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DMMP Dredged Material Management Program 
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1.0 INTRODUCTION 

This report presents the results of the dioxin/furan analysis of archived sediments and tissues 
conducted in support of the 2005 full environmental monitoring of the Anderson/Ketron Islands 
non-dispersive dredged material disposal site, located near Steilacoom, WA.  This report is a 
supplement to the 2005 Full Monitoring at Anderson/Ketron Islands Report (SAIC 2005), prepared 
by Science Applications International Corporation (SAIC) under contract to the Washington State 
Department of Natural Resources (DNR).   

2.0 BACKGROUND 

The Anderson/Ketron Island dredged material disposal site was established in 1989 by the Puget 
Sound Dredged Disposal Analysis (PSDDA) program during the Phase II studies for northern and 
southern Puget Sound (PSDDA, 1989a,b).  To date, the disposal site has received little use, with a 
total of 32,826 cubic yards (cy) of dredged material placed at the site since 1989.  The full 
monitoring program conducted in July 2005 was the first monitoring event conducted at the 
Anderson/Ketron site since completion of the baseline studies. 

The results from the 2005 full monitoring survey generally showed that adverse impacts had not 
occurred at the site due to dredged material disposal (SAIC 2005).  Dredged material disposed at 
the site remained within site boundaries, PSDDA Site Condition II chemical criteria were not 
exceeded (PSDDA 1988), offsite tissue chemistry showed that all bioaccumulative chemicals of 
concern (BCOCs) tested were below target tissue levels (TTL) and within the 1989 derived 
guideline values, and a relatively healthy benthic community was observed down current of the 
disposal site.  Although a significant decrease in crustacean arthropod abundance was observed 
between the 1989 and 2005 surveys, significant increases in molluscs and annelids, presence of 
long-lived Stage III benthic succession, and high Organism Sediment Index (OSI) values observed 
throughout the site suggest that the differences may be related to regional changes in site 
conditions (SAIC and Caenum 2006).   

3.0 STUDY OBJECTIVES 

Although dioxins/furans are included on the primary list of BCOC compounds (List 1), the 
Dredged Material Management Program (DMMP) agencies did not include dioxins/furans for 
analysis during the 2005 Anderson/Ketron full monitoring program based on the lack of known 
contaminant sources near the site, and the general character of dredged material proposed for 
disposal at the Anderson/Ketron site.  However, following completion of the 2005 full monitoring 
program, the DMMP agencies were presented with information suggesting that dioxins/furans may 
be present in sediments that are being evaluated for disposal at the Anderson/Ketron disposal site. 

The DMMP agencies are currently working to establish defensible threshold concentrations for 
dioxins/furans at the Anderson/Ketron site.  Therefore, dioxin/furan concentrations in sediments 
and tissues must be characterized at high resolution at the disposal site and surrounding areas (i.e., 
transect and benchmark stations).  The data will be used as a baseline to ensure non-degradation of 
sediment quality at the Anderson/Ketron disposal site.   
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4.0 DIOXIN/FURAN ANALYSIS OF SEDIMENTS AND TISSUES 

Sediment samples collected and archived during the 2005 full monitoring survey at the 
Anderson/Ketron site were analyzed for dioxins/furans.  Frozen (-18 degrees Celsius) archived 
sediment samples were analyzed for one onsite, four perimeter, and two benchmark stations (Table 
1 and Figure 1).   A refrigerated (4 degrees Celsius) sediment sample (archived for grain size) was 
analyzed for one transect station.  The DMMP agencies targeted colocated sediment and tissue data 
for this study.  DMMP sample storage protocols recommend archiving dioxin/furan samples at -18 
degrees Celsius with a holding time of one year.1  However, since dioxins/furans are thought to be 
highly resistant to degradation and the analytical method allows a holding time of one year at 4 
degrees Celsius, the DMMP decided to analyze the refrigerated transect sample.   

Compsomyax subdiaphana clams, the target tissue species for chemical analysis, were generally 
low in abundance at the transect and benchmark stations, and only two stations (AKT01 and 
AKB03) showed sufficient clam densities to collect triplicate tissue samples.  During the survey, 
all clams collected at the transect and benchmark stations were retained and archived at -18 
degrees Celsius.   In addition to Compsomyax subdiaphana clams, Yoldia sp. and Macoma nasuta 
clams were found at high enough abundances at some stations and retained for possible future 
analysis.  A total of three Compsomyax, one Yoldia, and one Macoma samples were collected at 
colocated sediment sample locations and were analyzed for dioxins/furans (Table 1).   

