
 

 
 TAMS/Cadmus/Gradient 

 Table A-1 

 Phase 2 Target and Non-Target PCB Congeners Used in Analyses 

 
 
Congener Number 

 
Homologue Group 

 
Congener Name 

 
Targeta 

 
 

BZ #1 

BZ #2 

BZ #3 

BZ #4 

BZ #5 

 
 

Mono 

Mono 

Mono 

Di 

Di 

 
 

2-Chlorobiphenyl 

3-Chlorobiphenyl 

4-Chlorobiphenyl 

2,2'-Dichlorobiphenyl 

2,3-Dichlorobiphenyl 

 
 

Yes 

Yes 

Yes 

Yes 

Yes 
 
BZ #6 

BZ #7 

BZ #8 

BZ #9 

BZ #10 

 
Di 

Di 

Di 

Di 

Di 

 
2,3'-Dichlorobiphenyl 

2,4-Dichlorobiphenyl 

2,4'-Dichlorobiphenyl 

2,5-Dichlorobiphenyl 

2,6-Dichlorobiphenyl 

 
Yes 

Yes 

Yes 

Yes 

Yes 
 
BZ #12 

BZ #15 

BZ #16 

BZ #17 

BZ #18 

 
Di 

Di 

Tri 

Tri 

Tri 

 
3,4-Dichlorobiphenyl 

4,4'-Dichlorobiphenyl 

2,2',3-Trichlorobiphenyl 

2,2',4-Trichlorobiphenyl 

2,2',5-Trichlorobiphenyl 

 
Yes 

Yes 

Yes 

No 

Yes 
 
BZ #19 

BZ #20 

BZ #22 

BZ #23 

BZ #24 

 
Tri 

Tri 

Tri 

Tri 

Tri 

 
2,2',6-Trichlorobiphenyl 

2,3,3'-Trichlorobiphenyl 

2,3,4'-Trichlorobiphenyl 

2,3,5-Trichlorobiphenyl 

2,3,6-Trichlorobiphenyl 

 
Yes 

No 

Yes 

No 

No 
 
BZ #25 

BZ #26 

BZ #27 

BZ #28 

BZ #29 

 
Tri 

Tri 

Tri 

Tri 

Tri 

 
2,3',4-Trichlorobiphenyl 

2,3',5-Trichlorobiphenyl 

2,3',6-Trichlorobiphenyl 

2,4,4'-Trichlorobiphenyl 

2,4,5-Trichlorobiphenyl 

 
Yes 

Yes 

Yes 

Yes 

Yes 
 
BZ #31 

BZ #32 

BZ #33 

BZ #34 

BZ #37 

 
Tri 

Tri 

Tri 

Tri 

Tri 

 
2,4',5-Trichlorobiphenyl 

2,4',6-Trichlorobiphenyl 

2',3,4-Trichlorobiphenyl 

2',3,5-Trichlorobiphenyl 

3,4,4'-Trichlorobiphenyl 

 
Yes 

No 

No 

No 

Yes 
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BZ #40 

BZ #41 

BZ #42 

BZ #44 

BZ #45 

Tetra 

Tetra 

Tetra 

Tetra 

Tetra 

2,2',3,3'-Tetrachlorobiphenyl 

2,2',3,4-Tetrachlorobiphenyl 

2,2',3,4'-Tetrachlorobiphenyl 

2,2',3,5'-Tetrachlorobiphenyl 

2,2',3,6-Tetrachlorobiphenyl 

Yes 

Yes 

No 

Yes 

No 
 
BZ #47 

BZ #48 

BZ #49 

BZ #51 

BZ #52 

 
Tetra 

Tetra 

Tetra 

Tetra 

Tetra 

 
2,2',4,4'-Tetrachlorobiphenyl 

2,2',4,5-Tetrachlorobiphenyl 

2,2',4,5'-Tetrachlorobiphenyl 

2,2',4,6'-Tetrachlorobiphenyl 

2,2',5,5'-Tetrachlorobiphenyl 

 
Yes 

No 

Yes 

No 

Yes 
 
BZ #53 

BZ #56 

BZ #58 

BZ #60 

BZ #63 

 
Tetra 

Tetra 

Tetra 

Tetra 

Tetra 

 
2,2',5,6'-Tetrachlorobiphenyl 

2,3,3',4'-Tetrachlorobiphenyl 

2,3,3',5'-Tetrachlorobiphenyl 

2,3,4,4'-Tetrachlorobiphenyl 

2,3,4',5-Tetrachlorobiphenyl 

 
Yes 

Yes 

No 

No 

No 
 
BZ #64 

BZ #66 

BZ #67 

BZ #69 

BZ #70 

 
Tetra 

Tetra 

Tetra 

Tetra 

Tetra 

 
2,3,4',6-Tetrachlorobiphenyl 

2,3',4,4'-Tetrachlorobiphenyl 

2,3',4,5-Tetrachlorobiphenyl 

2,3',4,6-Tetrachlorobiphenyl 

