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Table 1. Sample Identification, Description, Coordinates, and Analyses Performed

Sample 
Number Media Date Time Note Location Latitude Longitude Dioxin Herbicides

10062601 tissue 6/26/2010 8:00 Horse Clam east of Ankua Bridge -139.818304° 59.545496° X
10062602 tissue 6/26/2010 8:45 Butter Clam southwest of Ankua Bridge, south shore -139.828518° 59.543296° X
10062603 tissue 6/26/2010 9:15 Butter Clam west of Ankua Bridge, northshore -139.82955° 59.545248° X
10062604 tissue 6/26/2010 9:30 Butter Clam southwest of Ankua Bridge, north shore -139.834167° 59.543553° X
10062605 tissue 6/26/2010 11:00 Softshell Clam east of Culture Camp -139.854866° 59.543581° X
10062606 tissue 6/26/2010 12:00 Softshell Clam southeast of Culture Camp -139.852716° 59.539245° X
10062607 tissue 6/26/2010 9:00 Butter Clam field duplicate 10062604 -139.834167° 59.543553° X
10062803 tissue 6/28/2010 19:30 Dungeness Crab Culture Camp -139.847368° 59.542548° X
10062804 tissue 6/28/2010 20:00 Dungeness Crab Ankau Bridge -139.837823° 59.541437° X
10062802 soil 6/28/2010 15:00 Upland soils Culture Camp -139.856638° 59.542276° X X

255C2_Tables 1-3
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Table 2. Tissue and Soil Analytical Results Compared to Screening Levels for Dioxins and Furans

Matrix
 Screening Level* 

Analyte Sample ID:
Laboratory ID:
Date Collected:

TEF Concentration  TEQ ND=0 TEQ ND=1/2 DL Concentration TEQ ND=0 TEQ ND=1/2 DL Concentration  TEQ ND=0 TEQ ND=1/2 DL
2,3,7,8-TCDD 1 0.0498 u 0.00000 0.025 0.0496 u 0.00000 0.025 0.0494 u 0.00000 0.025
1,2,3,7,8-PECDD 1 0.0498 u 0.00000 0.025 0.0496 u 0.00000 0.025 0.0494 u 0.00000 0.025
1,2,3,4,7,8-HXCDD 0.1 0.0498 u 0.00000 0.002 0.0496 u 0.00000 0.002 0.0499 u 0.00000 0.002
1,2,3,6,7,8-HXCDD 0.1 0.0498 u 0.00000 0.002 0.0496 u 0.00000 0.002 0.0499 u 0.00000 0.002
1,2,3,7,8,9-HXCDD 0.1 0.054 j 0.00540 0.005 0.05 u 0.00000 0.002 0.0499 u 0.00000 0.002
1,2,3,4,6,7,8-HPCDD 0.01 0.115 uj 0.00000 0.001 0.094 uj 0.00000 0.000 0.127 j 0.00127 0.001
OCDD 0.0003 0.803 uj 0.00000 0.000 0.343 uj 0.00000 0.000 0.23 j 0.00007 0.000

Furans
2,3,7,8-TCDF 0.1 0.0498 u 0.00000 0.002 0.0496 u 0.00000 0.002 0.0494 u 0.00000 0.002
1,2,3,7,8-PECDF 0.03 0.0498 u 0.00000 0.001 0.0496 u 0.00000 0.001 0.0494 u 0.00000 0.001
2,3,4,7,8-PECDF 0.3 0.0498 u 0.00000 0.007 0.066 uj 0.00000 0.010 0.0494 u 0.00000 0.007
1,2,3,4,7,8-HXCDF 0.1 0.0498 u 0.00000 0.002 0.0496 u 0.00000 0.002 0.0494 u 0.00000 0.002
1,2,3,6,7,8-HXCDF 0.1 0.0498 u 0.00000 0.002 0.0496 u 0.00000 0.002 0.0494 u 0.00000 0.002
1,2,3,7,8,9-HXCDF 0.1 0.0498 u 0.00000 0.002 0.0496 u 0.00000 0.002 0.0494 u 0.00000 0.002
2,3,4,6,7,8-HXCDF 0.1 0.052 uj 0.00000 0.003 0.0496 u 0.00000 0.002 0.0494 u 0.00000 0.002
1,2,3,4,6,7,8-HPCDF 0.01 0.085 j 0.00085 0.001 0.086 j 0.00086 0.001 0.0494 u 0.00000 0.000
1,2,3,4,7,8,9-HPCDF 0.01 0.0719 u 0.00000 0.000 0.061 j 0.00061 0.001 0.0494 u 0.00000 0.000
OCDF 0.0003 0.138 uj 0.00000 0.000 0.098 uj 0.00000 0.000 0.088 j 0.00003 0.000

