualified with flags (J, UJ) and the reason code (reason for 
the qualification) for the data following the validation review requirements set 
forth in the EPA Functional Guidelines. 

Upon completion of validation, Validata provided data qualifiers and codes via 
electronic files to the Ramboll database manager.   
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Project Narrative Organization 

This report is organized as follows and can be navigated via PDF bookmarks: 

 Summary 

 Project Narrative 

 Sample Index 

 Data Validation Report – Metals/Mercury  

 Data Validation Report – Methyl Mercury/Mercury  

 Data Validation Report – Dissolved and Total Organic Carbon  

 Data Validation Report – Dissolved and Total Sulfate  

 Data Validation Report – Arsenic Speciation  

 Data Validation Report – Selenium Speciation  

 Field Duplicate Summary  

 

Overall Conclusions for Herrington Lake Data Validation 

The data validation is performed to assign data assessment qualifiers for 
assistance in data interpretation.  Data were assigned qualifiers (J, UJ) per the 
EPA National Functional Guidelines for Inorganic Data Review (EPA 2010, 2014) 
and numerical codes to help interpret the data exceedances.  There were no 
data results that were qualified as rejected (r flag) during validation of the 
data.  The data validation demonstrated that data quality met the USEPA 
National Functional Guidelines and is considered valid for use for site evaluation 
and risk assessment purposes.   
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PROJECT NARRATIVE 

 
 
Data Validation 
 
This report summarizes the results of the data validation performed on sediment, 
porewater, surface water and tissue samples for the Herrington Lake project. A 
complete list of samples is provided in the Sample Index below. Samples were 
analyzed by ALS Environmental, Kelso, Washington and ALS Burnaby Vancouver 
Canada.   
 
 

ANALYSIS  METHOD  Reviewer Overall Assessment 
Selenium Speciation +4, +6, 
selenocyanate, unk Se species 

Miekeley Spect. 
Acta B 60 (2005) 
633-641 

C. Jensen  Data usable as reported 
and/or qualified 

Arsenic Speciation III, V, Inorganic 1632A C. Jensen  Data usable as reported 
and/or qualified 

Total and Dissolved Metals   
(As,B,Cd,Fe, Pb,,Mg,Se,Zn) 

200.8/6020A/6010C C. Jensen  Data usable as reported 
and/or qualified 

Mercury 7470/7471B C. Jensen  Data usable as reported 
and/or qualified 

Dissolved Mercury 1631E C. Jensen  Data usable as reported 
and/or qualified 

Total and Dissolved Methyl mercury 1630, ALS SOP C. Jensen  Data usable as reported 
and/or qualified 

Total and Dissolved Organic Carbon 9060 C. Jensen  Data usable as reported 
and/or qualified 

Total and Dissolved Sulfate 300.0 C. Jensen  Data usable as reported 
and/or qualified 

 
The data were reviewed using guidance and quality control criteria documented in the 
analytical methods; USEPA National Functional Guidelines for Inorganic Data 
Review (EPA, 2010 & 2014). 
 
The goal of data validation is to assign data assessment qualifiers for assistance in 
data interpretation.  Results assigned as estimated (J or UJ), data may be used for site 
evaluation and risk assessment purposes but reasons for data qualification should be 
taken into consideration when interpreting sample concentrations. There were data 
assigned J and UJ flags during validation.  There were no data assigned an R flag 
(rejected data).  All data are considered usable for site evaluation purposes.  
Unqualified data implies the data meet the data quality objectives as stated in the 
documents and methods referenced above. A summary of the data qualifiers used in 
validation are included in Appendix A.  All validation worksheets and result Form 1s 
are provided in Appendix B. 
 
DATA PACKAGE COMPLETENESS 
 
The laboratory submitted all required deliverables for a level 2 or level 4 review.  A 
level 4 validation was conducted on twenty percent of the samples, specifically 
indicated by Ramboll on the chain-of-custody documentation.  
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TECHNICAL DATA VALIDATION 
 
The QC requirements that were reviewed for a level 2 are listed below. 
 

Sample Receipt, Preservation, and Holding 
Times 

Matrix Spikes/Matrix Spike Duplicates 
(MS/MSD) 

Laboratory Blanks Field Duplicates 
Interference Check Samples Calibrations 
Low level check samples Serial Dilutions 
Field Blanks Target Analyte List 
Internal Standards 200.8 Reporting Limits 
Laboratory Control Samples (LCS) Reported Results 

 
Additionally, for the level 4 reviews the following were also included: 
 

Recalculation of QC (MS/LCS/Duplicates/serial dilution, interference checks, 
OPRs, QCSs, low calibration checks, post spikes) 
Recalculation of calibration differences 
Compliance check of calibrations 
Review of raw instrument data 
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SAMPLE INDEX 
 

T and D = analyzed for total and dissolved analytes 
T = analyzed for total analytes  
D = analyzed for dissolved analytes 
x – analyzed 
x – not analyzed due to absence of sample or incorrect preservative (1) no unpreserved container per lab  

 
Sample ID Lab ID Metal

s 
200.8/
6010
C/602
0 

MeHg 
1630/
ALS 
SOP 

Hg 
7470A 
7471B 

Sulfate 
300.0 

DissHg 
1631E 

Organic  
Carbon 
9060 

As 
spec 

Se 
spec 

SDG K1711264          
SW-003(100)-LHL2-171006 K1711264-001 T,D  T,D   T T,D   x T,D     
SW-001(25)-LHL2-171006 K1711264-002 T,D   T,D   T  T,D   x  T,D     
SW-002(50)-LHL2-171006 K1711264-003 T,D   T,D   T  T,D   x  T,D     
SW-001(20)-LHL1-171006 K1711264-004 T,D   T,D   T  T,D   x  T,D     
SW-002(60)-LHL1-171006 K1711264-005 T,D   T,D   T  T,D   x  T,D     
SW-001(20)-LHL6-171007 K1711264-006 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LHL4-171007 K1711264-007 T,D   T,D   T  T,D   x  T,D     
SW-002(70)-LHL4-171007 K1711264-008 T,D   T,D   T  T,D   x  T,D     
SW-001(20)-LHL4-171007 K1711264-009 T,D   T,D   T  T,D   x  T,D     
SW-001(10)-DR1-171007 K1711264-010 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LHL5-171007 K1711264-011 T,D   T,D   T  T,D   x  T,D     
SW-002(70)-LHL5-171007 K1711264-012 T,D   T,D   T  T,D   x  T,D     
SW-001(20)-LHL5-171007 K1711264-013 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LHL6-171007 K1711264-014 T,D   T,D   T  T,D   x  T,D     
SW-002(70)-LHL6-171007 K1711264-015 T,D   T,D   T  T,D   x  T,D     
SW-001(10)-HQ1-171004 K1711264-016 T,D   T,D   T  T,D   x  T,D     
SW-001(10)-HI1-171005 K1711264-017 T,D   T,D   T  T,D   x  T,D     
SW-001(20)-LHL3-171006 K1711264-018 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LH34-171006 K1711264-019 T,D   T,D   T  T,D   x  T,D     
SW-002(70)-LHL3-171006 K1711264-020 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LHL4-171007 K1711264-007 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LHL4-171007 K1711264-007 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LHL4-171007 K1711264-007 T,D   T,D   T  T,D   x  T,D     
SW-003(100)-LHL4-171007 K1711264-007 T,D   T,D   T  T,D   x  T,D     
K17112059/L2020526          
PW001-CI1C-171103 K1712059-001 x  x  x  x  x  x  x  x 
PW001-CURDS2A-171104 K1712059-002 x  x  x  x  x  x  x  x 
PW001-CURDS2B-171103 K1712059-003 x  x  x  x  x  x  x  x 
PW001-CURDS2C-171103 K1712059-004 x  x  x  x  x  x  x  x 
PW001-CI2A-171104 K1712059-005 x  x  x  x  x  x  x  x 
PW001-CI2C-171103 K1712059-006 x  x  x  x  x  x  x  x 
PW001-CI3C-171103 K1712059-007 x  x  x  x  x  x  x  x 
PW001-HQ1A-171104 K1712059-008 x  x  x  x  x  x  x  x 
PW001-HQ1B-171104 K1712059-009 x  x  x  x  x  x  x  x 
PW001-HQ1C-171104 K1712059-010 x  x  x  x  x  x  x  x 
PW001-HI1A-171102 K1712059-011 x  x  x  x (1)  x  x  x  x 
PW001-HI1B-171103 K1712059-012 x  x  x  x  x  x  x  x 
PW001-HI1C-171101 K1712059-013 x  x  x  x (1)  x  x  x  x 
PW001-DUP-171104 K1712059-014 x  x  x  x  x  x  x  x 
K1711619          
SD-001(17)-H21B-171011 K1711619-001 x  x  x  x  x    
SD-001(20)-H21A-171011  K1711619-002  x  x  x  x   x    
SD-001(19)-CI4C-171012  K1711619-003  x  x  x  x   x    
SD-001(24)-LHL3C-171012  K1711619-004  x  x  x  x   x    
SD-001(17)-LHL3B-171012  K1711619-005  x  x  x  x   x    
SD-001(19)-LHL4C-171012  K1711619-006  x  x  x  x   x    
SD-001(1)-DR1-171016  K1711619-007  x  x  x  x   x    
SD-001(12)-CURDS1A-
171011 

K1711619-008  x  x  x  x   x    

SD-001(13)-HQ1C-171011  K1711619-009  x  x  x  x   x    
SD-001(20)-LHL1C-171012  K1711619-010  x  x  x  x   x    
SD-001(20)-LHL1B-171012  K1711619-011  x  x  x  x   x    
SD-001(22)-LHL4B-171012  K1711619-012  x  x  x  x   x    
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Sample ID Lab ID Metal
s 
200.8/
6010
C/602
0 

MeHg 
1630/
ALS 
SOP 

Hg 
7470A 
7471B 

Sulfate 
300.0 

DissHg 
1631E 

Organic  
Carbon 
9060 

As 
spec 

Se 
spec 

SD-001(21)-LHL5C-171012  K1711619-013  x  x  x  x   x    
SD-001(16)-LHL5B-171012  K1711619-014  x  x  x  x   x    
SD-001(20)-LHL6B-171012  K1711619-015  x  x  x  x   x    
K1712055           

PW001-CURDSNB-171103 K1712055-001  x  x  x  x  x  x  x  x 
PW001-CURDS1-171103 K1712055-002  x  x  x  x  x  x  x  x 
K1711369          
DUP-005-171011 K1711369-001 x  x  x  x   x    
DUP-006-171011 K1711369-002  x  x  x  x   x    
SD-001(15)-CI1B-171011 K1711369-003  x  x  x  x   x    
SD-001(16)-CI1A-171011 K1711369-004  x  x  x  x   x    
SD-001(20)-CI4B-171012 K1711369-005  x  x  x  x   x    
SD-001(20)-LHL2B-171012 K1711369-006  x  x  x  x   x    
SD-001(20)-LHL2C-171012 K1711369-007  x  x  x  x   x    
SD-001(20)-LHL6C-171012 K1711369-008  x  x  x  x   x    
K1711263          
SW-001(5)-CI1-171014 K1711263-001 T,D   T,D   T  T,D   x  T,D     
SW-001(10)-CI2-171014  K1711263-002  T,D   T,D   T  T,D   x  T,D     
SW-001(10)-CI3-171014  K1711263-006  T,D   T,D   T  T,D   x  T,D     
SW-001(70)-CI4-171014  K1711263-007  T,D   T,D   T  T,D   x  T,D     
SW-002(20)-CI4-171014  K1711263-008  T,D   T,D   T  T,D   x  T,D     
DUP-01-171014  K1711263-009  T,D   T,D   T T,D   x  T,D     
          
DUP-02-171014  K1711263-010  T,D   T,D   T  T,D   x  T,D     
DUP-03-171014  K1711263-011  T,D   T,D   T  T,D   x  T,D     
K1712090           

 K1712090-001 x  x  x  x   x    
 K1712090-002 x  x  x  x   x    
K1712347          
FF-002(BG)-LHL3-171005 K1712347-002  x  x  x      x   

