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C. QAPP ADDENDUM FOR TISSUE ANALYSES 

C.1 INTRODUCTION 

Appendix C consists of text and table addendums as associated with the sections referenced in 

the QAPP. Appendix C addresses only those issues related to tissue sample analysis, sampling of 

which was performed at various OU locations as outlined in the specific Work Plan. All tissue 

samples are being managed by the U.S. Fish and Wildlife Service, Patuxent Wildlife Research 

Center. Primary analyses will be performed by the Geochemical and Environmental Research 

Group, College of Geosciences, Texas A&M University. The laboratory SOPs relevant to the 

tissue analyses are referenced throughout the Appendix C addendums and are supplied in 

Appendix D. The general procedures established in the QAPP are to be followed, except for 

those analytical protocols specifically referenced in Appendices C and D. 

C.2 PROJECT DATA QUALITY OBJECTIVES 

The overall site data quality objective is to collect a sufficient quality and quantity of data based 

on the OU such that scientifically based decisions can be made in order to:  

 Determine the extent of contamination and migration of the primary compounds of 
concern, Aroclor-1254 and Aroclor-1260, for characterization/removal/risk 
assessment activities by content in various fish, avian, and mammal specimens.  

 Determine extent of PCB weathering at specific OU locations with the examination of 
PCB congener results. 

 Determine the absence or presence of other hazardous substances in addition to the 
contaminants of concern by OC pesticide, and dioxin/furan analyses. 

 Determine the extent of hazardous substance migration off-site by waterway or other 
mode of redistribution by content in various fish, avian, and mammal specimens. 

 Make effective use of modeling tools to predict long-term trends and potential risks 
associated with location-specific PCB redistribution/disposition/accumulation in soil 
and sediment media as well as any inter-related biological tissues. 

 Use as support in litigation against the Potentially Responsible Parties (PRP). 
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Table C-1 
 

Analytical Measurements Quality Control Requirements 
(Table 4-2 Addendum) 

Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality Control 
Check 

 
 
 

Frequency 

 
 

Acceptance 
Criteria 

 
 
 

Corrective Action 

SOP-9810 
(GC-ECD) 

PCB 
Congeners 

Field 
Sampling 

Field Duplicate As supplied RPD < 50% NA 

  Laboratory Matrix Spike and 
Matrix Spike 
Duplicate 

When required Per Table C-2 1. As per SOP-9810, 
Section 3.3 

   Interspersed 
Calibration 

Minimum of 4 
concentrations  

Calibration curve 
R>0.995 

1.  Evaluate 
2.  Recalibrate when 

QC criterion is not 
met 

   Retention Time 
Window 

Each calibration 
standard 

±4 sec for each 
analyte retention 
calibration 
standard 

1.  Evaluate 
2.  Reanalyze all 

samples analyzed 
since the last 
retention time 
check 

   Surrogate Every sample Per Table C-3 As per SOP-9810, 
Section 3.3 

   Method Blank One per 20 or 
fewer samples 

<3 x MDL or 
analytes >10 x 
blank 

1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  Re-extract as 

necessary 

   Ongoing Precision 
and Recovery 
(OPR)/Standard 
Reference Materials 

When required See Table C-2 1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  Re-extract as 

necessary 

   Performance 
Evaluation Sample 

As supplied Per Laboratory 
Data Validation 
Functional 
Guidelines for 
Environmental 
Analyses (99-
0100) 

1.  Evaluate PE score 
report 

2.  Evaluate batch 
3.  Recommend action 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality Control 
Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

Field 
Sampling  

Field Duplicate As supplied RPD <50%  As per SOP-9810, 
Section 3.3.4.2 

SOP-9810 
(GC-ECD) 

PCBs and 
Organo-
chlorine 
Pesticides Laboratory Matrix Spike and 

Matrix Spike 
Duplicate 

When required Per Table C-2 As per SOP-9810, 
Section 3.3.3.3 

   Interspersed 
Calibration 

Four-point 
calibration for all 
analytes  

Calibration R≥0.995 1.  Evaluate 
2.  Recalibrate 

when QC 
criterion is not 
met  

   Degradation Check 
Solution, (DDT and 
Dieldrin) 

Prior to initial 
calibration 

Degradation of the 
labile chlorinated 
compounds in the 
injection port ≤15% 

1. Stop analytical 
run 

2. Clean injection 
port 

   Retention Time 
Window 

Each calibration 
standard 

±4 sec for each 
analyte retention 
calibration standard 

1.  Evaluate 
2.  Reanalyze all 

samples 
analyzed since 
the last retention 
time check 

   Surrogate Every sample Per Table C-3 As per SOP-9810, 
Section 3.4.5.2 

   Method Blank One per each QC 
batch of 20 or 
fewer samples 

<3x MDL, not more 
than 2 target 
compounds with 
concentrations >3x 
MDL or analytes > 
10 x blank 

As per SOP-9810, 
Section 3.3.1 

   Laboratory Blank 
Spike (LBS) and 
Laboratory Blank 
Spike Duplicate 
(LBSD) 

When required 80% of the target 
compounds should 
have between 40% 
and 130% recoveries. 
If the LBSD has been 
included, the 
recoveries from LBS 
and LBSD should 
agree within an RPD 
of ≤30% 

As per SOP-9810, 
Section 3.3 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality Control 
Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

SOP-9810 
(GC-ECD) 
(Cont.) 

PCBs and 
Organo-chlorine 
Pesticides 
 

Laboratory 
(cont.) 