2,3',4',5-Tetrachlorobiphenyl 

 
No 

Yes 

No 

No 

Yes 
 
BZ #74 

BZ #75 

BZ #77 

BZ #82 

BZ #83 

 
Tetra 

Tetra 

Tetra 

Penta 

Penta 

 
2,4,4',5-Tetrachlorobiphenyl 

2,4,4',6-Tetrachlorobiphenyl 

3,3',4,4'-Tetrachlorobiphenyl 

2,2',3,3',4-Pentachlorobiphenyl 

2,2',3,3',5-Pentachlorobiphenyl 

 
No 

Yes 

Yes 

Yes 

Yes 
 
BZ #84 

BZ #85 

BZ #87 

BZ #88 

BZ #90 

 
Penta 

Penta 

Penta 

Penta 

Penta 

 
2,2',3,3',6-Pentachlorobiphenyl 

2,2',3,4,4'-Pentachlorobiphenyl 

2,2',3,4,5'-Pentachlorobiphenyl 

2,2',3,4,6-Pentachlorobiphenyl 

2,2',3,4',5-Pentachlorobiphenyl 

 
Yes 

Yes 

Yes 

No 

No 
 
BZ #91 

BZ #92 

BZ #95 

BZ #96 

BZ #97 

 
Penta 

Penta 

Penta 

Penta 

Penta 

 
2,2',3,4',6-Pentachlorobiphenyl 

2,2',3,5,5'-Pentachlorobiphenyl 

2,2',3,5',6-Pentachlorobiphenyl 

2,2',3,6,6'-Pentachlorobiphenyl 

2,2',3',4,5-Pentachlorobiphenyl 

 
Yes 

Yes 

Yes 

No 

Yes 
 
BZ #99 

 
Penta 

 
2,2',4,4',5-Pentachlorobiphenyl 

 
Yes 
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BZ #101 

BZ #105 

BZ #107 

BZ #110 

Penta 

Penta 

Penta 

Penta 

2,2',4,5,5'-Pentachlorobiphenyl 

2,3,3',4,4'-Pentachlorobiphenyl 

2,3,3',4,5'-Pentachlorobiphenyl 

2,3,3',4',6-Pentachlorobiphenyl 

Yes 

Yes 

Yes 

No 
 
BZ #114 

BZ #115 

BZ #118 

BZ #119 

BZ #122 

 
Penta 

Penta 

Penta 

Penta 

Penta 

 
2,3,4,4',5-Pentachlorobiphenyl 

2,3,4,4',6-Pentachlorobiphenyl 

2,3',4,4',5-Pentachlorobiphenyl 

2,3',4,4',6-Pentachlorobiphenyl 

2',3,3',4,5-Pentachlorobiphenyl 

 
No 

Yes 

Yes 

Yes 

Yes 
 
BZ #123 

BZ #126 

BZ #128 

BZ #129 

BZ #135 

 
Penta 

Penta 

Hexa 

Hexa 

Hexa 

 
2',3,4,4',5-Pentachlorobiphenyl 

3,3',4,4',5-Pentachlorobiphenyl 

2,2',3,3',4,4'-Hexachlorobiphenyl 

2,2',3,3',4,5-Hexachlorobiphenyl 

2,2',3,3',5,6'-Hexachlorobiphenyl 

 
Yes 

Yes 

Yes 

Yes 

No 
 
BZ #136 

BZ #137 

BZ #138 

BZ #140 

BZ #141 

 
Hexa 

Hexa 

Hexa 

Hexa 

Hexa 

 
2,2',3,3',6,6'-Hexachlorobiphenyl 

2,2',3,4,4',5-Hexachlorobiphenyl 

2,2',3,4,4',5'-Hexachlorobiphenyl 

2,2',3,4,4',6'-Hexachlorobiphenyl 

2,2',3,4,5,5'-Hexachlorobiphenyl 

 
Yes 

Yes 

Yes 

No 

Yes 
 
BZ #143 

BZ #144 

BZ #146 

BZ #149 

BZ #151 

 
Hexa 

Hexa 

Hexa 

Hexa 

Hexa 

 
2,2',3,4,5,6-Hexachlorobiphenyl 

2,2',3,4,5',6-Hexachlorobiphenyl 

2,2',3,4',5,5'-Hexachlorobiphenyl 

2,2',3,4',5',6-Hexachlorobiphenyl 

2,2',3,5,5',6-Hexachlorobiphenyl 

 
No 

No 

No 

Yes 

Yes 
 
BZ #153 

BZ #156 

BZ #157 

BZ #158 

BZ #160 

 
Hexa 

Hexa 

Hexa 

Hexa 

Hexa 

 
2,2',4,4',5,5'-Hexachlorobiphenyl 

2,3,3',4,4',5-Hexachlorobiphenyl 

2,3,3',4,4',5'-Hexachlorobiphenyl 

2,3,3',4,4',6-Hexachlorobiphenyl 