FWB-002(BG)-LHL3-171005 K1712347-003  x  x  x      x   

FF-001(BG)-LHL1-171011 K1712347-005  x  x  x      x   

FWB-001(BG)-LHL1-171011 K1712347-006  x  x  x      x   

FF-001(BG)-LHL5-171011 K1712347-008  x  x  x      x   

FWB-001(BG)-LHL5-171011 K1712347-009  x  x  x      x   

FF-002(BG)-LHL5-171011 K1712347-011  x  x  x      x   

FWB-002(BG)-LHL5-171011 K1712347-012  x  x  x      x   

FF-001(BG)-LHL6-171011 K1712347-014  x  x  x      x   

FWB-001(BG)-LHL6-171011 K1712347-015  x  x  x      x   

FF-002(BG)-LHL6-171011 K1712347-017  x  x  x      x   

FWB-002(BG)-LHL6-171011 K1712347-018  x  x  x      x   

FF-001(BG)-DR-171014 K1712347-020  x  x  x      x   

FWB-001(BG)-DR-171014 K1712347-021  x  x  x      x   

FF-001(BG)-MHL3-171014 K1712347-023  x  x  x      x   

FWB-001(BG)-MHL3-171014 K1712347-024  x  x  x      x   

FF-001(BG)-MHL1-171015 K1712347-029  x  x  x      x   

FWB-001(BG)-MHL1-171015 K1712347-030  x  x  x      x   

FF-002(BG)-MHL1-171015 K1712347-032  x  x  x      x   

FWB-002(BG)-MHL1-171015 K1712347-033  x  x  x      x   

FF-002(BG)-MHL3-171014 K1712347-026  x  x  x     x   
FWB-002(BG)-MHL3-171014 K1712347-027  x  x  x     x   
FF-001(BG)-DR-171016 K1712347-035  x  x  x     x   
FWB-001(BG)-DR-171016 K1712347-036  x  x  x     x   
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Sample ID Lab ID Metal
s 
200.8/
6010
C/602
0 

MeHg 
1630/
ALS 
SOP 

Hg 
7470A 
7471B 

Sulfate 
300.0 

DissHg 
1631E 

Organic  
Carbon 
9060 

As 
spec 

Se 
spec 

FF-002(GS)-DR-171016 K1712347-038  x  x  x     x   
FWB-002(GS)-DR-171016 K1712347-039  x  x  x     x   
K1712350          
FF-001(BG)-LHL4-171003 K1712350-002  x  x  x     x   
FWB-001(BG)-LHL4-171003 K1712350-003  x  x  x     x   
FF-002(BG)-LHL4-171003 K1712350-005  x  x  x     x   
FWB-002(BG)-LHL4-171003 K1712350-006  x  x  x     x   
FF-001(BG)-CI-171004 K1712350-008  x  x  x     x   
FWB-001(BG)-CI-171004 K1712350-009  x  x  x     x   
FF-001(BG)-CI-171004-FD K1712350-011  x  x  x     x   
FWB-001(BG)-CI-171004-FD K1712350-012  x  x  x     x   
FF-002(BG)-CI-171004 K1712350-014  x  x  x     x   
FWB-002(BG)-CI-171004 K1712350-015  x  x  x     x   
FF-002(BG)-CI-171004-FD K1712350-017  x  x  x     x   
FWB-002(BG)-CI-171004-FD K1712350-018  x  x  x     x   
FF-001(BG)-HQ-171004 K1712350-020  x  x  x     x   
FWB-001(BG)-HQ-171004 K1712350-021  x  x  x     x   
FF-002(BG)-HQ-171004 K1712350-023  x  x  x     x   
FWB-002(BG)-HQ-171004 K1712350-024  x  x  x     x   
FF-002(BG)-HQ-171004-FD K1712350-026  x  x  x     x   
FWB-002(BG)-HQ-171004-
FD 

K1712350-027  x  x  x     x   

FF-002(BG)-LHL1-171004 K1712350-029  x  x  x     x   
FWB-002(BG)-LHL1-171004 K1712350-030  x  x  x     x   
FF-001(BG)-LHL2-171005 K1712350-032  x  x  x     x   
FWB-001(BG)-LHL2-171005 K1712350-033  x  x  x     x   
FF-002(BG)-LHL2-171005 K1712350-035  x  x  x     x   
FWB-002(BG)-LHL2-171005 K1712350-036  x  x  x     x   
FF-001(BG)-LHL3-171005 K1712350-038  x  x  x     x   
FWB-001(BG)-LHL3-171005 K1712350-039  x  x  x     x   
K1713449           

SW001(25)LHL2-171211 K1713449-001  T,D   T,D   T T,D   x  T,D     
SW001(25)LHL1-171211 K1713449-002  T,D   T,D   T T,D   x  T,D     
SW001(2)CI1-171211 K1713449-003  T,D   T,D   T T,D   x  T,D     
SW001(4)CI2-171211 K1713449-004  T,D   T,D   T T,D   x  T,D     
SW001(9)CI3-171211 K1713449-005  T,D   T,D   T T,D   x  T,D     
SW001(9)HQ1-171211 K1713449-006  T,D   T,D   T T,D   x  T,D     
SW001(3)HI1-171211 K1713449-007  T,D   T,D   T T,D   x  T,D     
DUP-001-171212 K1713449-008  T,D   T,D   T T,D   x  T,D     
SW001(25)CI4-171212 K1713449-009  T,D   T,D   T T,D   x  T,D     
SW001(25)LHL3-171212 K1713449-010  T,D   T,D   T T,D   x  T,D     
SW001(25)LHL4-171211 K1713449-011  T,D   T,D   T T,D   x  T,D     
SW001(25)LHL5-171212 K1713449-012  T,D   T,D   T T,D   x  T,D     
SW001(25)LHL6-171212 K1713449-013  T,D   T,D   T T,D   x  T,D     

EQUIP BLANK 001-171212 K1713449-014  T,D   T,D   T T,D   x  T,D     
K1712478           

AV-001-CI1-171004 K1712478-001 x x x      
AI-001-CI1-171004 K1712478-002 x x x      
AV-001-CI2-171005 K1712478-003 x x x      
AV-001-CI3-171005 K1712478-004 x x x      
AV-001-CI4-171005 K1712478-005 x x x      
AV-001-CI4-171005-FD K1712478-006 x x x      
AI-001-CI2-171005 K1712478-007 x x x      
AI-001-CI3-171005 K1712478-008 x x x      
AI-001-CI3-171005-FD K1712478-009 x x x      
AI-001-CI4-171005 K1712478-010 x x x      
AV-001-HQ-171006 K1712478-011 x  x      
AI-001-HQ-171006 K1712478-012 x x x      
AV-001-DR-171007 K1712478-013 x x x      
AI-001-DR-171007 K1712478-014 x x x      
AI-001-LHL1-171012 K1712478-015 x x x      
AI-001-LHL1-171012-FD K1712478-016 x x x      
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Sample ID Lab ID Metal
s 
200.8/
6010
C/602
0 

MeHg 
1630/
ALS 
SOP 

Hg 
7470A 
7471B 

Sulfate 
300.0 

DissHg 
1631E 

Organic  
Carbon 
9060 

As 
spec 

Se 
spec 

AV-001-LHL1-171012 K1712478-017 x x x      
AV-001-LHL2-171012 K1712478-018 x x x      
AV-001-LHL2-171012 K1712478-019 x x x      
AV-001-LHL3-171012 K1712478-020 x x x      
AI-001-LHL3-171012 K1712478-021 x x x      
AV-001-LHL4-171012 K1712478-022 x x x      
AV-001-LHL5-171012 K1712478-023 x x x      
AI-001-LHL4-171012 K1712478-024 x x x      
AI-001-LHL5-171012 K1712478-025 x x x      
AV-001-LHL6-171012 K1712478-026 x x x      
AI-001-LHL6-171012 K1712478-027 x x x      
K1712468           

FF-001(FHC)-LHL2-171005 K1712468-002  x  x  x     x   
FWB-001(FHC)-LHL2-
171005 

K1712468-003  x  x  x     x   

FF-001(CC)-LHL5-171007 K1712468-005  x  x  x     x   
FWB-001(CC)-LHL5-171007 K1712468-006  x  x  x     x   
FF-001(FHC)-LHL4-171012 K1712468-009  x  x  x     x   
FWB-001(FHC)-LHL4-
171012 

K1712468-010  x  x  x     x   

FF-002(FHC)-MHL1-171014 K1712468-012  x  x  x     x   
FWB-002(FHC)-MHL1-
171014 

K1712468-013  x  x  x     x   

FF-002(CC)-MHL3-171014 K1712468-015  x  x  x     x   
FWB-002(CC)-MHL3-171014 K1712468-016  x  x  x     x   
FF-001(SS)-DR-171016 K1712468-018  x  x  x     x   
FWB-001(SS)-DR-171016 K1712468-019  x  x  x     x   
FF-001(HS)-DR-171016 K1712468-021  x  x  x     x   
FWB-001(HS)-DR-171016 K1712468-022  x  x  x     x   
FO-001(HS)-DR-171016 K1712468-023  x         
FO-001(CC)-LHL5-171007 K1712468-007 x        
K1712469          
FF-002(KB)-LHL3-171004 K1712469-002  x  x  x     x   
FF-001(CC)-LHL2-171005 K1712469-006  x  x  x     x   
FWB-001(CC)-LHL2-171007 K1712469-007  x  x  x     x   
FF-001(LMB)-LHL2-171005 K1712469-009  x  x  x     x   
FWB-001(LMB)-LHL2-
171005 

K1712469-010  x  x  x     x   

FF-001(LMB)-LHL2-171005-
FD 

K1712469-012  x  x  x     x   

FWB-001(LMB)-LHL2-
171005-FD 

K1712469-013  x  x  x     x   

FF-001(CC)-LHL4-171012 K1712469-015  x  x  x     x   
FWB-001(CC)-LHL4-171012 K1712469-016  x  x  x     x   
FWB-002(KB)-LHL3-171004 K1712469-003  x  x  x     x   
FF-001(FHC)-CI-171013 K1712469-018  x  x  x     x   
FWB-001FHC)-CI-171013 K1712469-019  x  x  x     x   
FF-001(CC)-CI-171013 K1712469-022  x  x  x     x   
FWB-001(CC)-CI-171013 K1712469-023  x  x  x     x   
FO-002(KB)-LHL3-171004 K1712469-004  x        
FO-001(FHC)-CI-171013 K1712469-020  x        
K1712471           

FF-001(CC)-LHL1-171005 K1712471-002  x  x  x     x   
FWB-001(CC)-LHL1-171005 K1712471-003  x  x  x     x   
FF-001(FHC)-MHL1-171014 K1712471-005  x  x  x     x   
FWB-001(FHC)-MHL1-
171014 

K1712471-006  x  x  x     x   

FF-001(KB)-LHL1-171005 K1712471-009  x  x  x     x   
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Sample ID Lab ID Metal
s 
200.8/
6010
C/602
0 

MeHg 
1630/
ALS 
SOP 

Hg 
7470A 
7471B 

Sulfate 
300.0 

DissHg 
1631E 

Organic  
Carbon 
9060 

As 
spec 

Se 
spec 

FWB-001(CC)-MHL1-171014 K1712471-010  x  x  x     x   
FF-001(CC)-MHL3-171014 K1712471-013  x  x  x     x   
FWB-001(CC)-MHL3-171014 K1712471-014  x  x  x     x   
FF-001(LMB)-MHL1-171015 K1712471-017  x  x  x     x   
FWB-001(LMB)-MHL1-
171015 

K1712471-018  x  x  x     x   

FF-001(LMB)-DR-171016 K1712471-020  x  x  x     x   
FWB-001(LMB)-DR-171016 K1712471-021  x  x  x     x   
FO-001(FHC)-MHL1-171014 K1712471-007  x            
FO-001(KB)-MHL1-171014 K1712471-011  x         
          