Laboratory 
Duplicate 

When required RPD≤30% 1. Recalculate or 
reanalyze the 
duplicate and the 
original sample 

2. Recalibrate or 
re-extract the 
analytical QC 
batch 

   Performance 
Evaluation Sample/ 
Standard Reference 
Materials 

As supplied Per Laboratory Data 
Validation Functional 
Guidelines for 
Evaluating 
Environmental 
Analyses (99-0100) 

1.  Evaluate PE 
score report 

2.  Evaluate batch 
3.  Recommend 

action  

SOP-9722 
(HRGC-
HRMS) 

Polychlorinated 
dibenzo-p-
dioxins/ 
polychlorinated 
dibenzofurans 
(PCDD/PCDF) 
Compounds 

Field 
Sampling 

Field Duplicate As supplied RPD≤50% 1. Recalculate 
and/or reanalyze 
the duplicate 
and/or original 
sample 

2. Instrument 
maintenance 
and/or 
recalibration 

  Laboratory Matrix Spike and 
Matrix Spike 
Duplicate 

When required Per Table C-2.1 1. Recalculate 
and/or re-
analyze the MS 
and MSD 

2. Instrument 
maintenance 
and/or 
recalibration 

   Initial and 
Continuing 
Calibrations 

As per SOP-9722 
Section 3.3 

As per SOP-9722, 
Section 3.3 

1.  Evaluate 
2.  Recalibrate 

when QC 
criterion is not 
met 

   Identification/ 
Retention Times/ 
Ion Abundance 
Ratios/Signal to 
Noise/Interferences 

As per SOP-9722 
Section 3.2 

As per SOP-9722, 
Section 3.2 
S/N exceeds 10:1 for 
all ions 
Ion abundance ratio 
±15% 
Interference S/N ≤3 

1.  Evaluate 
2.  Rerun as 

necessary 
3.  Criteria must be 

met before 
samples are run 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality Control 
Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

Laboratory 
(Cont.) 

Instrument 
Performance Check 

As per SOP-
9722 
Section 3.1 

As per SOP-9722, 
Section 3.1 

1.  Evaluate 
2.  Retune instrument 
3.  Verify 

SOP-9722 
(HRGC-HRMS) 
(Cont.) 

Polychlorinated 
dibenzo-p-
dioxins/ 
polychlorinated 
dibenzofurans 
(PCDD/PCDF) 
Compounds 

 Laboratory 
Duplicate 

When required RPD ≤30% 1.  Recalculate or 
reanalyze the 
duplicate and/or 
the original 
sample 

2.  Instrument 
maintenance 
and/or 
recalibration 

   Standard Reference 
Material (SRM) 

When required 70%-130% of the 
certified or consensus 
value of the analyte, 
with no more than 1/3 
of the analytes 
exceeding this criteria 

1.  Recalculate or 
reanalyze the 
SRM 

2.  Instrument 
maintenance 
and/or 
recalibration 

   Labeled Compound 
Recovery 

All samples Recoveries within 
40%-135% 

1. Stop analytical 
run 

2. Clean injection 
port 

3. Rerun all affected 
samples 

   Initial Precision and 
Recovery (IPR) 

Prior to any 
analysis by this 
method 

See SOP-9722, 
Table 7 

1. Evaluate 
2. Repeat until 

criteria are met 

   Ongoing Precision 
and Recovery 
(OPR) 

One per 20 or 
fewer samples 

See Table C-2 1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  If criteria are not 

met, reanalyze as 
necessary 

   Method Blank One per 20 or 
fewer samples 

<½ PQL 1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  Re-extract as 

necessary 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality Control 
Check 

 
 
 

Frequency 

 
 

Acceptance 
Criteria 

 
 
 

Corrective Action 

SOP-9722 
(HRGC-HRMS) 
(Cont.) 

Polychlorinated 
dibenzo-p-
dioxins/ 
polychlorinated 
dibenzofurans 
(PCDD/PCDF) 
Compounds 

Laboratory 
(Cont.) 

Laboratory Blank 
Spike (LBS) 

As required 70%-130% recoveries 
of the spiked amount 

1.  Recalculate 
and/or reanalyze 
the LBS 

2.  Instrument 
maintenance 
and/or 
recalibaration and 
re-extraction of 
the analytical 
batch 

   Performance 
Evaluation Sample 

As supplied Per Laboratory Data 
Validation Functional 
Guidelines for 
Evaluating 
Environmental 
Analyses (99-0100) 

1.  Evaluate PE score 
report 

2.  Evaluate batch 
3.  Recommend 

action  
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality 
Control Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

SOP-9733 
(GC/MS-
SIM) 

Polynuclear 
Aromatic 
Hydrocarbons 

Field 
Sampling 

Field Duplicate As supplied RPD ≤50% 3. Recalculate and/or 
reanalyze the 
duplicate and/or 
original sample 

4. Instrument 
maintenance and/or 
recalibration 

  Laboratory Matrix Spike 
and Matrix 
Spike Duplicate 

When required %R = 40-120% 
RPD ≤25% 

3. Recalculate and/or 
re-analyze the MS 
and MSD 

4. Instrument 
maintenance and/or 
recalibration 

   Initial and 
Continuing 
Calibrations 

As per SOP-9733 
Section 3.4 

As per SOP-9733, 
Section 3.4 

1.  Evaluate 
2.  Recalibrate when 

QC criterion is not 
met 

   Identification/ 
Retention 
Times/ Ion 
Abundance 

As per SOP-9733 
Section 3.2 

As per SOP-9733, 
Section 3.2 

1.  Evaluate 
2.  Rerun as necessary 
3.  Criteria must be met 

before samples are 
run 

 Instrument 
Performance 
Check 

As per SOP-9733
Section 3.1 

As per SOP-9733, 
Section 3.1 

1.  Evaluate 
2.  Retune instrument 
3.  Verify 

  