2,3,3',4,5,6-Hexachlorobiphenyl 

 
Yes 

No 

Yes 

Yes 

No 
 
BZ #167 

BZ #168 

BZ #169 

BZ #170 

BZ #171 

 
Hexa 

Hexa 

Hexa 

Hepta 

Hepta 

 
2,3',4,4',5,5'-Hexachlorobiphenyl 

2,3',4,4',5',6-Hexachlorobiphenyl 

3,3',4,4',5,5'-Hexachlorobiphenyl 

2,2',3,3',4,4',5-Heptachlorobiphenyl 

2,2',3,3',4,4',6-Heptachlorobiphenyl 

 
Yes 

No - Cal 

No 

Yes 

Yes 
 
BZ #172 

BZ #174 

 
Hepta 

Hepta 

 
2,2',3,3',4,5,5'-Heptachlorobiphenyl 

2,2',3,3',4,5,6'-Heptachlorobiphenyl 

 
No 

No 
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BZ #175 

BZ #177 

BZ #178 

Hepta 

Hepta 

Hepta 

2,2',3,3',4,5',6-Heptachlorobiphenyl 

2,2',3,3',4',5,6-Heptachlorobiphenyl 

2,2',3,3',5,5',6-Heptachlorobiphenyl 

No 

Yes 

No 
 
BZ #180 

BZ #183 

BZ #184 

BZ #185 

BZ #187 

 
Hepta 

Hepta 

Hepta 

Hepta 

Hepta 

 
2,2',3,4,4',5,5'-Heptachlorobiphenyl 

2,2',3,4,4',5',6-Heptachlorobiphenyl 

2,2',3,4,4',6,6'-Heptachlorobiphenyl 

2,2',3,4,5,5',6-Heptachlorobiphenyl 

2,2',3,4',5,5',6-Heptachlorobiphenyl 

 
Yes 

Yes 

No 

Yes 

Yes 
 
BZ #189 

BZ #190 

BZ #191 

BZ #192 

BZ #193 

 
Hepta 

Hepta 

Hepta 

Hepta 

Hepta 

 
2,3,3',4,4',5,5'-Heptachlorobiphenyl 

2,3,3',4,4',5,6-Heptachlorobiphenyl 

2,3,3',4,4',5',6-Heptachlorobiphenyl 

2,3,3',4,5,5',6-Heptachlorobiphenyl 

2,3,3',4',5,5',6-Heptachlorobiphenyl 

 
Yes 

Yes 

Yes 

No 

Yes 
 
BZ #194 

BZ #195 

BZ #196 

BZ #197 

BZ #198 

 
Octa 

Octa 

Octa 

Octa 

Octa 

 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl 

2,2',3,3',4,4',5,6-Octachlorobiphenyl 

2,2',3,3',4,4',5',6-Octachlorobiphenyl 

2,2',3,3',4,4',6,6'-Octachlorobiphenyl 

2,2',3,3',4,5,5',6-Octachlorobiphenyl 

 
Yes 

Yes 

Yes 

No 

Yes 
 
BZ #199 

BZ #200 

BZ #201 

BZ #202 

BZ #203 

 
Octa 

Octa 

Octa 

Octa 

Octa 

 
2,2',3,3',4,5,6,6'-Octachlorobiphenyl 

2,2',3,3',4,5',6,6'-Octachlorobiphenyl 

2,2',3,3',4',5,5',6-Octachlorobiphenyl 

2,2',3,3',5,5',6,6'-Octachlorobiphenyl 

2,2',3,4,4',5,5',6-Octachlorobiphenyl 

 
Yes 

Yes 

Yes 

Yes 

No 
 
BZ #205 

BZ #206 

BZ #207 

BZ #208 

BZ #209 

 
Octa 

Nona 

Nona 

Nona 

Deca 

 
2,3,3',4,4',5,5',6-Octachlorobiphenyl 

2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 

2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 

2,2',3,3',4,5,5',6,6'-Nonachlorobiphenyl 

2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl 

 
Yes 

Yes 

Yes 

Yes 

Yes 
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Homologue Group 

 
Congener Ratiob 

 
Mono 

Di 

Tri 

Tetra 

Penta 

Hexa 

Hepta 

Octa 

Nona 

Deca 

 
3:3 

9:12 

18:24 

23:42 

23:46 

19:42 

16:24 

11:12 

3:3 

1:1 
 
Sum 

 
126:209 

Notes: 

 