FO-001(CC)-MHL3-171014 K1712471-015  x         
K1712474           

FF-001(CC)-LHL6-171007 K1712474-002  x  x  x     x   
FWB-001(CC)-LHL6-171007 K1712474-003  x  x  x     x   
FF-002(CC)-LHL3-171016 K1712474-006  x  x  x     x   
FWB-002(CC)-LHL3-171016 K1712474-007  x  x  x     x   
FO-001(CC)-LHL6-171007  K1712474-004  x         
FO-002(CC)-LHL3-171016  K1712474-008  x         
K1712476          
FF-001(KB)-LHL3-171003 K1712476-002  x  x  x     x   
FF-002(LMB)-CI-171004 K1712476-014  x  x  x     x   
FF-001(BT)-DR-171016 K1712476-028  x  x  x     x   
FWB-001(BT)-DR-171016 K1712476-029  x  x  x     x   
FWB-001(KB)-LHL3-171003 K1712476-003  x  x  x     x   
FWB-002(LMB)-CI-171004 K1712476-015  x  x  x     x   
FF-001(LMB)-LHL4-171003 K1712476-006  x  x  x     x   
FWB-001(LMB)-LHL4-
171003 

K1712476-007  x  x  x     x   

FF-001(KB)-LHL4-171003 K1712476-010  x  x  x     x   
FWB-001(KB)-LHL4-171003 K1712476-011  x  x  x     x   
FF-001(KB)-LHL2-171005 K1712476-017  x  x  x     x   
FWB-001(KB)-LHL2-171005 K1712476-018  x  x  x     x   
FF-001(FHC)-LHL1-171011 K1712476-021  x  x  x     x   
FWB-001(FHC)-LHL1-
171011 

K1712476-022  x  x  x     x   

FF-001(LMB)-LHL6-171011 K1712476-024  x  x  x     x   
FWB-001(LMB)-LHL6-
171011 

K1712476-025  x  x  x     x   

FF-002(LMB)-CI-171004-FD K1712476-032  x  x  x     x   
FWB-002(LMB)-CI-171004-
FD 

K1712476-033  x  x  x     x   

FO-001(KB)-LHL3-171003 K1712476-004  x         
FO-001(LMB)-LHL4-171003 K1712476-008  x         
FO-001(KB)-LHL4-171003 K1712476-012  x         
FO-001(KB)-LHL2-171005 K1712476-019  x         
FO-001(LMB)-LHL6-171011 K1712476-026  x         
FO-001(BT)-DR-171016 K1712476-030  x         
K1712477          
FF-001(LMB)-LHL1-171005 K1712477-002  x  x  x     x   
FWB-001(LMB)-LHL1-
171005 

K1712476-003  x  x  x     x   

FF-002(LMB)-LHL1-171005 K1712477-006  x  x  x     x   
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Sample ID Lab ID Metal
s 
200.8/
6010
C/602
0 

MeHg 
1630/
ALS 
SOP 

Hg 
7470A 
7471B 

Sulfate 
300.0 

DissHg 
1631E 

Organic  
Carbon 
9060 

As 
spec 

Se 
spec 

FWB-002(LMB)-LHL1-
171005 

K1712476-007  x  x  x     x   

FF-002(CC)-LHL5-171007 K1712477-009  x  x  x     x   
FWB-002(CC)-LHL5-171007 K1712476-010  x  x  x     x   
FF-001(LMB)-MHL3-171014 K1712477-012  x  x  x     x   
FWB-001(LMB)-MHL3-
171014 

K1712476-013  x  x  x     x   

FF-002(LMB)-MHL3-171014 K1712477-016  x  x  x     x   
FWB-002(LMB)-MHL3-
171014 

K1712476-017  x  x  x     x   

FO-001(LMB)-LHL1-171015 K1712477-004  x        
FO-001(LMB)-MHL3-171014 K1712477-014  x        
K1712479           

FF-001(LMB)-CI-171004 K1712479-002  x  x  x     x   
FWB-001(LMB)-CI-171004 K1712479-003  x  x  x     x   
FF-001(CC)-LHL3-171005 K1712479-006  x  x  x     x   
FWB-001(CC)LHL3-171005 K1712479-007  x  x  x     x   
FF-002(CC)-LHL6-171007 K1712479-012  x  x  x     x   
FWB-002(CC)-LHL6-171007 K1712479-013  x  x  x     x   
FF-001(CC)-LHL3-171005-FD K1712479-009  x  x  x     x   
FWB-001(CC)-LHL3-171005-
FD 

K1712479-010  x  x  x     x   

FF-001(LMB)-LHL5-171007 K1712479-015  x  x  x     x   
FWB-001(LMB)-LHL5-
171007 

K1712479-016  x  x  x     x   

FF-002(LMB)-LHL5-171007 K1712479-019  x  x  x     x   
FWB-002(LMB)-LHL5-
171007 

K1712479-020  x  x  x     x   

FF-001(KB)-LHL6-171007 K1712479-022  x  x  x     x   
FWB-001(KB)-LHL6-171007 K1712479-023  x  x  x     x   
FO-001-(LMB)-CI-171004 K1712479-004  x         
FO-001-(LMB)-LHL5-171007  K1712479-017  x         
FO-001-(KB)-LHL6-171007  K1712479-024  x         
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DATA VALIDATION REPORT 
Total Metals/Mercury - Method 6010C/6020A/7471B 
Dissolved Metals/Mercury – Method 200.8/7470 
 
This report documents the review of analytical data from the analyses of samples and 
the associated laboratory and field quality control (QC) samples.  Refer to the Sample 
Index for a complete list of samples. 
 

SDG MATRIX NUMBER OF 
SAMPLES 

VALIDATION 
LEVEL 

K1711372 Sediment  8 4 
K1712090 Sediment  2 2 
K1711369 Sediment  8 2 
K1711619 Sediment  15 2 
K1711264 Surface Water 20 total  

20 dissolved 
2 

K1711263 Surface Water 11 total 
8 dissolved 

4 

K1712059 Pore Water 14 dissolved 2 
K1712055 Pore Water 2 dissolved 4 
K1713449 Surface Water 14 total 

14 dissolved 
2 

K1712350 Tissue 26 dry  4 
K1712347 Tissue 26 dry  2 
K1712478 Biota 27 dry  2 
K1712468 Tissue 16 dry  2 
K1712469 Tissue 16 dry  2 
K1712471 Tissue 15 dry 2 
K1712474 Tissue 6 dry 4 
K1712476 Tissue 18 dry 

6 dry Se only 
2 
4 

K1712477 Tissue 12 dry 2 
K1712479 Tissue 17 dry 2 

 
 
Sample Receipt, Preservation, and Holding Times 
 
As stated in validation guidance documents, sample shipping coolers should arrive at 
the laboratory within the advisory temperature range of 2°C - 6°C and metals must be 
analyzed within 6 months, mercury within 28 days from collection. All sample 
holding times were met.  
 
 
The cooler temperatures for the project were -22.1, -21, -19, -12, -12.9, -11.3, -10.4, 0, 
0.1, 0.3, 0.4, 0.5, 1.0, 1.4, 1.6, 1.7, 2.0, 2.1, 2.2, 2.2, 2.3, 2.5, 3.1, 3.2, 3.4, 5.1,4.5, 7.9, 
8.5, 9.4, 10.6 °C.  The laboratory recorded raw cooler temperatures and also corrected 
cooler temperatures that accounted for specific thermometer variance.  The corrected 
cooler temperatures were used for review and determination of sample temperature 
compliance.  The temperature blanks were reviewed however they did not vary 
significantly from the corrected cooler temperatures which were used for review.  
Data were not qualified for temperatures below the lower range.  The tissue samples 
arrived to the laboratory frozen and kept frozen until preparation and analysis. The 
elevated cooler temperatures were associated with SDG K1711264.  
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For surface water SDG K1711264, the cooler temperatures were above the higher end 
of the range for all samples except a subset that were received within the 2-6 °C 
range.  Since the field samples were preserved and stored on wet ice, sample integrity 
was maintained and data were not flagged for elevated temperatures.  The samples 
were placed in laboratory refrigeration upon receipt and login to further maintain the 
sample integrity.   
 
For SDG K1712468 the laboratory noted “received a sample not on COC F0-
001(KB)-LHL3-17003 biota #9 corresponds w/ FUN-001(KB)-LHL3-171003”.  
Neither of these samples are in this data package. The ovary data were reported in 
SDG K1712476.  
 
Blanks 
 
The method blanks and calibration blanks contained low levels of target analytes 
(magnesium, iron, boron, zinc) in the sediment and tissue analyses.  Data were not 
qualified if the associated field sample concentrations were sufficiently elevated 
above the blank concentrations.  The following summarizes the qualification of data 
due to associated blank contamination:   
 
For surface water SDG K1711264 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for dissolved cadmium 
(.01 J and .08 J ug/L) for samples SW-003(100)-LHL2-171006, SW-001(25)-LHL2-
171006, SW-001(10)-HI1-171005, SW-001(10)-HQ1-171004, SW-001(20)-LHL5-
171007, SW-002(70)-LHL5-171007, SW-002(50)-LHL2-171006, SW-001(20)-
LHL3-171006, SW-003(100)-LHL6-171007, SW-001(20)-LHL4-171007, SW-
002(70)-LHL4-171007, SW-001(20)-LHL6-171007, SW-001(20)-LHL1-171006, 
SW-002(60)-LHL1-171006, SW-003(100)-LHL3-171006 and SW-002(70)-LHL3-
171006. 
 
For surface water SDG K1711264 the following field samples were qualified as J+ 
and footnote 5B for associated blank contamination for total mercury (-.029 J ug/L) 
for samples SW-001(20)-LHL4-171007, SW-002(70)-LHL5-171007, SW-001(20)-
LHL5-171007 and SW-003(100)-LHL6-171007. 
 
For surface water SDG K1711263 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for zinc (.4 J and .8 J 
ug/L) for the following samples: 
 

 Dissolved:  SW-001(10)-CI2-171014, SW-001(10)-CI3-171014, SW-
001(70)-CI4-171014, SW-002(20)-CI4-171014, DUP-01-171014, DUP-02-
171014, DUP-03-171014 

 
 Total: SW-002(20)-CI4-171014 

 
For surface water SDG K1711263 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for cadmium (.005 J 
ug/L) for the following samples: 
 



14 
 

 Dissolved:  SW-001(5)-CI1-171014, SW-001(10)-CI2-171014, SW-001(10)-
CI3-171014, SW-001(70)-CI4-171014, SW-002(20)-CI4-171014, DUP-01-
171014, DUP-02-171014, DUP-03-171014, SW-001(10)-CI2-171014 

 
 Total: SW-001(10)-CI3-171014 

 
For surface water SDG K1711263 one equipment blank, EB-003-171015, contained 
an anomalous concentration of total zinc at 59 ug/L which was not used in the 
evaluation of the associated data.  The contamination source of the total zinc could not 
be determined during review of the data. The remaining two equipment blank samples 
contained similar, very low concentrations of total zinc that were used to qualify the 
data. 
 
For surface water SDG K1711263 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for boron (1.3 J ug/L) 
for samples EB-001-171015, EB-002-171015, and EB-003-171015. 
 
For pore water SDG K1712059 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for dissolved zinc (.5 J 
ug/L) PW001-CI1C-171103 and PW001-CURDS2C-171103. 
 
For surface water SDG K1713449 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for iron (1.9 J, .3 J and 
.4 J ug/L) for the following samples: 
 

 Dissolved:  SW001(9)HQ1-171211, SW001(25)LHL3-171212 
 Total: Equip Blank 001-171212 
 

For surface water SDG K1713449 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for zinc (1.1 J, 1.6 J and 
1.4 J ug/L) for the following samples: 
 

 Dissolved:  SW001(25)LHL2-171211, SW001(4)CI2-171211, SW001(9)CI3-
171211, SW001(9)HQ1-171211, SW001(25)LHL3-171212 

 
 Total: SW001(25)LHL2-171211, SW001(25)LHL1-171211, SW001(9)CI3-

171211, SW001(9)HQ1-171211, SW001(3)HI1-171211, SW001(25)LHL4-
171211, SW001(25)LHL5-171212, SW001(25)LHL6-171212, Equip Blank 
001-171212 

 
For surface water SDG K1713449 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for mercury (.02 J ug/L) 
for the following samples: 
 

 Total:  SW001(9)CI3-171211, SW001(25)LHL5-171212, Equip Blank 001-
171212 

 
For surface water SDG K1713449 the following field samples were qualified as 
undetected and footnote 6 for associated blank contamination for magnesium (1 J  and 
0.9 J ug/L) for the following samples: 
 

 Total: Equip Blank 001-171212 
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For tissue SDG K1712350 the following samples were qualified as undetected and 
footnote 6 for boron (.6 J mg/Kg) to indicate initial calibration blank contamination: 
FF-002(BG)-LHL1-171004, FF-002(BG)-HQ-171004-FD, FF-002(BG)-HQ-171004, 
FF-001(BG)-LHL4-171003, FF-002(BG)-LHL4-171003, FF-001(BG)-HQ-171004, 
FF-002(BG)-LHL2-171005, FF-001(BG)-LHL3-171005. 
 