 Laboratory 
Duplicate 

One per 20 or 
fewer samples 

RPD ≤ 25% 1.  Recalculate or 
reanalyze the 
duplicate and/or the 
original sample 

2.  Instrument 
maintenance and/or 
recalibration 

   Internal 
Standard 
Solution 

All samples See SOP-9733, 
Section 5.2 

1. Evaluate 
2. Re-extract as 

necessary 
   Standard Check 

Solution 
Every Analytical 
Batch 

Average %D ≤25% 
of known for all 
compounds >LCL, 
and no single %D 
>35% 

1.  Recalculate or 
reanalyze the 
Standard Check 

2.  Instrument 
maintenance and/or 
recalibration 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality 
Control Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

SOP-9733 
(GC/MS-
SIM) 
(cont.) 

Polynuclear 
Aromatic 
Hydrocarbons 
(cont.) 

Laboratory 
(cont.) 

Standard 
Reference 
Material (SRM) 

When required See SOP-9733 
Section 3.5.5 

1.  Recalculate or 
reanalyze the SRM 

2.  Instrument 
maintenance and/or 
recalibration 

   Surrogate (d12-
perylene) 

All samples %R = 40-120% 1.  Evaluate batch 
(Narrate) 

2.  If criteria are not 
met, reanalyze as 
necessary 

   Method Blank One per 20 or 
fewer samples 

<½ PQL 1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  Re-extract as 

necessary 

   Laboratory 
Blank 
Spike/Spike 
Duplicate 

One per 20 or 
fewer samples 

%R = 40-120% 
RPD ≤25% 

1. Recalculate and/or 
reanalyze BS/BSD 
and samples. 

2. Instrument 
maintenance or 
recalibration. 

SOP-0008 
(GC-FID) 

Aliphatic 
Hydrocarbons 

Field 
Sampling 

Field Duplicate As supplied RPD ≤50% 1. Recalculate and/or 
reanalyze the 
duplicate and/or 
original sample 

2. Instrument 
maintenance and/or 
recalibration 

  Laboratory Matrix Spike 
and Matrix 
Spike Duplicate 

When required %R = 40-120% 
RPD ≤25% 

5. Recalculate and/or 
re-analyze the MS 
and MSD 

6. Instrument 
maintenance and/or 
recalibration 

   Initial and 
Continuing 
Calibrations 

As per SOP-0008 
Section 3.2.2 

As per SOP-0008, 
Section 3.2.2 

1.  Evaluate 
2.  Recalibrate when 

QC criterion is not 
met 

   Internal 
Standard 
Solution 

As per SOP-0008
Section 5.4 

As per SOP-0008, 
Section 5.4 

1.  Evaluate 
2.  Re-extract as 

necessary 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality 
Control Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

SOP-0008 
(GC-FID) 
(cont.) 

Aliphatic 
Hydrocarbons 
(cont.) 

Laboratory 
(cont.) 

Laboratory 
Duplicate 

One per 20 or 
fewer samples 

RPD ≤25% 1.  Recalculate or 
reanalyze the 
duplicate and/or the 
original sample 

2.  Instrument 
maintenance and/or 
recalibration 

   Standard 
Reference 
Material (SRM) 

When required See SOP-0008 
Section 3.0 

1.  Recalculate or 
reanalyze the SRM 

2.  Instrument 
maintenance and/or 
recalibration 

   Standard Check 
Solution 

Every Analytical 
Batch 

Average %D ≤25% 
of known for all 
compounds > LCL, 
and no single %D 
>35% 

1.  Recalculate or 
reanalyze the 
Standard Check 

2.  Instrument 
maintenance and/or 
recalibration 

   Surrogate 
(deuterated n-
C12, C20, C24, & 
C30) 

All samples %R = 40-120% 1.  Evaluate batch 
(Narrate) 

2.  If criteria are not 
met, reanalyze as 
necessary 

   Method Blank One per 20 or 
fewer samples 

<½ PQL 1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  Re-extract as 

necessary 

   Laboratory 
Blank 
Spike/Spike 
Duplicate 

One per 20 or 
fewer samples 

%R = 40-120% 
RPD ≤ 25% 

1. Recalculate and/or 
reanalyze BS/BSD 
and samples 

2. Instrument 
maintenance or 
recalibration 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality 
Control Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

SOP-0101 
HPLC 

Plant 
Pigments 

Field 
Sampling 

Field Duplicate As supplied RPD <50% NA 

  Laboratory Lab Duplicate When required RPD ≤25% 1. As per SOP-0101, 
Section 3.3.2 

   Initial 
Calibration 

Minimum of 2 
concentrations  

Calibration curve 
R>0.995 

1.  Evaluate 
2.  Recalibrate when 

QC criterion is not 
met 

   Calibration 
Check Standard 

Every Analytical 
Batch 

Average %D for all 
analytes within ±25% 

1. Evaluate 
2. Recalibrate when 

QC criterion is not 
met 

   Retention Time 
Window 

Each calibration 
standard 

±0.2 minutes for each 
analyte retention 
calibration standard 

1.  Evaluate 
2.  Reanalyze all 

samples analyzed 
since the last 
retention time check 

   Method Blank One per 20 or 
fewer samples 

<3 x MDL or 
analytes >10 x blank 

1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  Re-extract as 

necessary 

SOP-9728 
(HRGC-
HRMS) 

PCB 
Congeners 

Field 
Sampling 

Field Duplicate As supplied RPD ≤50% 1. Recalculate and/or 
reanalyze the 
duplicate and/or 
original sample 

2. Instrument 
maintenance and/or 
recalibration 

  Laboratory Matrix Spike 
and Matrix 
Spike Duplicate 

When required %R = 70-130%  
RPD ≤20% 

1. Recalculate and/or 
re-analyze the MS 
and MSD 

2. Instrument 
maintenance and/or 
recalibration 

   Initial and 
Continuing 
Calibrations 

As per SOP-9728 
Section 3.3 

As per SOP-9728, 
Section 3.3 

1.  Evaluate 
2.  Recalibrate when 

QC criterion is not 
met 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality 
Control Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

SOP-9728 
(HRGC-
HRMS) 
(cont.) 