Total 0.00625 0.083 0.00147 0.082 0.00137 0.079

Notes:
*U.S. Environmental Protection Agency, Region 3 (USEPA, 2009)
ID - Identification
pg/g - picogram per gram
TEF - Toxicity Equivalence Factor
TEQ ND=0 - Toxicity Equivalent for non-detects TEF-modified concentration assumed to be a value of zero.
TEQ ND=1/2 DL - Toxicity Equivalent for non-detects TEF-modified concentration assumed to be a value equal to one-half the method detection limit.
Detected concentrations are italicized.
Concentrations appearing in bold exceed the screening level.
j = The detected value is an estimated quantity.
u = The compound was not detected above the method reporting limit.
uj = The nondetected value is an estimated quantity.

Tissue (pg/g)
0.021 (pg/g)

Tissue (pg/g)
0.021 (pg/g)

Tissue (pg/g)
0.021 (pg/g)

10062601 10062602 10062602 (Lab Duplicate)

6/26/2010 6/26/2010 6/26/2010
L14960-1 R L14960-2 R (A) WG33826-103 (DUP L14960-2)
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Table 2. Tissue and Soil Analytical Results 

Matrix
 Screening Level* 

Analyte Sample ID:
Laboratory ID:
Date Collected:

TEF
2,3,7,8-TCDD 1
1,2,3,7,8-PECDD 1
1,2,3,4,7,8-HXCDD 0.1
1,2,3,6,7,8-HXCDD 0.1
1,2,3,7,8,9-HXCDD 0.1
1,2,3,4,6,7,8-HPCDD 0.01
OCDD 0.0003

Furans
2,3,7,8-TCDF 0.1
1,2,3,7,8-PECDF 0.03
2,3,4,7,8-PECDF 0.3
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDF 0.1
2,3,4,6,7,8-HXCDF 0.1
1,2,3,4,6,7,8-HPCDF 0.01
1,2,3,4,7,8,9-HPCDF 0.01
OCDF 0.0003

Total 

Notes:
*U.S. Environmental Protection Agency, Reg
ID - Identification
pg/g - picogram per gram
TEF - Toxicity Equivalence Factor
TEQ ND=0 - Toxicity Equivalent for non-dete
TEQ ND=1/2 DL - Toxicity Equivalent for non
Detected concentrations are italicized.
Concentrations appearing in bold exceed the
j = The detected value is an estimated quant
u = The compound was not detected above t
uj = The nondetected value is an estimated q

Concentration  TEQ ND=0 TEQ ND=1/2 DL Concentration TEQ ND=0 TEQ ND=1/2 DL Concentration TEQ ND=0 TEQ ND=1/2 DL
0.0566 u 0.00000 0.028 0.0457 u 0.00000 0.023 0.0488 u 0.00000 0.024
0.0337 u 0.00000 0.017 0.0457 j 0.00000 0.023 0.0488 u 0.00000 0.024
0.0424 u 0.00000 0.002 0.093 j 0.0093 0.009 0.0488 u 0.00000 0.002
0.0379 u 0.00000 0.002 0.057 j 0.0057 0.006 0.0488 u 0.00000 0.002
0.0406 u 0.00000 0.002 0.0469 u 0.00000 0.002 0.052 j 0.00520 0.005
0.107 u 0.00000 0.001 0.133 uj 0.00000 0.001 0.095 uj 0.00000 0.000
0.273 uj 0.00000 0.000 0.361 uj 0.00000 0.000 0.727 uj 0.00000 0.000

0.0154 u 0.00000 0.001 0.0457 u 0.00000 0.002 0.0488 u 0.00000 0.002
0.019 j 0.00057 0.001 0.0457 u 0.00000 0.001 0.0488 u 0.00000 0.001
0.0161 u 0.00000 0.002 0.0457 u 0.00000 0.007 0.0488 u 0.00000 0.007
0.0253 u 0.00000 0.001 0.0457 u 0.00000 0.002 0.0488 u 0.00000 0.002
0.0228 u 0.00000 0.001 0.0457 u 0.00000 0.002 0.0488 u 0.00000 0.002
0.0295 u 0.00000 0.001 0.07 j 0.007 0.007 0.0488 u 0.00000 0.002
0.0202 u 0.00000 0.001 0.0457 u 0.00000 0.002 0.065 j 0.00650 0.007
0.0466 u 0.00000 0.000 0.0457 u 0.00000 0.000 0.0488 u 0.00000 0.000
0.0466 u 0.00000 0.000 0.0457 u 0.00000 0.000 0.0488 u 0.00000 0.000
0.0484 u 0.00000 0.000 0.089 uj 0.00000 0.000 0.095 uj 0.00000 0.000