aYes: Target; No: Non-target; No - Cal: Calibrated non-target. 
bRatio of number of congeners used to total number of congeners in homologue group. 
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 Table A-2 

 Data Qualification Codes 

 

 
Source of 

Qualifier 

 
 

Definition of Qualifier Code 

 
Data Validation/ 

Assessment 

Qualifier Code 

 
Database 

Qualifier 

Code 

 
Laboratory 

 
Compound not detected above reporting limit of 0.1 ppb in extract 

for all PCB congeners (0.5 ppb in extract for the monochlorinated 

biphenyls).  The reported value is the quantitation limit (QL). 

 
U 

 
U 

 
Laboratory 

 
Compound detected above reporting limit, but below calibration 

range.    

 

This qualifier is applied to any positive result that is less than the 

lowest calibration standard.  The reported result is an estimated 

value, due to uncertainty in the reported value near the quantitation 

limit. 

 
J 

 
J 

 
Laboratory 

 
Compound concentration exceeds the calibration range.   

 

This qualifier is applied to any positive result that exceeds the 

calibration range.  The laboratory may report some congeners with 

concentrations up to twice the concentration in the highest 

calibration standard, in order to report some very low concentrations 

and low quantitation limits.  The reported result is an estimated 

value, due to uncertainty in the quantitation above the calibrated 

range of the instrument. 

 
E 

 
J 

 
Laboratory 

 
Specific column result used for quantitation due to confirmation 

column coelution.   

 

This qualifier designates congeners whose results are always 

quantitated from a specific column due to coelution with congeners 

or surrogates on the other column.  The reported result should be 

considered an estimated value, due to inability to confirm the 

concentration of the result because of coelution on the other 

column.  The S qualifier precludes the P qualifier since a 

%Difference (%D) between columns is excepted to be greater than 

25% due to coelution on one column. 

 
S 

 
J 
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Source of 

Qualifier 

 
 

Definition of Qualifier Code 

 
Data Validation/ 

Assessment 

Qualifier Code 

 
Database 

Qualifier 

Code 

 
Laboratory 

 
Tentative identification, specific column result used with no 

confirmation information.   

 

This qualifier designates congeners which could not be confirmed 

due to an interferant (or surrogate) peak, however, there is good 

reason to believe its presence.  The reported value should be 

considered an estimated value, due to inability to confirm reported 

concentrations. 