PCB 
Congeners 
(cont.) 

Laboratory 
(cont.) 

Identification/ 
Retention 
Times/ Ion 
Abundance 
Ratios/Signal to 
Noise/ 
Interferences 

As per SOP-9728 
Section 3.2 

As per SOP-9728, 
Section 3.2 

1.  Evaluate 
2.  Rerun as necessary 
3.  Criteria must be met 

before samples are 
run 

   Instrument 
Performance 
Check 

As per SOP-9728
Section 5.1 

As per SOP-9728, 
Section 5.1 

1.  Evaluate 
2.  Retune instrument 
3.  Verify 

   Laboratory 
Duplicate 

When required RPD≤30% 1.  Recalculate or 
reanalyze the 
duplicate and/or the 
original sample 

2.  Instrument 
maintenance and/or 
recalibration 

   Standard 
Reference 
Material (SRM) 

When required See SOP-9728 1.  Recalculate or 
reanalyze the SRM 

2.  Instrument 
maintenance and/or 
recalibration 

   Labeled 
Compound 
Recovery 

All samples Recoveries within 
40%-135% 

1. Stop analytical run 
2. Clean injection port 
3. Rerun all affected 

samples 

   Method Blank One per 20 or 
fewer samples 

<½ PQL 1.  Rerun 
2.  Evaluate batch 

(Narrate) 
3.  Re-extract as 

necessary 

   Laboratory 
Blank Spike 
(LBS) 

As required 70%-130% 
recoveries of the 
spiked amount 

1.  Recalculate and/or 
reanalyze the LBS 

2.  Instrument 
maintenance and/or 
recalibration and re-
extraction of the 
analytical batch 
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Analysis 
Method 

(SOP 
Reference) 

 
 
 

Parameter 

 
 

Field/Lab 
Req. 

 
 

Quality 
Control Check 

 
 
 

Frequency 

 
 

Acceptance Criteria 

 
 
 

Corrective Action 

SOP-9728 
(HRGC-
HRMS) 
(cont.) 

PCB 
Congeners 
(cont.) 

Laboratory 
(cont.) 

Performance 
Evaluation 
Sample 

As supplied Per Laboratory Data 
Validation Functional 
Guidelines for 
Evaluating 
Environmental 
Analyses (99-0100) 

1.  Evaluate PE score 
report 

2.  Evaluate batch 
3.  Recommend action  



 Contract No.: DACW33-00-D-000694-D-0009 
 DCN: GE-022803-ABLZ  
 Appendix C 
 Date: 05/03 

Page 13 of 30 

MK01|O:\20125257.103\FINQAPP\QAPP_FIN_APC.DOC  5/28/2003 

Table C-2 
 

Spike Accuracy and Precision Limits 

(Table 4-3 Addendum) 

  Tissue (MS/MSD) 

Fraction Spike Compound % Recovery RPD 

Chlorinated Pesticides 1,2,4,5-tetrachlorobenzene 40-130 30 

 1,2,3,4-tetrachlorobenzene 40-130 30 

 pentachlorobenzene 40-130 30 

 hexachlorobenzene 40-130 30 

 pentachloroanisole 40-130 30 

 alpha-HCH 40-130 30 

 beta-HCH 40-130 30 

 delta-HCH 40-130 30 

 gamma-HCH (lindane) 40-130 30 

 heptachlor 40-130 30 

 heptachlor epoxide 40-130 30 

 alpha-chlordane 40-130 30 

 gamma-chlordane 40-130 30 

 oxychlordane 40-130 30 

 cis-nonachlor 40-130 30 

 trans-nonachlor 40-130 30 

 2,4’-DDE 40-130 30 

 4,4’-DDE 40-130 30 

 2,4’-DDD 40-130 30 

 4,4’-DDD 40-130 30 

2,4’-DDT 40-130 30  

4,4’-DDT 40-130 30 

 aldrin 40-130 30 

 dieldrin 40-130 30 

 endosulfan II 40-130 30 

 endrin 40-130 30 

 mirex 40-130 30 

PCB Congeners PCB-8*/5 40-130 30 

 PCB-18*/17 40-130 30 

 PCB-28* 40-130 30 

 PCB-29* 40-130 30 

 PCB-44* 40-130 30 

 PCB-52* 40-130 30 
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  Tissue (MS/MSD) 

Fraction Spike Compound % Recovery RPD 

PCB-66* 40-130 30 PCB Congeners 
(continued) 

PCB-87*/115 40-130 30 

 PCB-101*/90 40-130 30 

 PCB-105* 40-130 30 

 PCB-110*/77 40-130 30 

 PCB-118* 40-130 30 

 PCB-128* 40-130 30 

 PCB-138*/160 40-130 30 

 PCB-153*/132 40-130 30 

 PCB-170*/190 40-130 30 

 PCB-180* 40-130 30 

 PCB-187* 40-130 30 

 PCB-195*/208 40-130 30 

 PCB-201*/157/173 40-130 30 

 PCB-206* 40-130 30 

 PCB-209* 40-130 30 

*Target analytes included in the calibration mixtures. Indicates co-eluting congeners on a DB-5 column. 
The order of co-eluting congeners is given according to their relative contribution in common Aroclor 
mixtures. 
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Table C-2.1 
 