For tissue SDG K1712350 the following samples were qualified as undetected and 
footnote 6 for cadmium (.007 J mg/Kg) to indicate initial calibration blank 
contamination: FF-001(BG)-LHL3-171005, FF-002(BG)-LHL1-171004, FF-
001(BG)-LHL2-171005. 
 
For biota SDG K1712478 the following field samples were qualified as undetected 
and footnote 9 to indicate precision exceedance: AI-001-LHL3-171012, AVI-001-
LHL4-171012, AI-001-LHL5-171012. 
 
For tissue SDG K1712347 the following samples were qualified as undetected and 
footnote 6 for lead (.008 J mg/Kg) to indicate method calibration blank contamination: 
FF-002(BG)-MHL1-171015, FF-001(BG)-LHL1-171011, FF-001(BG)-LHL5-
171011,  FF-002(BG)-LHL5-171011, FF-001(BG)-LHL6-171011, FF-002(BG)-
LHL6-171011, FF-001(BG)-DR-171014, FF-001(BG)-MHL3-171014, FF-002(BG)-
MHL3-171014, FF-001(BG)-MHL1-171015. 
 

For tissue SDG K1712350 the following samples were qualified as undetected and 
footnote 6 for lead (.007 J ug/L raw) to indicate initial calibration blank 
contamination: FF-001(BG)-LHL4-171003, FF-002(BG)-LHL4-171003, FF-
001(BG)-CI-171004, FF-001(BG)-CI-171004-FD, FF-002(BG)-CI-171004-FD, FF-
001(BG)-LHL2-171005, FF-002(BG)-LHL2-171005, FF-001(BG)-LHL3-171005. 
 

For surface water SDG K1713449 the majority of the lead results were qualified as 
undetected and footnote 6 for lead (.029 J ug/L) to indicate equipment blank 
contamination. 
 
For biota SDG K1712478 the following field samples were qualified as undetected 
and footnote 6 for associated blank contamination for mercury (.004 mg/Kg) for the 
following samples: AV-001-CI1-171004, AI-001-CI1-171004, AV-001-CI2-171005, 
AV-001-CI3-171005, AV-001-CI4-171005, AV-001-CI4-171005-FD, AI-001-CI2-
171005, AI-001-CI3-171005, AI-001-CI3-171005-FD, AI-001-CI4-171005, AI-001-
CI4-171005, AV-001-HQ-171006, AI-001-HQ-171006, AV-001-DR-171007, AI-
001-DR-171007, AI-001-LHL1-171012, AI-001-LHL1-171012-FD, AV-001-LHL1-
171012, AV-001-LHL2-171012,  AV-001-LHL2-171012, AV-001-LHL3-171012. 

For tissue SDG K1712474 the following samples were qualified as undetected and 
footnote 6 for boron (.25 J mg/Kg) to method blank contamination: FF-002(CC)-
LHL3-171016. 

 
Calibration 
 
The analytical instrumentation were calibrated per the methodology.  No problems 
were noted. 
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Low level check 
 
For the low level check samples, the laboratory followed the specified analytical 
method.  No problems were noted. 
 
Internal Standards 
 
Per method 200.8, internal standards were analyzed with the samples with acceptable 
results. 
 
Interference check samples 
 
Interference check samples were analyzed per the method and the required frequency.  
No problems were noted. 
 
Matrix Spike/Matrix Spike Duplicates 
 
For sediment SDG K1711372, the mercury matrix spike was outside limits (low %R) 
which resulted in estimated qualification of mercury and footnote 8 for parent sample 
DUP-004-171011.  The remaining samples were not qualified since the laboratory 
analyzed a second matrix spike with acceptable recovery. 
 
For sediment SDG K1711369, the mercury matrix spike was outside limits (low %R) 
which resulted in estimated qualification of mercury and footnote 8 for all samples in 
the batch.  Additionally, magnesium recovered above limits, resulting in estimated 
qualification of all samples in the batch. 
 
For tissue SDG K1712468, the mercury matrix spike and spike duplicate were low for 
batch 3427-05 which resulted in estimated qualification of mercury and footnote 8 for 
all samples in the batch.   
 
For tissue SDG K1712469, the selenium matrix spike recovered above limits for 
selenium for batch 2459-06 which resulted in estimated qualification of selenium and 
footnote 8 for detected results in the batch.   
 
For tissue SDG K1712471, the mercury matrix spike recovered below limits for 
mercury for batch 3457-05 which resulted in estimated qualification of mercury and 
footnote 8 for detected results in the batch.   
 
For tissue SDG K1712474, the selenium matrix spike recovered above limits for 
selenium for batch 2459-05 and zinc recovered above limits for batch 2777-06 which 
resulted in estimated qualification of selenium and footnote 8 for FF-002(CC)-LHL3-
171016 and zinc for sample FWB-002(CC)-LHL3-171016. 
 
For tissue SDG K1712476, the mercury matrix spike was outside limits (low %R, 
54%) which resulted in estimated qualification of mercury and footnote 8 for parent 
sample FF-001(LMB)-LHL6-171011 only.  The remaining samples were not qualified 
since the laboratory analyzed a second matrix spike with acceptable recovery. 
 
Post Digestion Spikes 
 
The laboratory performed post digestions spikes with acceptable recoveries. 
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Laboratory Duplicates 
 
For sediment SDG K1711372, the iron relative percent difference (%RPD) was 
outside limits (RPD 20%), resulting in estimated qualification of iron and footnote 9 
for the sample batch. 
 
For sediment SDG K1711369, the arsenic, iron and zinc %RPD were outside limits 
(RPD 20%), resulting in estimated qualification of arsenic, iron and zinc and footnote 
9 for the sample batch. 
 
For tissue SDG K1712347 the iron %RPD was outside limits (48%, limit 20%), 
resulting in estimated qualification of iron and footnote 9 for sample FWB-001(BG)-
MHL3-171014. 
 
For tissue SDG K1712469, the magnesium and zinc %RPDs were outside limits (RPD 
20%), resulting in estimated qualification of magnesium and zinc and footnote 9 for 
the sample batch. 
 
For tissue SDG K1712474, the magnesium and selenium %RPDs were outside limits 
(RPD 20%), resulting in estimated qualification of magnesium and selenium and 
footnote 9 for sample FF-002(CC)-LHL3-171016. 
 
For tissue SDG K1712479, the lead %RPD was outside limits (RPD 20%), resulting 
in estimated qualification of lead and footnote 9 for samples FF-001(CC)-LHL3-
171005-FD, FWB-001(CC)-LHL3-171005-FD, FF-002(CC)-LHL6-171007, FWB-
002(CC)-LHL6-171007, FF-001(LMB)-LHL5-171007, FWB-001(LMB)-LHL5-
171007, FF-002(LMB)-LHL5-171007, FWB-002(LMB)-LHL5-171007, FF-001(KB)-
LHL6-171007, FWB-001(KB)-LHL6-171007. 
 
Laboratory Control Samples 
 
The laboratory analyzed laboratory control samples at the required frequency.  
Accuracy was met.  
 
Standard Reference Materials 
 
For the tissue and biota samples, the laboratory analyzed standard reference materials 
NRCC DORM4 and NRCC TORT 3.  Recoveries were acceptable. 
 
Serial Dilution 
 
The laboratory performed serial dilution analysis at the required frequency.  No 
problems were noted. 
 
Field Duplicates 
 
Field duplicate samples and relative percent differences (RPDs) are summarized in 
Table 1.   Field duplicate RPDs that exceeded criteria were not qualified since there 
are no validation requirements for field duplicate precision exceedance.   

Target Analyte List 
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The sampling plan was reviewed and compared to the analyte list reported. Lead was 
not on the custody forms for a subgroup of the data and was added at a later date, 
resulting in revisions to the data packages.   
 

Reported Results 
Results reported were deemed acceptable. 
 
 
OVERALL ASSESSMENT 
 
As determined by this evaluation, the laboratory followed the specified analytical 
methods.  Accuracy was acceptable as demonstrated by the laboratory control 
samples, low level check samples, interference check samples, serial dilutions and 
standard reference material analyses.  Precision was met with the exception of 
laboratory duplicate RPD exceedances as noted above.  Accuracy was met with the 
exception of low matrix spike recoveries which resulted in estimated qualification of 
target analytes.  Data are acceptable for use. 

 
 

DATA VALIDATION REPORT 
Methyl Mercury, Mercury – 1630/1631E/ALS SOP  
This report documents the review of analytical data from the analyses of field samples 
and the associated laboratory and field quality control (QC) samples.  Refer to the 
Sample Index for a complete list of samples. 
 

SDG Matrix NUMBER OF SAMPLES VALIDATION LEVEL 
K1711372 Sediment  8 4 
K1712090 Sediment  2 2 
K1711369 Sediment  8 2 
K1711619 Sediment  15 2 
K1711264 Surface Water 20 dissolved Hg 

20 total methyl mercury 
20 dissolved methyl mercury 

2 

K1711263 Surface Water 11 total methyl mercury 
8 dissolved methyl mercury 

4 

K1712059 Pore Water 13 dissolved mercury 
14 dissolved methyl mercury 
 

2 

K1712055 Pore Water 2 dissolved mercury 
2 dissolved methyl mercury 

4 

K1713449 Surface Water 13 dissolved mercury 
13 dissolved methyl mercury 
14 total methyl mercury 

2 

K1712350 Tissue 26 dry, methyl mercury 4 
K1712347 Tissue 26 dry, methyl mercury 2 
K1712478 Biota 26 dry, methyl mercury 2 
K1712468 Tissue 14 dry, methyl mercury 2 
K1712469 Tissue 14 dry, methyl mercury 2 
K1712471 Tissue 12 dry, methyl mercury 2 
K1712474 Tissue 4 dry 4 
K1712476 Tissue 18 dry 2 
K1712477 Tissue 10 dry 2 
K1712479 Tissue 14 dry 2 
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Sample Receipt, Preservation, and Holding Times 
 
As stated in validation guidance documents, sample shipping coolers should arrive at 
the laboratory within the advisory temperature range of 2°C - 6°C and mercury must 
be analyzed within 28 days from collection, methyl mercury 48 hours if unpreserved, 
6 months if preserved.  The following were noted: 
 
The cooler temperatures for the project were -22.1, -21, -19, -12, -12.9, -11.3, -10.4, 0, 
0.1, 0.3, 0.4, 0.5, 1.0, 1.4, 1.6, 1.7, 2.0, 2.1, 2.2, 2.2, 2.3, 2.5, 3.1, 3.2, 3.4, 5.1, 4.5, 
7.9, 8.5, 9.4, 10.6 °C.  The laboratory recorded raw cooler temperatures and also 
corrected cooler temperatures that accounted for specific thermometer variance.  The 
corrected cooler temperatures were used for review and determination of sample 
temperature compliance.  The temperature blanks were reviewed however they did not 
vary significantly from the corrected cooler temperatures which were used for review.  
Data were not qualified for temperatures below the lower range.  The tissue samples 
arrived to the laboratory frozen and kept frozen until preparation and analysis. The 
elevated cooler temperatures were associated with SDG K1711264.  
  
For surface water SDG K1711264, the cooler temperatures were above the higher end 
of the range for all samples except a subset that were received within the 2-6 °C 
range.  Field samples that were not preserved for method 1631 dissolved mercury as 
indicated by the laboratory on their cooler receipt and preservation form were 
qualified as estimated and footnote 1 to indicate preservation discrepancies as follows: 
all samples except SW-003(100)-LHL2-171006, SW-001(25)-LHL2-171006, SW-
002(50)-LHL2-171006, SW-001(20)-LHL1-171006 and SW-002(60)-LHL1-171006.    
For surface water SDG K1711263 the laboratory noted the COC was not marked for 
total methyl mercury however the laboratory received the bottles for this analysis and 
analyzed them. 
 