 
T 

 
JN 

 
Laboratory 

 
Estimated concentration due to coelution on both columns.   

 

This qualifier designates congeners which coelute with congeners or 

surrogates on both analytical columns.  In order to report a 

concentration for the congener of interest, the concentrations of the 

coeluting congeners are subtracted from it.  Therefore, the reported 

result is an estimated value. 

 
X 

 
J 

 
Laboratory 

 
Confirmation column result exceeds reported result by more than 

25%.   

 

This qualifier is applied to a congener result if the concentration on 

the quantitation and confirmation columns exceed the percent 

difference (%D) criteria of 25.  The reported result is an estimated 

value, due to poor precision of results between columns. 

 
P 

 
J 

 
Laboratory  

 
Specific column or estimated result exceeds confirmation result by 

more than 25% despite expected confirmation coelution.   

 

This qualifier is applied to a congener result if the result from the 

quantitation column exceeds the confirmation result by more than 

25 %D, even though the confirmation column result was expected to 

be greater due to coelution on the confirmation column.  Therefore, 

the reported result should be considered an estimated value, bias 

high. 

 
H 

 
J 

 
Data 

Validation 

 
Estimated data due to exceeded quality control criteria.   

 

This qualifier is applied to data if problems with data quality are 

noted and estimation of the data is deemed necessary.  Justification 

for qualification are given in the data validation report. 

 
G 

 
J 
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Source of 

Qualifier 

 
 

Definition of Qualifier Code 

 
Data Validation/ 

Assessment 

Qualifier Code 

 
Database 

Qualifier 

Code 

 
Data 

Validation 

 
Reject data due to exceeded quality control criteria.   

 

This qualifier is applied to data if serious problems with data quality 

are noted and rejection of the data is deemed necessary.  

Justification for rejection of data are given in the data validation 

report.  Rejected data are not usable and do not meet the data quality 

objectives of the program.  No numerical value is reported. 

 
R 

 
R 

 
Data 

Validation 

 
The compound was also detected in associated blank(s).   

 

This qualifier is applied to GC/ECD results that are within five 

times the concentration detected in the associated blanks.  The 

reported result may be considered not detected; a false positive is 

suspected due to blank contamination. 

 
B 

 
U 

 
Data 

Validation 

 
GC/ECD result at concentration within GC/ITD calibration range, 

but not confirmed by GC/ITD analysis.   

 

This qualifier is applied to GC/ECD results that are not confirmed 

by GC/ITD analysis, even though the results are at sufficient 

concentration to be detected by GC/ITD.  The reported result is 

suspect as it may be a false positive. 

 
Q 

 
JN 

 
Data 

Validation 

 
Positive GC/ITD result was not detected by GC/ECD analysis or 

greater than five times GC/ECD result.   

 

This qualifier is applied to GC/ECD results if the concentration of 

the GC/ITD results are greater than five times the GC/ECD results.  

Also the nondetect GC/ECD result is qualified if a congener is 

detected by GC/ITD and not detected by GC/ECD.  The reported 

result is suspect as it may be a false negative or a misidentification. 

 
M 

 
R 

 
Data 

Validation 

 
Presumptive evidence for the presence of a material. 

 

This qualifier is applied to GC/ECD results that exceeded the 

compound identification criteria.  The reported result is suspect as it 

may be a false positive. 

 
N 

 
N 

 
Data 

Management 

 
Results generated by decoupling BZ #4 and 10 using regression 

analysis. 

 
L 

 
J 
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Source of 

Qualifier 

 
 

Definition of Qualifier Code 

 
Data Validation/ 

Assessment 

Qualifier Code 

 
Database 

Qualifier 

Code 

 
Data 

Management 

 
Results updated by Aquatec due to revisions in GC column 

performance. 

 
K 

 
-- 

 
Data 

Management 

 
Results requalified by QAO due to decisions made during data 

usability assessment. 

 
Y 

 
J 
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 Table A-3 

 Holding Time Violations for High Resolution Coring Study 

 

 
Core Number 

 
SDG 

 
Holding Time Exceeded 

 
Problem 

 
HR-021 

 
172132 

 
Extraction/Analytical 

 
All samples (16) reextracted and reanalyzed 39 

days past criteria. 
 