Spike Accuracy and Precision Limits—PCDDs/PCDFs  
(Table 4-3 Addendum - Continued) 

  Tissue (MS/MSD) Tissue (OPR) 

Fraction Spike Compound %Recovery RPD Concentration 
pg/µL 

PCDDs/PCDFs 2,3,7,8-TCDD 40-130 30 6.7-15.8 

 1,2,3,7,8-PeCDD 40-130 30 35-71 

 1,2,3,4,7,8-HxCDD 40-130 30 35-82 

 1,2,3,6,7,8-HxCDD 40-130 30 38-67 

 1,2,3,7,.8,9-HxCDD 40-130 30 32-81 

 1,2,3,4,6,7,8-HpCDD 40-130 30 35-70 

 OCDD 40-130 30 78-144 

 2,3,7,8-TCDF 40-130 30 75-158 

 1,2,3,7,8-PeCDF 40-130 30 40-67 

 2,3,4,7,8-HxCDF 40-130 30 34-80 

 1,2,3,4,7,8-HxCDF 40-130 30 36-67 

 1,2,3,6,7,8-HxCDF 40-130 30 42-65 

 2,3,4,6,7,8-HxCDF 40-130 30 35-78 

 1,2,3,7,8,9-HxCDF 40-130 30 39-65 

 1,2,3,4,6,7,8-HpCDF 40-130 30 41-61 

 1,2,3,4,7,8,9-HpCDF 40-130 30 39-69 

 OCDF 40-130 30 63-170 
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Table C-3 
 

Surrogate Spike and Labeled Compound Spike Solution Recovery Limits 
(Table 4-4 Addendum) 

 
Fraction 

 
Surrogate Compound 

Tissue 
% Recovery 

PCB Congeners & Pesticides PCB-103 40-120 

 DBOFB 40-120 

Dioxin/Furan 13C12-2,3,7,8-TCDD 25-164 

 13C12-2,3,7,8-TCDF 24-169 

 13C12-1,2,3,7,8-PeCDD 25-181 

 13C12-1,2,3,7,8-PeCDF 24-185 

 13C12-2,3,4,7,8-PeCDF 21-178 

 13C12-1,2,3,4,7,8-HxCDD 32-141 

 13C12-1,2,3,6,7,8-HxCDD 28-130 

 13C12-1,2,3,4,7,8-HxCDF 26-152 

 13C12-1,2,3,6,7,8-HxCDF 26-123 

 13C12-1,2,3,7,8,9-HxCDF 29-147 

 13C12-2,3,4,6,7,8-HxCDF 28-136 

 13C12-1,2,3,4,6,7,8-HpCDD 23-140 

 13C12-1,2,3,4,6,7,8-HpCDF 28-143 

 13C12-1,2,3,4,7,8,9-HpCDF 26-138 

 13C12-OCDD 17-157 
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Table C-4 
 

Valid Value List for Analysis Method 
(Table 5-4 Addendum) 

Analytical Code Description Matrix 

EPA1668TI PCB Congeners (GC-ECD) Tissue 

SW8081TI Organochlorine Pesticides (GC-ECD) Tissue 

SW8082TI PCBs (GC-ECD) Tissue 

SW8290TI PCDD/PCDF - High Res (HRGC-
HRMS) 

Tissue 
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Table C-5 
 

Required Containers, Preservation Techniques,  
and Holding Times for Tissue Samples 

(Table 6-1 Addendum) 

Parameter 

Analytical 
Reference 

(SOP 
Reference) Sample Container Sample Volume Preservation 

Maximum 
Holding 

Time 

PCB Congeners SOP-9810 -20 °C 2 yearsb, c 

Organochlorine Pesticides/PCBs SOP-9810 

Aluminum foil, metal, 
glass 

  

Dioxins/Furans (PCDDs/PCDFs) SOP-9722  

Approximately 200 g 
of samplea for all 
analyses 

  

Polynuclear Aromatic Hydrocarbons SOP-9733     

Aliphatic Hydrocarbons SOP-0008     

Pigments SOP-0101 Amber glass Teflon-
lined cap 

1 Liter -20ºC 2 years 

PCB Congeners (HRMS) SOP-9728 Amber glass Teflon-
lined cap 

1 Liter -20ºC 2 years c 

a Matrices consist of whole fish, fish filets, amphibians (frogs), turtles, water fowl, small mammals, and/or 
earthworms. 

b Archives of Environmental Contamination and Toxicology. 1990. 19:748-781 (fish tissue analyzed over 
approximately a 2-year period with no changes in concentrations). 

c Matrices consist of soils and/or sediments.
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Table C-6 
 

Appendix IX Pesticide Compound Reporting Limits (SOP-9810) 
(Table 7-6 Addendum) 

 
 

Analytical Parameter 

 
 