For pore water SDG K1712059, the laboratory noted it did not receive a dissolved 
mercury sample for PW001-HI1C-171101 therefore there was no result reported for 
dissolved mercury by method 1631E. 
 
For surface water SDG K1713449 the laboratory noted “Client has provided bottles 
for Hg- LL-Total yet this analysis is not marked on the COC. (Will log in on hold).”  
The samples were not analyzed for this method. 
 
For biota SDG K1712478 the laboratory noted “received sample not on COC ‘FO-
001(KB)LHL3-171003 Biota #9 – corresponds with FUN-001(KB)LHL3-171003”.  
Neither of these samples were included in this SDG.   Additionally, methyl mercury 
for sample AV-001-HQ-171006 was listed on the COC to be analyzed for methyl 
mercury, however was not reported on the result forms for this SDG. 
 
Blanks 
 
The method blanks were all reported as undetected for target compounds with the 
following exceptions: 
 
For sediment SDG K1711372 methyl mercury was detected in the blank at a 
concentration of 0.13J ng/g which resulted in U qualification and footnote 6 for 
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samples DUP-004-171011, SD-001(13)-CI2C-171011, SD-001(17)-CI2B-171011, 
SD-001(20)-CI2A-171011 and SD-001(12)-CI1C-171011.   
 
For sediment SDG K1711369 methyl mercury was detected in the blank at a 
concentration of 0.13J ng/g which resulted in U qualification and footnote 6 for 
samples DUP-005-171011, SD-001(16)-CI1A-171011, SD-001(20)-LHL2C-171012, 
DUP-006-171011 and SD-001(20)-LHL2B-171012.   
 
For surface water SDG K1711264 dissolved mercury was detected in all method 
blanks at concentrations ranging from 0.06 J to 0.20 J ng/L which resulted in U 
qualification and footnote 6 for samples SW-003(100)-LHL5-171007, SW-001(10)-
HQ1-171004, SW-001(10)-HI1-171005, SW-001(20)-LHL3-171006, SW-003(100)-
LHL3-171006, SW-002(70)-LHL3-171006, SW-003(100)-LHL2-171006, SW-
001(25)-LHL2-171006, SW-001(20)-LHL1-171006, SW-002(60)-LHL1-171006 and  
SW-001(10)-DR1-171007. 
 
For surface water SDG K1711263 total methyl mercury was detected in equipment 
blank EB-002-171015 at a concentration of 0.08 ng/L.  The associated field sample 
concentrations were sufficiently elevated so data qualification was not made. 
 
For surface water SDG K1711263 dissolved mercury was detected in the method 
blanks at concentrations of 0.32 and 0.18 ng/L.  The associated field sample 
concentrations were sufficiently elevated so data qualification was not made. 
 
For pore water SDG K1712059 dissolved methyl mercury was detected in a method 
blank at a concentration of 0.05 J ng/L which results in U qualification and footnote 6 
for dissolved methyl mercury for samples PW001-CURDS2A-171104, PW001-CI3C-
171103 and PW001-DUP-171104. 
 
For surface water SDG K1713449 dissolved mercury was detected in the method 
blanks at concentrations of 0.28 J and .34 J ng/L which results in U qualification and 
footnote 6 for dissolved mercury for samples SW001(25)LHL2-171211, 
SW001(3)HI1-171211, DUP-001-171212, SW001(25)CI4-171212, SW001(25)LHL4-
171212, SW001(25)LHL5-171212, SW001(25)LHL6-171212. 
 
Calibration 
 
The laboratory analyzed the initial and continuing calibration standards at the required 
frequency. No problems were noted. 
 
Matrix Spike/Matrix Spike Duplicates 
 
The laboratory analyzed batch matrix spike/matrix spike duplicate (MS/MSD) 
samples at the required frequency.  Accuracy and precision were met with the 
following exceptions: 
 
For surface water SDG K1711264 the matrix spike recovered low for total methyl 
mercury for the MS and MSD (34%, 29%, limits 65-135) resulting in estimated 
qualification and reason code 8 for samples SW-003(100)-LHL2-171006, SW-
001(25)-LHL2-171006, SW-002(50)-LHL2-171006, SW-001(20)-LHL1-171006 and 
SW-002(60)-LHL1-171006. Additionally one matrix spike/spike duplicate RPD 
exceeded the limit of 20% (29%) for total methyl mercury, resulting in estimated 
qualification and reason code 9 for samples SW-001(20)-LHL6-171007, SW-
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003(100)-LHL4-171007, SW-002(70)-LHL4-171007, SW-001(20)-LHL4-171007, 
SW-001(10)-DR1-171007, SW-003(100)-LHL5-171007, SW-002(70)-LHL5-171007, 
SW-001(20)-LHL5-171007, SW-003(100)-LHL6-171007 and SW-002(70)-LHL6-
171007.     
 
 
For surface water SDG K1711263 the matrix spike recovered low and the RPD 
between the MS and MSD was exceeded for total methyl mercury resulting in 
estimated qualification and reason codes 8 and 9 for parent sample SW-001(70)-CI4-
171014.  Since the laboratory analyzed two matrix spikes for the batch, only the 
parent sample was qualified. 
 
For pore water SDG K1712059 the RPD between the MS and MSD was exceeded 
(23%, limit 20%) for dissolved methyl mercury resulting in estimated qualification 
and reason code 9 for all samples in the batch: PW001-CI1C-171103, PW001-
CURDS2A-171104, PW001-CURDS2B-171103, PW001-CURDS2C-171103, 
PW001-CI2A-171104, PW001-CI2C-171103, PW001-CI3C-171103, PW001-HQ1A-
171104, PW001-HQ1B-171104, PW001-HQ1C-171104, PW001-HI1A-171102, 
PW001-HI1B-171103, PW001-HI1C-171101 and PW001-DUP-171104. 
 
For surface water SDG K1713449 the matrix spike recovered low for total methyl 
mercury for the MS (43%, 29%, limits 65-135) resulting in estimated qualification 
and reason code 8 for samples SW001(25)LHL4-171211, SW001(25)LHL5-171212, 
SW001(25)LHL6-171212, EQUIP Blank 001-171212. 
 
For tissue SDG K1712474 the matrix spike/spike duplicate RPD (48%, limit 35%) 
between the MS and MSD was exceeded for total methyl mercury resulting in 
estimated qualification and reason code 9 for parent sample FWB-002(CC)-LHL3-
171016.   
 
 
Standard Reference Material 
 
For the tissue samples, the laboratory analyzed standard reference material NRCC 
Tort 3. 
 
OPR and QCS Samples 
 
The laboratory analyzed ongoing precision and recovery samples at the required 
frequency with no problems noted. The laboratory analyzed quality control samples at 
the required frequency with no problems noted. 
 
Field Duplicates 
 
Field duplicate samples and relative percent differences (RPDs) are summarized in 
Table 1.   Field duplicate RPDs that exceeded criteria were not qualified since there 
are no validation requirements for field duplicate precision exceedance.   

 
Target Analyte List 
 
The sampling plan was reviewed and compared to the analyte list reported. All 
analytes listed in the sampling plan were reported for this dataset. 
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Reported Results 
 
Results reported were deemed acceptable. 
 
 
OVERALL ASSESSMENT 
 
As determined by this evaluation, the laboratory followed the specified analytical 
method.  Several samples were qualified as U for methyl mercury due to associated 
blank contamination. Accuracy and precision were acceptable with the exception of 
data qualification due to matrix spikes and relative percent differences exceeding 
control limits.  All data are acceptable for use. 

 
 

DATA VALIDATION REPORT 
Dissolved and Total Organic Carbon – 9060  
 
This report documents the review of analytical data from the analyses of field samples 
and the associated laboratory and field quality control (QC) samples.  Refer to the 
Sample Index for a complete list of samples. 
 

SDG Matrix NUMBER OF 
SAMPLES 

VALIDATION LEVEL 

K1711372 Sediment 8 4 
K1712090 Sediment  2 2 
K1711369 Sediment  8 2 
K1711619 Sediment  15 2 
K1711264 Surface Water 20 total, 1 broken no 

sample, 20 dissolved 
2 

K1711263 Surface Water 8 dissolved 
8 total 

4 

K1712059 Pore Water 10 dissolved 2 
K1712055 Pore Water 2 dissolved 4 
K1713449 Surface Water 13 dissolved 

14 total 
2 

 
 
Sample Receipt, Preservation, and Holding Times 
 
As stated in validation guidance documents, sample shipping coolers should arrive at 
the laboratory within the advisory temperature range of 2°C - 6°C and organic carbon 
(total and dissolved) must be analyzed within 28 days from collection.  The holding 
times were met.   
 
The cooler temperatures were 0, 0.3, 0.4, 0.5, 1.0, 1.4, 1.6, 1.7, 2.0, 2.1, 2.2, 2.3, 2.5, 
3.1, 3.2, 3.4, 5.1,4.5, 7.9, 8.5, 9.4, 10.6 °C.  Data were not qualified for temperatures 
below the lower range. The laboratory recorded raw cooler temperatures and also 
corrected cooler temperatures that accounted for specific thermometer variance.  The 
corrected cooler temperatures were used for review and determination of sample 
temperature compliance.  The temperature blanks were reviewed however they did not 
vary significantly from the corrected cooler temperatures which were used for review.  
Data were not qualified for temperatures below the lower range.    
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For surface water SDG K1711264, the cooler temperatures were above the higher end 
of the range for all samples except a subset that were received within the 2-6 °C 
range.  Since the samples were preserved and wet ice was present, the Total Organic 
Carbon samples were not qualified for elevated cooler temperatures. Sample integrity 
was maintained and data were not flagged for elevated temperatures.  The samples 
were placed in laboratory refrigeration upon receipt and login to further maintain the 
sample integrity.  The laboratory noted one sample was broken for TOC, therefore 
there was no sample result for SW-002(50)-LHL2-171006. 
 
For pore water SDG K1712059 the laboratory notes it did not receive a dissolved 
organic carbon bottle for the following samples: PW001-HI1A-171102, PW001-
HI1C-171101, PW001-CURDS2A-171104 and PW001-DUP-171104. The field 
duplicate pair could not be evaluated since the duplicate sample was not present. 
 
For pore water SDG K1712055 the laboratory did not receive a sample for dissolved 
organic carbon for PW001-CURDS1-171103 therefore no analysis or result was 
reported. 
 
Methodology:  The QAPP for Herrington Lake specifies the Lloyd Kahn method for 
total Organic Carbon. The laboratory analyzed the samples using method 9060.  Data 
were not qualified for this method difference. 
 
Blanks 
 
The method blanks were all reported as undetected for target compounds.   
 
 
Calibration 
 
The laboratory analyzed calibration standards at the required frequency. No problems 
were noted. 
 
Laboratory Control Samples 
 
The laboratory analyzed laboratory control samples at the required frequency.  No 
problems were noted. 
 
 
Laboratory Duplicates 
 
The laboratory analyzed laboratory duplicate samples at the required frequency.  
Precision was met.  No problems were noted. 
 
 
Matrix Spike/Matrix Spike Duplicates 
 
The laboratory analyzed batch matrix spike/matrix spike duplicate (MS/MSD) pairs 
with acceptable recoveries.  Accuracy and precision were met. 
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Field Duplicates 
 
Field duplicate samples and relative percent differences (RPDs) are summarized in 
Table 1.   Field duplicate RPDs that exceeded criteria were not qualified since there 
are no validation requirements for field duplicate precision exceedance.   

 
Target Analyte List 
 
The sampling plan was reviewed and compared to the analyte list reported. All 
analytes listed in the sampling plan were reported for this dataset. 
 

Reported Results 
 
Results reported were deemed acceptable. 
 
OVERALL ASSESSMENT 
 
As determined by this evaluation, the laboratory followed the specified analytical 
method.  Accuracy and precision were acceptable as demonstrated by analysis of 
quality control samples.  All data are acceptable for use. 

 
 

DATA VALIDATION REPORT 
Total and Dissolved Sulfate – 300.0  
 
This report documents the review of analytical data from the analyses of field samples 
and the associated laboratory and field quality control (QC) samples.  Refer to the 
Sample Index for a complete list of samples. 
 