HR-014 
 

169803 
 

Analytical-ITD 
 
Two samples exceeded ITD criteria by a few days. 

 
HR-019 

 
171158 

 
Analytical 

 
All samples (19) exceeded holding times by 

nearly two months.  Surrogate recoveries were 

good. 
 

HR-027 
 

172790 
 

Analytical 
 
Four samples exceeded by five days, one sample 

exceeded by two days. 
 

HR-026 
 

172776 
 

Analytical 
 
One sample exceeded by four days. 

 
HR-028 

 
172467 

 
Extraction 

 
Two samples exceeded by 11 days. 

 
HR-020 

 
171177 

 
Analytical 

 
Seven samples exceeded by 63 days. 

 
HR-007 

 
167188 

 
Analytical 

 
Four samples exceeded by a few days. 

 
HR-011 

 
169011 

 
Analytical 

 
One sample exceeded by a few days. 

 
HR-024 

 
172624 

 
Extraction/Analytical 

 
Six samples reextracted 56 days past holding 

times.  One of those samples analyzed 35 days 

past holding times.  Original problem involved 

method blank contamination.  Both sets of data 

submitted. 
 

HR-002 
 

166425 
 

Extraction 
 
One sample exceeded by a few days. 

 
 

 
 

 
Analytical 

 
Three samples exceeded by a few days. 

 
HR-001 

 
166308 

 
Extraction 

 
Three reextracts exceeded by a few days.  One 

reextract exceeded by 40 days. 
 

HR-009 
 

167474 
 

Analytical 
 
All samples (24) exceeded by 1-2 days. 

 
HR-008 

 
167440 

 
Analytical 

 
Seven samples exceeded by a few days. 

 



 

 
TAMS/Cadmus/Gradient 

Table A-4 

Sediment Data Unrejected Due to Poor OCN Recoveries 

 

 
Core Number 

 
SDG 

 
Sample IDs 

 
HR-018 

 
170825 

 
SB2976, 2968, 2979 

 
HR-026 

 
172776 

 
SB1225, 1226, 1227, 1231 

 
HR-010 

 
168494 

 
SB2126, 2128, 2129, 2132 

 
HR-005 

 
166783 

 
SB0687, 0688, 0689, 0690, 2008, 2010 

 
HR-027 

 
172763 

 
SB1211 

 
HR-020 

 
171177 

 
SB3009, 3012, 3027 

 
HR-023/024 

 
172592 

 
SB3079 

 
HR-022 

 
172148 

 
SB3053, 3054, 3055, 3056, 3060, 3062 

 
HR-011 

 
169011 

 
SB2147, 2150, 2158, 2160 

 
HR-017 

 
170805 

 
SB2945, S946, 2947, 2959, 2964 

 
HR-022 

 
166425 

 
SB0639 

 
HR-011 

 
169031 

 
SB2164, 2166, 2172 

 
HR-001 

 
166308 

 
SB0618, 0629 

 
HR-015/016 

 
170473 

 
SB2896 

 
HR-009 

 
167474 

 
SB2086, 2088, 2096, 2097, 2098, 2099, 2101, 2103 

 
HR-006 

 
167171 

 
SB2014, 2015, 2016, 2017, 2018 

 
HR-008 

 
167440 

 
SB2061, 2062, 2063, 2064, 2067, 2069, 2070, 2076, 2077, 2079, 2080, 

2081, 2082, 2110 
 

HR-013 
 
169787 

 
SB2851, 2854, 2856, 2857, 2860, 2862, 2865, 2867, 2868, 2870 

 
HR-021 

 
172132 

 
SB3032, 2038, 3040, 3041, 3044 

 
HR-012 

 
169625 

 
SB0614, 2183, 2184, 2187, 2189, 2191, 2193, 2195, 2196, 2198, 2199 

 
HR-015/016 

 
170310 

 
SB2891, 2912, 2914, 2915, 2927, 2929, 2930, 2931, 2932, 2934, 2935, 

2936 
 

HR-014 
 
169803 

 
SB2871, 2872, 2874, 2876, 2883, 2884, 2887 

 
HR-019 

 
171158 

 
SB2986 
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