CAS Number 

Tissue 
Reporting Limit 

(ppb)** 

1,2,3,4-tetrachlorobenzene* 95-94-3 10 

1,2,4,5-tetrachlorobenzene* 634-66-2 10 

2,4’-DDE* 3424-82-6 10 

2,4’-DDD* 53-19-0 10 

2,4’-DDT* 789-02-6 10 

4,4’-DDD* 72-54-8 10 

4,4’-DDE* 72-55-9 10 

4,4’-DDT* 50-29-3 10 

Aldrin* 309-00-2 10 

alpha-BHC* 319-84-6 10 

alpha-chlordane* 56534-02-2 10 

beta-BHC* 319-85-7 10 

Chlorpyrifos* 2921-88-2 10 

cis-nonachlor* 129303-29-3 10 

delta-BHC 319-86-8 10 

Dieldrin* 60-57-1 10 

Endosulfan I 959-98-8 10 

Endosulfan II* 33213-65-9 10 

Endrin 72-20-8 10 

gamma-BHC* (Lindane) 58-89-9 10 

gamma-chlordane* 5566-34-7 10 

Heptachlor 76-44-8 10 

Heptachlor epoxide* 1024-57-3 10 

Hexachlorobenzene* 118-74-1 10 

Mirex* 2385-85-5 10 

Oxychlordane* 27304-13-8 10 

Pentachloroanisole* 1825-21-4 10 

Pentachlorobenzene* 608-93-5 10 

trans-nonachlor  39765-80-5 10 

Toxaphene 8001-35-2 10 

*Target analytes included in the calibration mixtures. 

** Tissue reporting limits are based on a 10-gram initial sample weight. 
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Table C-7 
 

PCB Compound Reporting Limits (SOP-9810) 
(Table 7-7 Addendum) 

 
 

Analytical Parameter 

 
 

CAS Number 

Tissue 
Reporting Limit 

(ppb)* 

PCB - Aroclor 1242 53469-21-9 50 

PCB - Aroclor 1248 12672-29-6 50 

PCB - Aroclor 1254 11097-69-1 50 

PCB – Aroclor 1260 11096-82-5 50 

Total PCBs 1336-36-3 50 

 

* Tissue reporting limits are based on a 10-gram initial sample weight. 
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Table C-8 
 

PCB Congener/Homologue Reporting Limits (SOP-9304) 
(Table 7-8 Addendum) 

 
CAS Number 

Tissue 
Reporting Limits (ppb)** 

PCB-1 0.01 

PCB-7/9 0.01 

PCB-8*/5 0.01 

PCB-15 0.01 

PCB-16/32 0.01 

PCB-18*/17 0.01 

PCB-22/51 0.01 

PCB-24/27 0.01 

PCB-25 0.01 

PCB-26 0.01 

PCB-28* 0.01 

PCB-29* 0.01 

PCB-30 0.01 

PCB-31 0.01 

PCB-33/20 0.01 

PCB-39 0.01 

PCB-40 0.01 

PCB-41/64 0.01 

PCB-42/59/37 0.01 

PCB-44* 0.01 

PCB-45 0.01 

PCB-46 0.01 

PCB-47/75 0.01 

PCB-48 0.01 

PCB-49 0.01 

PCB-52* 0.01 

PCB-53 0.01 
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CAS Number 

Tissue 
Reporting Limits (ppb)** 

PCB-60/56 0.01 

PCB-63 0.01 

PCB-66* 0.01 

PCB-67 0.01 

PCB-69 0.01 

PCB-70 0.01 

PCB-72 0.01 

PCB-74/61 0.01 

PCB-77* 0.01 

PCB-81* 0.01 

PCB-82 0.01 

PCB-83 0.01 

PCB-84 0.01 

PCB-85 0.01 

PCB-87*/115 0.01 

PCB-91/55 0.01 

PCB-92 0.01 

PCB-95/80 0.01 

PCB-97 0.01 

PCB-99 0.01 

PCB-101*/90 0.01 

PCB-105* 0.01 

PCB-107 0.01 

PCB-110*/77 0.01 

PCB-114 0.01 

PCB-118* 0.01 

PCB-119 0.01 

PCB-126* 0.01 

PCB-128* 0.01 
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CAS Number 

Tissue 
Reporting Limits (ppb)** 

PCB-129 0.01 

PCB-130 0.01 

PCB-135 0.01 

PCB-136 0.01 

PCB-138*/160 0.01 

PCB-141/179 0.01 

PCB-146 0.01 

PCB-149/123 0.01 

PCB-151 0.01 

PCB-153*/132 0.01 

PCB-156 0.01 

PCB-158 0.01 

PCB-166 0.01 

PCB-167 0.01 

PCB-169* 0.01 

PCB-170*/190 0.01 

PCB-171/202 0.01 

PCB-172 0.01 

PCB-174 0.01 

PCB-175 0.01 

PCB-176/137 0.01 

PCB-177 0.01 

PCB-178 0.01 

PCB-180* 0.01 

PCB-183 0.01 

PCB-185 0.01 

PCB-187* 0.01 

PCB-189 0.01 

PCB-191 0.01 
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CAS Number 

Tissue 
Reporting Limits (ppb)** 

PCB-193 0.01 

PCB-194 0.01 

PCB-195*/208 0.01 

PCB-197 0.01 

PCB-199 0.01 

PCB-200 0.01 

PCB-201*/157/173 0.01 

PCB-203/196 0.01 

PCB-205 0.01 

PCB-206* 0.01 

PCB-207 0.01 

PCB-209 0.01 

Total monochlorobiphenyl 1.0 

Total dichlorobiphenyl 1.0 

Total trichlorobiphenyl 1.0 

Total pentachlorobiphenyl 1.0 

Total hexachlorobiphenyl 1.0 

Total heptachlorobiphenyl 1.0 

Total octachlorobiphenyl 1.0 

Total nonachlorobiphenyl 1.0 

* Target analytes included in the calibration mixtures. Indicates co- 
 eluting congeners on a DB-5 column. The order of co-eluting congeners 

is given according to their relative contribution in common Aroclor mixtures. 
**Tissue reporting limits are based on a 10-gram initial sample weight. 
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Table C-9 
 