0.00057 0.061 0.022 0.088 0.0117 0.084

Tissue (pg/g)
0.021 (pg/g)

Tissue (pg/g)
0.021 (pg/g)

Tissue (pg/g)
0.021 (pg/g)

10062603 10062604

6/26/2010 6/26/2010
L14960-3 L14960-4

6/26/2010
L14960-5
10062605
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Table 2. Tissue and Soil Analytical Results 

Matrix
 Screening Level* 

Analyte Sample ID:
Laboratory ID:
Date Collected:

TEF
2,3,7,8-TCDD 1
1,2,3,7,8-PECDD 1
1,2,3,4,7,8-HXCDD 0.1
1,2,3,6,7,8-HXCDD 0.1
1,2,3,7,8,9-HXCDD 0.1
1,2,3,4,6,7,8-HPCDD 0.01
OCDD 0.0003

Furans
2,3,7,8-TCDF 0.1
1,2,3,7,8-PECDF 0.03
2,3,4,7,8-PECDF 0.3
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDF 0.1
2,3,4,6,7,8-HXCDF 0.1
1,2,3,4,6,7,8-HPCDF 0.01
1,2,3,4,7,8,9-HPCDF 0.01
OCDF 0.0003

Total 

Notes:
*U.S. Environmental Protection Agency, Reg
ID - Identification
pg/g - picogram per gram
TEF - Toxicity Equivalence Factor
TEQ ND=0 - Toxicity Equivalent for non-dete
TEQ ND=1/2 DL - Toxicity Equivalent for non
Detected concentrations are italicized.
Concentrations appearing in bold exceed the
j = The detected value is an estimated quant
u = The compound was not detected above t
uj = The nondetected value is an estimated q

Concentration  TEQ ND=0 TEQ ND=1/2 DL Concentration TEQ ND=0 TEQ ND=1/2 DL Concentration  TEQ ND=0 TEQ ND=1/2 DL
0.0497 u 0.00000 0.025 0.0497 u 0.00000 0.025 0.076 j 0.076 0.076
0.0497 u 0.00000 0.025 0.0497 u 0.00000 0.025 0.0492 u 0.00000 0.025
0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.098 uj 0.00000 0.000 0.088 uj 0.00000 0.000 0.078 uj 0.00000 0.000
0.408 uj 0.00000 0.000 0.507 uj 0.00000 0.000 0.366 uj 0.00000 0.000

0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.0497 u 0.00000 0.001 0.0497 u 0.00000 0.001 0.055 j 0.00165 0.002
0.0497 u 0.00000 0.007 0.0497 u 0.00000 0.007 0.0492 u 0.00000 0.007
0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.0497 u 0.00000 0.002 0.0497 u 0.00000 0.002 0.0492 u 0.00000 0.002
0.0497 u 0.00000 0.000 0.0497 u 0.00000 0.000 0.0558 u 0.00000 0.000
0.0497 u 0.00000 0.000 0.0497 u 0.00000 0.000 0.0558 u 0.00000 0.000
0.0497 u 0.00000 0.000 0.119 uj 0.00000 0.000 0.097 uj 0.00000 0.000

0.00000 0.079 0.00000 0.079 0.07765 0.130

0.021 (pg/g)
Tissue (pg/g)
0.021 (pg/g)

Tissue (pg/g)
0.021 (pg/g)

L14960-7
6/26/2010

10062803
L14960-8
6/28/20106/26/2010

L14960-6 i
10062606

Tissue (pg/g)

10062607 (Field Duplicate of 10062604)
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Table 2. Tissue and Soil Analytical Results 

Matrix
 Screening Level* 

Analyte Sample ID:
Laboratory ID:
Date Collected:

TEF
2,3,7,8-TCDD 1
1,2,3,7,8-PECDD 1
1,2,3,4,7,8-HXCDD 0.1
1,2,3,6,7,8-HXCDD 0.1
1,2,3,7,8,9-HXCDD 0.1
1,2,3,4,6,7,8-HPCDD 0.01
OCDD 0.0003

Furans
2,3,7,8-TCDF 0.1
1,2,3,7,8-PECDF 0.03
2,3,4,7,8-PECDF 0.3
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDF 0.1
2,3,4,6,7,8-HXCDF 0.1
1,2,3,4,6,7,8-HPCDF 0.01
1,2,3,4,7,8,9-HPCDF 0.01
OCDF 0.0003