SDG Matrix NUMBER OF 
SAMPLES 

VALIDATION LEVEL 

K1711372 Sediment  8 4 
K1712090 Sediment  2 2 
K1711369 Sediment  8 2 
K1711619 Sediment  15 2 
K1711264 Surface Water 20 total, 20 dissolved 2 
K1711263 Surface Water 8 total, 8 dissolved 4 
K1712059 Pore Water 12 dissolved 2 
K1712055 Pore Water 2 dissolved 4 
K1713449 Surface Water 13 dissolved 

14 total 
2 

 
 
Sample Receipt, Preservation, and Holding Times 
 
As stated in validation guidance documents, sample shipping coolers should arrive at 
the laboratory within the advisory temperature range of 2°C - 6°C and sulfate must be 
analyzed within 28 days from collection.   
 
The cooler temperatures were 0, 0.3, 0.4, 0.5, 1.0, 1.4, 1.6, 1.7, 2.0, 2.1, 2.2, 2.3, 2.5, 
3.1, 3.2, 3.4, 5.1,4.5, 7.9, 8.5, 9.4, 10.6 °C.  Data were not qualified for temperatures 
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below the lower range. The laboratory recorded raw cooler temperatures and also 
corrected cooler temperatures that accounted for specific thermometer variance.  The 
corrected cooler temperatures were used for review and determination of sample 
temperature compliance.  The temperature blanks were reviewed however they did not 
vary significantly from the corrected cooler temperatures which were used for review.  
Data were not qualified for temperatures below the lower range.    
 
For surface water SDG K1711264, the cooler temperatures were above the higher end 
of the range for all samples except a subset that were received within the 2-6 °C 
range.  Since the samples were preserved and wet ice was present, sulfate samples 
were not qualified for elevated cooler temperatures. Sample integrity was maintained 
and data were not flagged for elevated temperatures.  The samples were placed in 
laboratory refrigeration upon receipt and login to further maintain the sample 
integrity.   
 
 
The holding times were met with the following exceptions: 
 
For sediment SDG K1712090, sample SD-001(76)-CI4A-171102 was analyzed for 
sulfate outside of the holding time due to dilutions needed for analysis.  Therefore, 
sulfate was qualified as estimated and assigned footnote 1 to indicate holding time 
exceedance.   
 
 
The laboratory indicated the following discrepancies during login of the field samples: 
 
For sediment SDG K1711619, the samples names on the bottle differed from the 
chain-of-custody documentation (COC) as follows: bottle SD-001(17)-HQ1B-171011/ 
vs. COC SD-001(17)-H21B-171011; and bottle SD-001(21)-HQ1A-171011/ vs. COC 
SD-001(20)-H21A-171011.  The laboratory noted it identified the correct samples by 
the collection times. 
 
For pore water SDG K1712059 the laboratory indicated they did not receive an 
unpreserved sample container for PW001-HI1C-171101 and PW001-HI1A-171102. 
Therefore, there are no dissolved sulfate results for these two samples.  
 
For pore water SDG K1712055 the laboratory indicated they did not receive an 
unpreserved sample container for PW001-CURDS1-171103. Therefore, there is no 
dissolved sulfate results for this sample.  
 
 
Blanks 
 
The method blanks were all reported as undetected for target compounds with the 
following exceptions: 
 
For surface water SDG K1711264 there were slight detections of sulfate in the method 
blanks.  Since the associated samples were sufficiently elevated, no qualification was 
made to the data.   
 
For surface water SDG K1713449 there were slight detections of sulfate in the 
equipment blank, however, since the associated samples were sufficiently elevated, no 
qualification was made to the data.   
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Calibration 
 
The laboratory analyzed the initial and continuing calibration standards at the required 
frequency. No problems were noted. 
 
 
Matrix Spike/Matrix Spike Duplicates 
 
The laboratory analyzed matrix spike/matrix spike duplicate (MS/MSD) pairs per the 
analytical method.  If an MS/MSD pair was not analyzed, the laboratory analyzed an 
LC/LCSD pair to demonstrate accuracy and precision.  No problems were noted. 
 
Laboratory control samples 
 
Laboratory control samples were analyzed as required by the method.  Recoveries 
were acceptable. 
 
Laboratory Duplicates 
 
Laboratory duplicate samples were analyzed at the required frequency with acceptable 
results. 
 
 
Field Duplicates 
 
Field duplicate samples and relative percent differences (RPDs) are summarized in 
Table 1.   Field duplicate RPDs that exceeded criteria were not qualified since there 
are no validation requirements for field duplicate precision exceedance.   

  

Target Analyte List 
 
The sampling plan was reviewed and compared to the analyte list reported. All 
analytes listed in the sampling plan were reported for this dataset. 
 

 
Reported Results 
 
Results reported were deemed acceptable. 
 
OVERALL ASSESSMENT 
 
As determined by this evaluation, the laboratory followed the specified analytical 
method.  Accuracy and precision were acceptable as demonstrated by batch QC.  All 
data are acceptable for use. 

 
 
 

 



27 
 

DATA VALIDATION REPORT 
Arsenic Speciation – 1632A  
 
This report documents the review of analytical data from the analyses of field samples 
and the associated laboratory and field quality control (QC) samples.  Refer to the 
Sample Index for a complete list of samples. 
 

SDG Matrix NUMBER OF 
SAMPLES 

VALIDATION LEVEL 

K1712059 Pore Water 16 dissolved 2 
K1712055 Pore Water 2 dissolved 4 
K1712350 Tissue 26 dry As III  

26 dry total Inorganic 
4 

K1712347 Tissue 26 dry As III  
26 dry total Inorganic 

2 

K1712468 Tissue 14 dry AsIII 
14 dry total Inorganic  

2 

K1712469 Tissue 14 dry AsIII 
14 dry total Inorganic  

2 

K1712471 Tissue 12 dry AsIII 
12 dry total Inorganic 

2 

K1712474 Tissue 4 dry AsIII 
4 dry total Inorganic 

4 

K1712476 Tissue 18 dry AsIII 
18 dry total Inorganic 

2 

K1712477 Tissue 10 dry AsIII 
10 dry total Inorganic 

2 

K1712479 Tissue 14 dry AsIII 
14 dry total Inorganic 

2 

 
 
 
Sample Receipt, Preservation, and Holding Times 
 
As stated in validation guidance documents, sample shipping coolers should arrive at 
the laboratory within the advisory temperature range of 2°C - 6°C and must be 
analyzed within 6 months from collection.  The holding times were met.   
 
The cooler temperatures for the project were -22.1, -21, -19, -12, -12.9, -11.3, -10.4, 0, 
0.1, 0.3, 0.4, 0.5, 1.0, 1.4, 1.6, 1.7, 2.0, 2.1, 2.2, 2.2, 2.3, 2.5, 3.1, 3.2, 3.4, 5.1, 4.5, 
7.9, 8.5, 9.4, 10.6 °C.  The laboratory recorded raw cooler temperatures and also 
corrected cooler temperatures that accounted for specific thermometer variance.  The 
corrected cooler temperatures were used for review and determination of sample 
temperature compliance.  The temperature blanks were reviewed however they did not 
vary significantly from the corrected cooler temperatures which were used for review.  
Data were not qualified for temperatures below the lower range.  The tissue samples 
arrived to the laboratory frozen and kept frozen until preparation and analysis. The 
elevated cooler temperatures were associated with SDG K1711264.  
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Blanks 
 
The method blanks were all reported as undetected for target compounds with the 
following exceptions: 
 
For pore water SDG K1712059 two method blanks contained arsenic III at 
concentrations of .0127 J and .0126 J ug/L, resulting in U qualification and footnote 6 
for sample PW001-CI1C-171103.   
 
For pore water SDG K1712055 the method blank contained arsenic III at   
concentrations of .0127 and .0126ug/L, resulting in U qualification and footnote 6 for 
sample PW001-CURDSNB-171103.   
  
For tissue SDG K1712471, total inorganic arsenic was reported in the method blank at 
a concentration of .016 ug/g, resulting in U qualification and footnote 6 for sample 
FWB-001(FHC)-MHL1-171014. 
 
For tissue SDG K1712476, total inorganic arsenic was reported in the method blank at 
a concentration of .017 ug/g, resulting in U qualification and footnote 6 for samples 
FWB-001(KB)-LHL2-171005 and FWB-002(LMB)-CI-171004-FD. 
 
For tissue SDG K1712477, total inorganic arsenic was reported in the method blank at 
a concentration of .016 ug/g, resulting in U qualification and footnote 6 for sample 
FF-002(CC)-LHL5-171007. 
For tissue SDG K1712479, total inorganic arsenic was reported in the method blank at 
a concentration of .017 ug/g, resulting in U qualification and footnote 6 for sample 
FWB-001(CC)-LHL3-171005-FD. 
 
 
Calibration 
 
The laboratory analyzed the initial and continuing calibration standards at the required 
frequency. No problems were noted. 
 
 
Matrix Spike/Matrix Spike Duplicates 
 
The laboratory analyzed batch matrix spike/matrix spike duplicate (MS/MSD) pairs 
for this data set.  Accuracy and precision were met. 
 
For pore water SDG K1712059 the laboratory noted three containers were received 
for PW001-HI1A-171102 and an investigation was performed after the initial matrix 
spike recovered at 391%. The laboratory determined that the arsenic in each bottle 
varied, therefore an MS/MSD was not performed and batch QC results were reported.  
Three separate result forms are reported for the three bottles received. 
 
For tissue SDG K1712350 the MS recovered low (42%, 36%, limit 50-150) resulting 
in estimated qualification and footnote 8 for inorganic arsenic for samples FF-
001(BG)-LHL2-171005, FF-001(BG)-LHL3-171005, FWB-001(BG)-LHL2-171005, 
FWB-001(BG)-LHL3-171005, FF-002(BG)-LHL2-171005, FWB-002(BG)-LHL2-
171005. 
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For tissue SDG K1712350 the MS recovered high (174%, 185%, limit 30-170) 
resulting in estimated qualification and footnote 8 for arsenic III for detections only 
for samples extracted on 12/27/17: samples FWB-002(BG)-LHL1-171004, FWB-
001(BG)-CI-171004, FWB-001(BG)-CI-171004-FD, FWB-002(BG)-CI-171004, 
FWB-002(BG)-CI-171004-FD, FF-002(BG)-CI-171004-FD, FWB-001(BG)-HQ-
171004, FWB-002(BG)-HQ-171004, FWB-002(BG)-HQ-171004-FD. 
 
For tissue SDG K1712347 the MS recovered low (34%, 37% for 12/13/17 data, 42%, 
36% for 12/20/17 data, limit 50-150) resulting in estimated qualification and footnote 
8 for inorganic arsenic for samples FF-002(BG)-LHL5-171011 and FF-002(BG)-
MHL3-171014. 
 
For tissue SDG K1712468 the MS and MSD recovered low (18%, 14%, 9%, 9%; 
limit 50-150) resulting in estimated qualification and footnote 8 for parent samples 
FF-001(FHC)-LHL2-171005 and FF-001(SS)-DR-171016. 
 
For tissue SDG K1712471 the MS and MSD recovered low (9%, 9%; limit 50-150) 
resulting in estimated qualification and footnote 8 for total inorganic arsenic for parent 
sample FWB-001(LMB)-MHL1-171015. 
 
For tissue SDG K1712474 the total inorganic MS and MSD recovered low (38%, 
48%; limit 50-150), however, since there was a second matrix spike set that recovered 
within limits and the parent sample of the failing spike was not in this dataset, no 
qualification was made.  Additionally the arsenic III matrix spike recovered above 
limits, and no data qualification was necessary since the associated field samples were 
undetected for arsenic III.  
 
For tissue SDG K1712476 the MS and MSD recovered low (30%, 25%; limit 50-150) 
resulting in estimated qualification and footnote 8 for total inorganic arsenic for parent 
sample FF-001(LMB)-LHL6-171011. 
 
For tissue SDG K1712479 the MS and MSD recovered low (38%, 48%; limit 50-150) 
resulting in estimated qualification and footnote 8 for total inorganic arsenic for parent 
sample FF-002(CC)-LHL6-171007. 
 