PCDD/PCDF Compound Reporting Limits (SOP-9722) 
(Table 7-11 Addendum) 

 
 

Analytical Parameter 

 
 

CAS Number 

Tissue 
Reporting Limit 

(ppt)* 

2,3,7,8-TCDD 1746-01-6 1 
1,2,3,7,8-PeCDD 40321-76-4 5 
1,2,3,6,7,8-HxCDD 57653-85-7 5 
1,2,3,4,7,8-HxCDD 39227-28-6 5 
1,2,3,7,8,9-HxCDD 19408-74-3 5 
1,2,3,4,6,7,8-HpCDD 35822-46-9 5 
1,2,3,4,6,7,8,9-OCDD 3268-87-9 10 
2,3,7,8-TCDF 51207-31-9 1 
1,2,3,7,8-PeCDF 57117-41-6 5 
2,3,4,7,8-PeCDF 57117-31-4 5 
1,2,3,6,7,8-HxCDF 57117-44-9 5 
1,2,3,7,8,9-HxCDF 72918-21-9 5 
1,2,3,4,7,8-HxCDF 70648-26-9 5 
2,3,4,6,7,8-HxCDF 60851-34-5 5 
1,2,3,4,6,7,8-HpCDF 67562-39-4 5 
1,2,3,4,7,8,9-HpCDF 55673-89-7 5 
1,2,3,4,6,7,8,9-OCDF 39001-02-0 10 

 
*Tissue reporting limits are based on a 10-gram initial sample weight. 
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Table C-10 
 

Aliphatic Hydrocarbon Reporting Limits 
(SOP-0008) 

Analytical Parameter CAS Number Tissue Reporting Limit (µg/kg)

N-Pentadecane 629-62-9 10 

N-Decane 124-18-5 10 

N-Triacontane 638-68-6 10 

N-Tetracosane 646-31-1 10 

N-Heneicosane 629-94-7 10 

N-Heptadecane 629-78-7 10 

N-Hexadecane 544-76-3 10 

N-Pentacosane 629-99-2 10 

N-Tricosane 638-67-5 10 

N-Hentriacontane 630-04-6 10 

N-Heptacosane 593-49-7 10 

N-Nonadecane 629-92-5 10 

N-Tridecane 629-50-5 10 

Pristane 1921-70-6 10 

Phytane 638-36-8 10 

N-Nonacosane 630-03-5 10 

N-Dotriacontane 544-85-4 10 

N-Tritriacontane 630-05-7 10 

N-Tetratriacontane 14167-59-0 10 

N-Tetradecane 629-59-4 10 

N-Dodecane 112-40-3 10 

N-Eicosane 112-95-8 10 

N-Undecane 1120-21-4 10 

N-Octadecane 593-45-3 10 

N-Docosane 629-97-0 10 

N-Hexacosane 630-01-3 10 

N-Octacosane 630-02-4 10 
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Table C-11 
 

Polynuclear Aromatic Hydrocarbon Reporting Limits 
(SOP-9733) 

Analytical Parameter CAS Number Tissue Reporting Limit (µg/kg)

1,6,7-Trimethylnaphthalene 2245-38-7 5 

1-Methylnaphthalene 90-12-0 5 

1-Methylphenanthrene 832-69-9 5 

2,6 Dimethylnaphthalene 581-42-0 5 

2-Methylnaphthalene 91-57-6 5 

Acenaphthene 83-32-9 5 

Acenaphthylene 208-96-8 5 

Anthracene 120-12-7 5 

Benzo(a)anthracene 56-55-3 5 

Benzo(a)pyrene 50-32-8 5 

Benzo(b)fluoranthene 205-99-2 5 

Benzo(e)pyrene 192-97-2 5 

Benzo(g,h,i)perylene 191-24-2 5 

Benzo(k)fluoranthene 207-08-9 5 

Biphenyl 92-52-4 5 

C1-Chrysenes NA 5 

C1-Dibenzothiophenes NA 5 

C1-Fluoranthenes & Pyrenes NA 5 

C1-Fluorenes NA 5 

C1-Naphthalenes NA 5 

C1-Phenanthrenes & Anthracenes NA 5 

C2-Chrysenes NA 5 

C2-Dibenzothiophenes NA 5 

C2-Fluorenes NA 5 

C2-Naphthalenes NA 5 

C2-Phenanthrenes & Anthracenes NA 5 

C3-Chrysenes NA 5 

C3-Dibenzothiophenes NA 5 
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Polynuclear Aromatic Hydrocarbon Reporting Limits 

(SOP-9733) 
(Continued) 
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Analytical Parameter CAS Number Tissue Reporting Limit (µg/kg)

C3-Fluorenes NA 5 

C3-Naphthalenes NA 5 

C3-Phenanthrenes & Anthracenes NA 5 

C4-Chrysenes NA 5 

C4-Naphthalenes NA 5 

C4-Phenanthrenes & Anthracenes NA 5 

Chrysene 218-01-9 5 

Dibenz(a,h)anthracene 53-70-3 5 

Dibenzothiophene 132-65-0 5 

Fluoranthene 206-44-0 5 

Fluorene 86-73-7 5 

Indeno(1,2,3-c,d)pyrene 193-39-5 5 

Naphthalene 91-20-3 5 

Perylene 198-55-0 5 

Phenanthrene 85-01-8 5 

Pyrene 129-00-0 5 
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Table C-12 
 

PCB Congener Reporting Limits (HRMS) 
(SOP-9728) 

Analytical Parameter 
Soil/Sediment Reporting Limit 

(µg/kg) 