Total 

Notes:
*U.S. Environmental Protection Agency, Reg
ID - Identification
pg/g - picogram per gram
TEF - Toxicity Equivalence Factor
TEQ ND=0 - Toxicity Equivalent for non-dete
TEQ ND=1/2 DL - Toxicity Equivalent for non
Detected concentrations are italicized.
Concentrations appearing in bold exceed the
j = The detected value is an estimated quant
u = The compound was not detected above t
uj = The nondetected value is an estimated q

Concentration  TEQ ND=0 TEQ ND=1/2 DL Concentration TEQ ND=0 TEQ ND=1/2 DL
0.0462 u 0.00000 0.023 1.01 1.01 1.01
0.0462 u 0.00000 0.023 6.01 6.01 6.01
0.0462 u 0.00000 0.002 11.9 1.19 1.19
0.0462 u 0.00000 0.002 44.2 4.42 4.42
0.0462 u 0.00000 0.002 39.7 3.97 3.97
0.0462 u 0.00000 0.000 2,970 29.7 29.7
0.224 uj 0.00000 0.000 33,900 10.17 10.17

0.0462 u 0.00000 0.002 5.83 0.583 0.583
0.0462 u 0.00000 0.001 2.33 0.0699 0.0699
0.0462 u 0.00000 0.007 4.03 1.209 1.209
0.0462 u 0.00000 0.002 16.7 1.67 1.67
0.0462 u 0.00000 0.002 8.15 0.815 0.815
0.0462 u 0.00000 0.002 0.404 j 0.04 0.04
0.0462 u 0.00000 0.002 5.23 0.523 0.523
0.063 j 0.00063 0.001 106 1.06 1.06
0.0462 u 0.00000 0.000 10.4 0.104 0.104
0.0462 u 0.00000 0.000 268 0.08 0.08

0.00063 0.073 62.625 62.625

10062802

6/28/2010

Tissue (pg/g)
0.021 (pg/g)

Soil (pg/g)
4.3

L14960-10 R
10062804
L14960-9
6/28/2010
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Table 3.  Soil Analytical Results Compared to Screening Levels for Herbicides

Sample ID:
Laboratory ID:
Date Collected:

Analyte CAS Number
Results 
(µg/kg)

Screening 
Levels* 
(mg/kg)

Dalapon 75-99-0 38 u 1,800
Dicamba 62610-39-3 19 u 1,800
MCPA 94-75-6 9,400 u -
Dichlorprop 7547-66-2 38 u -
2,4-D 94-75-7 38 u 690
MCPP 94-65-2 NA -
Silvex 93-72-1 9.4 u -
 2,4,5-T 93-76-5 9.4 u 610
2,4-DB 94-80-4 190 u -
Dinoseb 89396-94-1 19 u 61

Notes:
* U.S. EPA Regional Screening Levels, December 2009
 - not available
NA - not analyzed for

10062802
RC99A

6/28/2010
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ANKAU SALTCHUCKS SITE INVESTIGATION 
DATA VALIDATION QA/QC REVIEW 

 
 
Polychlorinated dibenzodioxins and dibenzofurans analyses were performed by AXYS 
Analytical Services, Inc., of Sydney, British Columbia, Canada, and herbicides were 
performed by Analytical Resources, Inc, Tukwila, Washington, in accordance with 
Ankau Saltchucks Site Investigation Quality Assurance Project Plan (Ridolfi, 2010).   
 
Nine tissue and one soil sample were analyzed for polychlorinated dibenzodioxins and 
dibenzofurans, and one soil was also analyzed for herbicides.  The laboratories provided 
U.S. EPA CLP style deliverables for all sample delivery groups.  
 
Samples were analyzed and results reported by the laboratory in batch numbers as 
summarized below: 
 
RC99: 

 
Sample Date Collected Matrix 

10062802 6/28/10 soil 
 
 
DPWG34058: 
 

Sample Date Collected Matrix 
10062601 6/26/10 tissue 
10062602 6/26/10 tissue 
10062603 6/26/10 tissue 
10062604 6/26/10 tissue 
10062605 6/26/10 tissue 
10062606 6/26/10 tissue 
10062607 6/26/10 tissue 
10062802 6/28/10 soil 
10062803 6/28/10 tissue 
10062804 6/28/10 tissue 

 
 
DIOXINS/FURANS - U.S. EPA Method 1613 Revision B. 
 