 
Field Duplicates 
 
Field duplicate samples and relative percent differences (RPDs) are summarized in 
Table 1.   Field duplicate RPDs that exceeded criteria were not qualified since there 
are no validation requirements for field duplicate precision exceedance.   

 
Target Analyte List 
 
The sampling plan was reviewed and compared to the analyte list reported. All 
analytes listed in the sampling plan were reported for this dataset.  The arsenic V is a 
calculation only. 
 

 
Reported Results 
 
Results reported were deemed acceptable. 
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OVERALL ASSESSMENT 
 
As determined by this evaluation, the laboratory followed the specified analytical 
method.  Accuracy and precision were acceptable with the exception of matrix spike 
exceedances resulting in data qualification.  All data are acceptable for use. 

 
 

DATA VALIDATION REPORT 
Selenium Speciation – HPLC/CCMS  
 
This report documents the review of analytical data from the analyses of water 
samples and the associated laboratory and field quality control (QC) samples.  Refer 
to the Sample Index for a complete list of samples. 
 

SDG Matrix NUMBER OF 
SAMPLES 

VALIDATION LEVEL 

K1712055 Pore Water 2 4 
K1712059 Pore Water 14 2 

 
 
Sample Receipt, Preservation, and Holding Times 
 
As stated in validation guidance documents, sample shipping coolers should arrive at 
the laboratory within the advisory temperature range of 2°C - 6°C and analyzed within 
6 months from collection.  The holding times were met.  The cooler temperatures 
were 0.3, 2.1 °C.  Data were not qualified for temperatures below the lower range. 
   
 
Blanks 
 
The method blanks were all reported as undetected for target compounds.   
 
 
Calibration 
 
The laboratory analyzed the initial and continuing calibration standards at the required 
frequency. No problems were noted. 
 
 
Matrix Spike/Matrix Spike Duplicates 
 
The laboratory analyzed batch matrix spike/matrix spike duplicate (MS/MSD) pairs 
for this data set.  Accuracy and precision were met. 
 
 
Field Duplicates 
 
Field duplicate samples and relative percent differences (RPDs) are summarized in 
Table 1.   Field duplicate RPDs that exceeded criteria were not qualified since there 
are no validation requirements for field duplicate precision exceedance.   
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Target Analyte List 
 
The sampling plan was reviewed and compared to the analyte list reported. All 
analytes listed in the sampling plan were reported for this dataset. 
 

 
Reported Results 
 
Results reported were deemed acceptable. 
 
OVERALL ASSESSMENT 
 
As determined by this evaluation, the laboratory followed the specified analytical 
method.  Accuracy and precision were acceptable as demonstrated by batch QC.  All 
data are acceptable for use. 
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Table 1 Field Duplicate Summary 

 
Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

   SW001(25)CI4‐1712121  DUP‐001‐171212  RPD  Non‐filtered 

Sulfate  31.2  30.8  1.3%    

As  1.49  1.59  6.5%    

B  317  316  0.3%    

Cd  0.037  0.04  7.8%    

Fe  63.9  67.8  5.9%    

Mg  11400  11400  0.0%    

Hg  0  0  0.0%    

Se  0.8  0.8  0.0%    

Zn  6.7  2.2  101.1%  out 

 MeHg  0.04  0.05  22.2%  within 1RL 

TOC  3.16  3.2  1.3%    

              

   SW001(25)CI4‐1712121  DUP‐001‐171212  RPD  filtered 

Sulfate  31.8  31.7  0.3%    

As  1.39  1.38  0.7%    

B  302  324  7.0%    

Cd  0.023  0.029  23.1%  within 1RL 

Fe  3.9  3.8  2.6%    

Mg  11500  11300  1.8%    

Hg  0  0  0.0%    

Se  0.8  0.8  0.0%    

Zn  2.2  3.4  42.9%  within 1RL 

 MeHg  0.03  0.04  28.6%  within 1RL 

DOC  3.33  3.42  2.7%    

              

   SW‐001(5)‐CI1  DUP‐01‐171014  RPD  Non‐filtered 

Sulfate  63.6  52.1  19.9%    

As  1.74  1.39  22.4%  within 1RL 

B  391  452  14.5%    

Cd  0.156  0.019  156.6%  out 

Fe  142  53.2  91.0%  out 

Mg  12200  11000  10.3%    

Hg  7.78  3.03  87.9%  out 

Se  2.1  1.3  47.1%  within 1RL 

Zn  9.8  2.9  108.7%  out 

 MeHg  0.86  0.2  124.5%  out 

TOC  4.64  3.55  26.6%  out 

              

   SW‐001(5)‐CI1  DUP‐01‐171014  RPD  Filtered 



33 
 

Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

Sulfate  64.5  51.5  22.4%  out 

As  1.44  1.41  2.1%    

B  552  442  22.1%  out 

Cd  0  0  0.0%    

Fe  77.1  16.9  128.1%  out 

Mg  11800  11200  5.2%    

Se  2  0  200.0%  out 

Zn  2.8  0  200.0%  out 

Diss Hg  1710  535  104.7%  out 

 MeHg  0.59  0.23  87.8%  out 

DOC  4.07  3.57  13.1%    

              

   SW‐001(10)‐CI2  DUP‐02‐171014  RPD  Non‐filtered 

Sulfate  59.3  64.3  8.1%    

As  1.59  1.72  7.9%    

B  450  426  5.5%    

Cd  0.028  0.017  48.9%  within 1RL 

Fe  99.2  140  34.1%  out 

Mg  11900  11900  0.0%    

Hg  4.28  5.02  15.9%    

Se  1.7  2.1  21.1%  within 1RL 

Zn  3.3  4.2  24.0%  within 1RL 

 MeHg  0.18  0.39  73.7%  out 

TOC  3.59  3.44  4.3%    

              

   SW‐001(10)‐CI2  DUP‐02‐171014  RPD  Filtered 

Sulfate  59.3  64.7  8.7%    

As  1.42  1.53  7.5%    

B  461  461  0.0%    

Cd  0  0  0.0%    

Fe  47.7  86.3  57.6%  out 

Mg  11700  12100  3.4%    

Se  1.7  2.2  25.6%  within 1RL 

Zn  1.2  1.7  34.5%  within 1RL 

Diss Hg  715  1100  42.4%  out 

 MeHg  0.12  0.27  76.9%  out 

DOC  3.57  3.64  1.9%    

              

   SW‐001(10)‐CI3  DUP‐03‐171014  RPD  Non‐filtered 

Sulfate  53  61.1  14.2%    

As  1.58  1.68  6.1%    

B  536  459  15.5%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

Cd  0.011  0.019  53.3%  within 1RL 

Fe  62.9  114  57.8%  out 

Mg  11400  11500  0.9%    

Hg  6.46  5.69  12.7%    

Se  1.4  2  35.3%  within 1RL 

Zn  2.3  4.5  64.7%  out 

 MeHg  0.59  0.34  53.8%  out 

              

   SW‐001(10)‐CI3  DUP‐03‐171014  RPD  Filtered 

Sulfate  53.5  61.7  14.2%    

As  1.36  1.51  10.5%    

B  441  467  5.7%    

Cd  0  0  0.0%    

Fe  23.7  57.2  82.8%  out 

Mg  11300  11400  0.9%    

Se  1.4  2.2  44.4%  within 1RL 

Zn  0  1.5  200.0%  within 1RL 

Diss Hg  970  1500  42.9%  out 

DOC  3.86  3.85  0.3%    

              

   SD‐001(13)‐CI2C  DUP‐04  RPD    

Sulfate  124  88  34.0%    

As  32  27.6  14.8%    

B  7.92  7.42  6.5%    

Cd  0.367  0.338  8.2%    

Fe  35100  36000  2.5%    

Mg  2980  2980  0.0%    

Se  1.4  1.3  7.4%    

Zn  71.9  65.7  9.0%    

Hg  0.047  0.059  22.6%    

 MeHg  0  0  0.0%    

TOC  1.17  1.37  15.7%    

Pb  24  24  0.0%    

              

   SD‐001(12)‐CI1C  DUP‐05  RPD    

Sulfate  106  176  49.6%  out 

As  35.6  70.5  65.8%  out 

B  8.86  6.38  32.5%    

Cd  0.472  0.625  27.9%    

Fe  35200  64000  58.1%  out 

Mg  1790  1720  4.0%    

Hg  0.05  0.053  5.8%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

Se  1.4  1.4  0.0%    

Zn  112  114  1.8%    

 MeHg  0  0.05  200.0%  within 2RL 

TOC  1.62  1.51  7.0%    

Pb  27  38.3  34.6%    

              

   SD‐001(15)‐CI1B  DUP‐06  RPD    

Sulfate  1120  980  13.3%    

As  64.7  90.7  33.5%    

B  13.4  20.5  41.9%  out 

Cd  1.62  2.26  33.0%    

Fe  40800  38700  5.3%    

Mg  2990  2910  2.7%    

Hg  0.058  0.056  3.5%    

Se  3.4  4.5  27.8%    

Zn  76.3  124  47.6%  out 

MeHg  0  0.06  200.0%  within 2RL 

TOC  1.73  2.5  36.4%  out 

Pb  26  27  3.8%    

              

   SD‐001(76)‐CI4A  SD‐DUP‐009‐171102  RPD    

Sulfate  2090  2630  22.9%    

As  120  123  2.5%    

B  46.6  43.5  6.9%    

Cd  3.35  3.19  4.9%    

Fe  35200  35200  0.0%    

Mg  4930  4900  0.6%    

Hg  0.143  0.14  2.1%    

Se  9.2  8.8  4.4%    

Zn  121  118  2.5%    

MeHg  0  0.3  200.0%  within 2RL 

TOC  3.02  3  0.7%    

              

   AV‐001‐CI4  AV‐001‐CI4‐171005  RPD    

As  4.07  3.98  2.2%    

B  90.5  98.9  8.9%    

Cd  1.05  1.15  9.1%    

Fe  2690  2820  4.7%    

Mg  4810  4910  2.1%    

Hg  0.023  0.025  8.3%    

Se  1.67  1.7  1.8%    

Zn  42.5  45.1  5.9%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

MeHg  0  0  0.0%    

Pb  4.83  6.2  24.8%    

              

   AI‐001‐CI3  AI‐001‐CI3‐171005  RPD    

As  1.12  1.2  6.9%    

B  8.07  8.03  0.5%    

Cd  0.876  1.06  19.0%    

Fe  130  125  3.9%    

Mg  3310  3060  7.8%    

Hg  0.022  0.033  40.0%  within 2RL 

Se  1.87  2.3  20.6%    

Zn  62.9  61.8  1.8%    

MeHg  25  29.7  17.2%    

Pb  0.149  0.139  6.9%    

              

   AI‐001‐LHL1  AI‐001‐LHL1‐171012  RPD    

As  1.41  1.77  22.6%    

B  9.31  9.12  2.1%    

Cd  0.204  0.282  32.1%    

Fe  154  264  52.6%  out 

Mg  3480  3870  10.6%    

Hg  0.029  0.037  24.2%    

Se  2.08  2.35  12.2%    

Zn  74.8  83.1  10.5%    

MeHg  43.3  45.1  4.1%    

Pb  0.259  0.16  47.3%  within 2RL 

              

   FUN‐001(BG)‐CI  FUN‐001(BG)‐CI‐171004  RPD    

   FF‐001(BG)‐CI‐171004  FF‐001(BG)‐CI‐171004‐FD       

AsIII  0  0  0.0%    

Total Inorg As  0  0.02  200.0%  within 2RL 

MeHg  118  120  1.7%    

As   0.39  0.45  14.3%    

B  0.66  0.8  19.2%    

Cd  0.04  0.045  11.8%    

Fe  19.1  20.2  5.6%    

Mg  959  1080  11.9%    

Hg  0.11  0.105  4.7%    

Se  8.91  10.2  13.5%    

Zn  35.8  42.4  16.9%    

Pb  0  0  0.0%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

   FWB‐001(BG)‐CI‐171004  FWB‐001(BG)‐CI‐171004‐FD  RPD    

AsIII  0.21  0.24  13.3%    

Total Inorg As  0.274  0.277  1.1%    

MeHg  27.8  26.8  3.7%    

As   0.71  0.78  9.4%    

B  2.97  3.17  6.5%    

Cd  0.316  0.357  12.2%    

Fe  130  153  16.3%    

Mg  1900  1950  2.6%    

Hg  0.032  0.031  3.2%    

Se  5.08  5.78  12.9%    

Zn  84.4  92.4  9.0%    

Pb  0.127  0.159  22.4%    

              