PCB-77 1 

PCB-81 1 

PCB-105 1 

PCB-114 1 

PCB-118 1 

PCB-123 1 

PCB-126 1 

PCB-156 1 

PCB-157 1 

PCB-166 1 

PCB-167 1 

PCB-169 1 

PCB-170 1 

PCB-189 1 
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Table C-13 
 

Plant Pigment Reporting Limits 
(SOP-0101) 

Analytical Parameter Tissue Reporting Limit (µg/kg) 

Chlorophyll A 0.05 

Chlorophillide A 0.05 

Chlorophyll C3 0.05 

Chlorophyll C2 0.05 

Peridinin 0.05 

19-Butanoylfucoxanthin 0.05 

Fucoxanthin 0.05 

19-Hexanoylfucoxanthin 0.05 

Neoxanthin 0.05 

Pheophorbide A 0.05 

Violaxanthin 0.05 

Prasinoxanthin 0.05 

Diadinoxanthin 0.05 

Alloxanthin 0.05 

Antheraxanthin 0.05 

Diatoxanthin 0.05 

Lutein 0.05 

Zeaxanthin 0.05 

Chlorophyll B 0.05 

Chlorophyll A Epimer 0.05 

Chlorophyll A (Prime) 0.05 

Pheophytin B 0.05 

Pheophytin A 0.05 

Beta-Carotene 0.05 
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STANDARD OPERATING PROCEDURES—TISSUE ANALYSIS 
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SOP-9214 Confirmation of Analytes by Full Scan Gas Chromatography/Mass 
Spectrometry 

SOP-9415 Determination of Percent Dry Weight for Biological Tissues 

SOP-9701 Procedure for the Preparation or Modification of Standard Operating 
Procedures 

SOP-9702 Personnel Selection and Training Requirements 

SOP-9703 Procedure for the Preparation or Modification of Quality Assurance 
Manuals, Safety Manuals, and Quality Assurance Project Plans 

SOP-9705 Procedure for Initial Preparation of Samples 

SOP-9706 Procedure for Receiving Samples 

SOP-9707 Procedure for Storage of Samples 

SOP-9708 Procedure for Sample Tracking 

SOP-9709 Procedure for Archival and Final Disposition of Samples 

SOP-9711 Preparation of Fish Composites 

SOP-9713 Procedure for Documentation, Quality Control, Verification, and 
Preparation of Analytical Standards for the Analysis of Chlorinated 
Pesticides and PCBs 

SOP-9714 Procedure for Documentation, Quality Control, Verification, and 
Preparation of Analytical Standards for the Analysis of Tetra- through 
Octa-Chlorinated Dibenzo-p-Dioxins (PCDDs) and Dibenzofurans 
(PCDFs) by Isotope Dilution High Resolution Gas Chromatography/High 
Resolution Mass Spectrometry (HRGC/HRMS) 

SOP-9719 Procedures for the Extraction of Tissues and Purification of Extracts for 
Analysis of Polychlorinated Dibenzo-p-Dioxins (PCDD) and 
Polychlorinated Dibenzofurans (PCDF) 

SOP-9720 Silica/Alumina Column Chromatography for the Purification of Extracts 
from Tissue, Sediments, and Soil Samples Prior to the Analysis of 
Aliphatics and Polynuclear Aromatic Hydrocarbons, Polychlorinated 
Biphenyls, and Organochlorine Pesticides 
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SOP-9722 Quantitative Determination of Tetra- through Octa-Polychlorinated 
Dibenzo-p-Dioxins (PCDDs) and Dibenzofurans (PCDFs) by Isotope 
Dilution High Resolution Gas Chromatography/High Resolution Mass 
Spectrometry (HRGC/HRMS) 

SOP-9724 Purification of Extracts by Gel Permeation Chromatography Prior to the 
Analysis of Polynuclear Aromatic Hydrocarbons (PAH) and 
Organochlorine Pesticides (OC)/Polychlorinated Biphenyls (PCB) 
Analysis 

SOP-9727 Determination of Percent Lipid in Biological Tissue 

SOP-9807 Extraction of Biological Tissues for the Analysis of Polynuclear Aromatic 
Hydrocarbons, Polychlorinated Biphenyls, and Organochlorine Pesticides 

SOP-9808 Separation of Polychlorinated Biphenyls from Organochlorine Pesticides 
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SOP-9810 Quantitative Determination of Chlorinated Hydrocarbons by Gas 
Chromatography/Electron Capture Detection 

SOP-9811 Charcoal:Silica Gel Column Chromatography for the Separation of Planar 
Polychlorinated Biphenyls in Sample Extracts Prior to Gas 
Chromatography-Electron Capture Detector Analysis 

SOP-9728 Quantitative Determination of Planar Polychlorinated Biphenyls (PL-
PCBs) by Isotope Dilution High Resolution Gas Chromatography/High 
Resolution Mass Spectrometry 

SOP-9733 Quantitative Determination of Polynuclear Aromatic Hydrocarbons by Gas 
Chromatography/Mass Spectrometry Using the Selected Ion Monitoring Mode  

SOP-9804 Extracting Sediment Samples Using Accelerated Solvent Extractor for Surface 
Prospecting Aliphatic and Aromatic Hydrocarbon Analyses  

SOP-9901 Confirmation of Analytes Using Gas Chromatography/Mass Spectrometry with 
the Selected Ion Monitoring Technique 

SOP-0008 Quantitative Determination of N-Alkanes, Pristane, Phytane, Total Resolved and 
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SOP-0101 Extraction and Analysis of Plant Pigment Samples using High Performance 
Liquid Chromatography (HPLC) 
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