Sample Holding Times- acceptable  
 
All samples were handled and delivered to the laboratory according to chain-of-custody 
procedure.  Laboratory data deliverables were complete.  The cooler temperature upon 
laboratory receipt was 0 °C and all samples were kept frozen at -20 C until time of 
extraction.  Maximum holding times for extractables were specified as 30 days/1 year 
(sample/ extract maximum holding times) for both solids and waters, all extraction and 
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analytical holding times were met since the samples were frozen until being prepared for 
analysis.     
 
GC Resolution Criteria – acceptable 
 
The separation criteria of ≤25% valley measurement between compounds 2,3,7,8-TCDF 
and 2,3,4,7-TCDF was met. 
 
Ongoing Precision and Accuracy – acceptable 
 
Four ongoing precision and accuracy (OPR) samples were analyzed (two tissue and two 
solid) with the respective matrix batch.  Seventeen compounds and sixteen labeled 
compounds were analyzed and the percent recoveries were within the laboratory 
established limits.  
 
Blanks – acceptable 
 
Four procedural blanks were analyzed for each analytical group.  The blanks contained 
low levels of target compounds, which were compared to the associated laboratory data.  
The samples were qualified as ‘U’ for the following compounds for the indicated 
samples, due to blank contamination: 
 
Sample 10062601 for 1,2,3,4,6,7,8-HPCDD, OCDD, 2,3,4,6,7,8-HXCDF and OCDF. 
Sample 10062602 for 1,2,3,4,6,7,8-HPCDD, OCDD, 2,3,4,7,8-PECDF and OCDF. 
Sample 10062603 for OCDD and total Hexa-dioxins. 
Sample 10062603 L for 1,2,3,4,6,7,8-HPCDD. 
Sample 10062604 for 1,2,3,4,6,7,8-HPCDD, OCDD and OCDF. 
Sample 10062606 for 1,2,3,4,6,7,8-HPCDD, OCDD and OCDF. 
Sample 10062606 i for 1,2,3,4,6,7,8-HPCDD and OCDD. 
Sample 10062607 for 1,2,3,4,6,7,8-HPCDD, OCDD and OCDF. 
Sample 10062803 for 1,2,3,4,6,7,8-HPCDD, OCDD and OCDF. 
Sample 10062804 for OCDD. 
 
 
Labeled Compound Performance – acceptable 
 
Labeled compound performance was reviewed.  The labeled compound recoveries and 
the ion abundance ratios and RRTs were acceptable.   
 
Laboratory Duplicates – acceptable 
 
Duplicate analysis was performed on sample 10062602.  All compound relative percent 
differences were less than 35% with the exception of OCDD which was 39.3%.  No 
qualification was made to the data since the matrix was tissue and the concentrations 
were  less than >10x the reporting limit. 
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Target Compound Identification and Reporting Limits – acceptable 
 
For several samples, a ‘K’ qualifier was reported by the laboratory which indicates a peak 
was detected but did not meet the quantification criteria, the result represents the 
maximum possible concentration.  These compounds were additionally qualified as 
estimated ‘J’ during data validation to indicate the maximum criteria.  Additionally, 
several compounds were also qualified as ‘U’ for blank contamination. 
 
 
HERBICIDES – 8151A 
 
Samples were analyzed for herbicides using EPA method 8151A. 
 
Sample Holding Times- acceptable  
 
The soil extraction was performed within 14 days of collection, and all analyses were 
performed within 40 days of extraction, per the method.   
 
Blank Contamination – acceptable 
 
Analytical method blanks were analyzed at for each matrix type per SDG.  No analyte 
responses were reported.    
 
Surrogate Recovery- acceptable  
 
Surrogate compounds were added to project samples and laboratory quality control 
samples prior to analysis to assess analytical performance for the samples.  All surrogate 
recoveries are within specification.  
 
Matrix Spike/Matrix Spike Duplicate Recovery – acceptable  
 
A spike pair was not reported with the dataset.   
 
Laboratory Control Sample Recovery – acceptable 
 
Laboratory control samples were analyzed per matrix.  LCS performance is considered 
acceptable. 
 
Compound Identification - acceptable 
 
No problems were noted with the result forms. 
 
 
System Performance:  The chromatograms were reviewed for baseline shifts, general 
instrument response and missed peaks.  No anomalies were noted.    
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Overall Assessment:  All deliverables required by the project are present and data 
packages are complete.  Recommended sample holding times and conditions were met.   
Method blanks show trace levels of target compounds which resulted in qualification of 
associated samples.  Compound identification and quantitation is acceptable.  Raw data 
show no indications of system anomalies.  The laboratory duplicate criteria were met.  
The OPR samples recovered in limits.  Overall analytical performance is considered 
acceptable, and data quality is sufficient for project use. 
 
 
References: 
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