   FUN‐002(BG)‐CI‐171004  FUN‐002(BG)‐CI‐171004‐FD  RPD    

   FF‐002(BG)‐CI‐171004  FF‐002(BG)‐CI‐171004‐FD       

AsIII  0  0  0.0%    

Total Inorg As  0.018  0  200.0%  within 2RL 

MeHg  101  114  12.1%    

As   0.5  0.46  8.3%    

B  2.44  2.26  7.7%    

Cd  0.038  0.036  5.4%    

Fe  13.3  16.7  22.7%    

Mg  1200  1090  9.6%    

Hg  0.091  0.089  2.2%    

Se  10.6  9.18  14.4%    

Zn  35.4  42.4  18.0%    

Pb  0  0  0.0%    

              

   FWB‐002(BG)‐CI‐171004  FWB‐002(BG)‐CI‐171004‐FD       

AsIII  0.3  0.32  6.5%    

Total Inorg As  0.402  0.402  0.0%    

MeHg  32.2  25.5  23.2%    

As   0.98  1  2.0%    

B  6.33  6.52  3.0%    

Cd  0.3  0.317  5.5%    

Fe  197  216  9.2%    

Mg  2100  2110  0.5%    

Hg  0.027  0.028  3.6%    

Se  4.99  5.19  3.9%    

Zn  77.2  76.5  0.9%    

Pb  0.208  0.204  1.9%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

   FUN‐002(LMB)‐CI  FUN‐002(LMB)‐CI‐171004  RPD    

v  FF‐002(LMB)‐CI‐171004  FF‐002(LMB)‐CI‐171004‐FD       

AsIII  0  0  0.0%    

Total Inorg As  0  0  0.0%    

MeHg  527  568  7.5%    

As   0.89  0.82  8.2%    

B  0  0  0.0%    

Cd  0.014  0.015  6.9%    

Fe  8.05  7.56  6.3%    

Mg  1320  1160  12.9%    

Hg  0.423  0.425  0.5%    

Se  5.98  5.33  11.5%    

Zn  50.6  50.4  0.4%    

Pb  0.005  0.008  0.0%    

              

   FWB‐002(LMB)‐CI‐171004  FWB‐002(LMB)‐CI‐171004‐FD  RPD    

AsIII  0  0  0.0%    

Total Inorg As  0.025  0  200.0%  within 2RL 

MeHg  186  142  26.8%    

As   0.91  0.78  15.4%    

B  0.5  0.53  5.8%    

Cd  0.36  0.262  31.5%    

Fe  338  221  41.9%  out 

Mg  2280  2060  10.1%    

Hg  0.158  0.138  13.5%    

Se  2.79  2.52  10.2%    

Zn  82.8  75.3  9.5%    

Pb  0.072  0.059  19.8%    

              

   FUN‐002(BG)‐HQ  FUN‐002(BG)‐HQ‐171004  RPD    

v  FF‐002(BG)‐HQ‐171004  FF‐002(BG)‐HQ‐171004‐FD       

AsIII  0  0  0.0%    

Total Inorg As  0  0  0.0%    

MeHg  126  79.5  45.3%  out 

As   0.3  0.33  9.5%    

B  0.34  0.36  5.7%    

Cd  0.031  0.034  9.2%    

Fe  25.5  11.4  76.4%  out 

Mg  1050  1160  10.0%    

Hg  0.147  0.136  7.8%    

Se  6.99  6.27  10.9%    

Zn  53  51.6  2.7%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

Pb  0  0  0.0%    

              

   FWB‐002(BG)‐HQ‐171004  FWB‐002(BG)‐HQ‐171004‐FD  RPD    

AsIII  0.17  0.13  26.7%    

Total Inorg As  0.161  0.133  19.0%    

MeHg  42.8  24.5  54.4%  within 2RL 

As   0.53  0.53  0.0%    

B  1.47  1.5  2.0%    

Cd  0.131  0.114  13.9%    

Fe  120  126  4.9%    

Mg  2430  2230  8.6%    

Hg  0.066  0.053  21.8%    

Se  3.8  3.78  0.5%    

Zn  127  128  0.8%    

Pb  0.118  0.116  1.7%    

              

   FUN‐001(LMB)‐LHL2  FUN‐001(LMB)‐LHL2‐171005  RPD    

   FF‐001(LMB)‐LHL2‐171005  FF‐001(LMB)‐LHL2‐171005‐FD       

AsIII  0  0  0.0%    

Total Inorg As  0  0  0.0%    

MeHg  445  427  4.1%    

As   1.41  1.48  4.8%    

B  0  0  0.0%    

Cd  0.007  0.005  33.3%    

Fe  9.8  10.1  3.0%    

Mg  1030  1080  4.7%    

Hg  0.374  0.32  15.6%    

Se  4.31  4.3  0.2%    

Zn  30.8  31.3  1.6%    

Pb  0.004  0.004  0.0%    

              

  
FWB‐001(LMB)‐LHL2‐
171005 

FWB‐001(LMB)‐LHL2‐171005‐
FD  RPD    

AsIII  0  0  0.0%    

Total Inorg As  0  0  0.0%    

MeHg  142  125  12.7%    

As   1.37  1.52  10.4%    

B  0  0  0.0%    

Cd  0.039  0.04  2.5%    

Fe  41.2  43  4.3%    

Mg  2000  1420  33.9%    

Hg  0.099  0.11  10.5%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

Se  2.3  2.61  12.6%    

Zn  50.8  51.2  0.8%    

Pb  0.025  0.021  17.4%    

              

   FWB‐001(CC)‐LHL3‐171005  FWB‐001(CC)‐LHL3‐171005‐FD  RPD    

AsIII  0  0  0.0%    

Total Inorg As  0.022  0.023  4.4%    

MeHg  44  86.5  65.1%  out 

As   0.14  0.14  0.0%    

B  0.68  0.81  17.4%    

Cd  0.087  0.05  54.0%  within 2RL 

Fe  511  410  21.9%    

Mg  1540  1280  18.4%    

Hg  0.128  0.078  48.5%  out 

Se  2.57  2.32  10.2%    

Zn  81.7  80.5  1.5%    

Pb  0.109  0.071  42.2%  within 2RL 

              

   FF‐001(CC)‐LHL3‐171005  FF‐001(CC)‐LHL3‐171005‐FD  RPD    

AsIII  0  0  0.0%    

Total Inorg As  0  0  0.0%    

MeHg  220  280  24.0%    

As   0.11  0.11  0.0%    

B  0  0  0.0%    

Cd  0.004  0.004  0.0%    

Fe  28.2  24.5  14.0%    

Mg  922  962  4.2%    

Hg  0.203  0.213  4.8%    

Se  2.7  2.6  3.8%    

Zn  41.9  39.4  6.2%    

Pb  0.017  0.013  26.7%    

              

   PW001‐HQ1C‐171104  PW001‐DUP‐171104  RPD    

Selenium +4  0.12  0  200.0%  within 1RL 

Selenium +6  0.4  0  200.0%  within 1RL 

Selenocyanate  0  0  0.0%    

Unk Selenium species  0  0  0.0%    

ASIII  0.0642  0.0486  27.7%  within 1RL 

AsV  0.491  0.475  3.3%    

Inorganic As  0.555  0.524  5.7%    

As  1.14  1.05  8.2%    

B  304  310  2.0%    
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Analyte  Parent Sample  Duplicate Sample  RPD  Comment 

Cd  0  0  0.0%    

Fe  30.4  20.9  37.0%  out 

Mg  10200  10400  1.9%    

Hg  0  0  0.0%    

Se  0.8  0.8  0.0%    

Zn  2.5  4.8  63.0%  out 

Diss Hg  1.03  1.29  22.4%  out 

Diss MeHg  0  0  0.0%    

sulfate  39.3  39.5  0.5%    

DissOrganic Carbon  2.86  no sample   NA    

 

Field Duplicate Criteria:  a control limit of 20% for waters, 35% for solids for the 
Relative Percent Difference (RPD) if results are >5x the MRL.  If <MRL, a control 
limit of 1RL for water and 2RL for solids between the values was used.  There are no 
data qualification requirements for field duplicate results that exceed the control 
limits. The field duplicates provide information for the data user.   
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APPENDIX A 
DATA QUALIFIER DEFINITIONS 

REASON CODES 
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DATA VALIDATION QUALIFIER CODES 

Based on National Functional Guidelines 
 

The following definitions provide brief explanations of the qualifiers assigned to 
results in the data review process. 
 
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit. 
 
J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 
 
NJ - The analysis indicates the presence of an analyte that has been “tentatively 
identified” and the associated numerical value represents the approximate 
concentration. 
 
UJ - The analyte was not detected above the reported sample quantitation limit. 
However, the reported quantitation limit is approximate and may or may not represent 
the actual limit of quantitation necessary to accurately and precisely measure the 
analyte in the sample. 
 
R - The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria. The presence or 
absence of the analyte cannot be verified. 
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DATA QUALIFIER REASON CODES 

 
Group Code Reason for Qualification 

Sample Handling 1 Improper Sample Handling or Sample Preservation (i.e., headspace, cooler) 
Instrument Performance 24 Instrument Performance (i.e., tune, resolution, retention time window, endrin 

breakdown, lock-mass) 
Instrument Performance 5A Initial Calibration (RF, %RSD, r2) 
Instrument Performance 5B Calibration Verification (CCV, CCAL; RF, %D, %R) 

Use bias flags (H,L)1 where appropriate 
Instrument Performance 5C Initial Calibration Verification (ICV %D, %R) 

Use bias flags (H,L)1 where appropriate 
Blank Contamination 7 Field Blank Contamination (Equipment Rinsate, Trip Blank, etc.) 
Blank Contamination 6 Lab Blank Contamination (i.e., method blank, instrument blank, etc.) 

Use low bias flag (L)1 for negative instrument blanks 
Precision and Accuracy 8 Matrix Spike (MS and/or MSD) Recoveries 

Use bias flags (H,L)1 where appropriate 
Precision and Accuracy 9 Precision (all replicates: LCS/LCSD, MS/MSD, Lab Replicate, Field 

Replicate) 
Precision and Accuracy 10 Laboratory Control Sample Recoveries (a.k.a. Blank Spikes) 

Use bias flags (H,L)1 where appropriate 
Precision and Accuracy 12 Reference Material 

Use bias flags (H,L)1 where appropriate 
Precision and Accuracy 13 Surrogate Spike Recoveries (a.k.a. labeled compounds, recovery standards) 

Use bias flags (H,L)1 where appropriate 
Interferences 16 ICP/ICP-MS Serial Dilution Percent Difference 
Interferences 17 ICP/ICP-MS Interference Check Standard Recovery 

Use bias flags (H,L)1 where appropriate 
Interferences 19 Internal Standard Performance (i.e., area, retention time, recovery) 
Interferences 22 Elevated Detection Limit due to Interference (i.e., chemical and/or matrix) 
Interferences 23 Bias from Matrix Interference (i.e. diphenyl ether, PCB/pesticides) 

Identification and Quantitation 2 Chromatographic pattern in sample does not match pattern of calibration 
standard 

Identification and Quantitation 3 2nd column confirmation (RPD or %D) 

Identification and Quantitation 4 Tentatively Identified Compound (TIC) (associated with NJ only) 
Identification and Quantitation 20 Calibration Range or Linear Range Exceeded 
Identification and Quantitation 25 Compound Identification (i.e., ion ratio, retention time, relative abundance, 

etc.) 
Miscellaneous 11 A more appropriate result is reported (multiple reported analyses i.e., 

dilutions, reextractions, 
etc. Associated with “R” and “DNR” only) 

Miscellaneous 14 Other (See DV report for details) 
Miscellaneous 26 Method QC information not provided 
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APPENDIX B 
DATA VALIDATION CHECKLISTS AND RESULT 

FORMS 
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