Dioxins/furans were analyzed using U.S. Environmental Protection Agency (EPA) Method 1613B, 
tetra- through octa-chlorinated dioxins and furans by isotope dilution high resolution gas 
chromatography/mass spectrophotometry (GC/MS).  The analyses were conducted by Alta 
Analytical Laboratory, Inc., of El Dorado Hills, CA.  The sediment analysis included a standard 
reference material (SRM 1944) and a duplicate analysis.  The tissue analysis included a duplicate 
analysis.   

 
Table 1.  Summary of Anderson/Ketron Samples Analyzed for Dioxins/Furans 
Sample ID Sample Type Date Collected Archived Date Analyzed
AKZ01 Sediment July 6, 2005 -18 deg C April 22, 2006 
AKP01* Sediment July 6, 2005 -18 deg C April 22, 2006 
AKP02* Sediment July 7, 2005 -18 deg C April 22, 2006 
AKP03* Sediment July 8, 2005 -18 deg C April 22, 2006 
AKP04* Sediment July 7, 2005 -18 deg C April 22, 2006 
AKT01 Sediment July 6, 2005 4 deg C April 22, 2006 
AKB02* Sediment July 7, 2005 -18 deg C April 22, 2006 
AKB03* Sediment July 8, 2005 -18 deg C April 22, 2006 
AKT01-Comp* Compsomyax tissue July 11, 2005 -18 deg C April 22, 2006 
AKT01-Yold Yoldia tissue July 11, 2005 -18 deg C April 22, 2006 
AKB02-Comp Compsomyax tissue July 7, 2005 -18 deg C April 22, 2006 
AKB03-Comp* Compsomyax tissue July 8, 2005 -18 deg C April 22, 2006 
AKB03-Mac Macoma tissue July 11, 2005 -18 deg C April 22, 2006 

* Triplicate archived samples were homogenized into one sample for dioxin/furan analysis. 

                                                 
1 EPA Method 1613B specified a one-year holding time at 4 degrees Celsius in the dark. 
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Figure 1.  Anderson/Ketron Sediment and Tissue Samples Analyzed for Dioxins/Furans. 
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5.0 RESULTS 

Dioxins/furans analyses were conducted on a total of eight sediment and five tissue samples 
collected at the Anderson/Ketron disposal site.  Full laboratory data results and the associated 
quality assurance level 1 (QA1) documentation are provided in Appendix A.  Toxic equivalent 
quotient (TEQ) data using World Health Organization (WHO) toxic equivalent factors (TEFs) 
for dioxins/furans (Van den Berg et al., 1998) are provided in Table 2.   The table presents TEQ 
values using 0.5 of the quantitation limits of undetected compounds, and TEQ values omitting 
undetected concentrations.   

The concentrations of dioxin and furan compounds are normalized to the toxicity of 2,3,7,8-
TCDD using TEFs.  The TEQ of a mixture is equal to the sum of the concentrations of individual 
congeners multiplied by their TEF (potency relative to 2,3,7,8-TCDD).  The WHO TEFs are 
provided in Table 3.  TEQ calculations using WHO TEFs are presented in Appendix B.   

 

Table 2.  TEQ Values for Anderson/Ketron Tissues and Sediments 

Sample ID 

Adjusted 
TEQ, ng/kg 
(0.5 x QL) 

Adjusted 
TEQ, ng/kg 
(0 for ND) 

Total 
Solids 
(%)a TOC (%)a 

Anderson/Ketron Sediments (ng/kg DW) 
AKZ01 3.34 3.14 51.8 1.12 
AKP01 7.28 7.28 39.4* 1.47* 
AKP02 2.60 2.42 51.0* 0.94* 
AKP03 4.81 4.73 36.7* 1.96* 
AKP04 4.94 4.70 43.7* 2.44* 
AKT01 3.21 2.97 -- 1.29 
AKB02 1.81 1.64 55.1* 0.71* 
AKB03 2.83 2.70 52.0* 1.12* 
AKB03 (dupl.) 2.39 2.24 -- -- 

     

Sample ID 

Adjusted 
TEQ, ng/kg 
(0.5 x QL) 

Adjusted 
TEQ, ng/kg 
(0 for ND) Solids (%) Lipid (%) 

Anderson/Ketron Tissues (ng/kg WW)  
AKT01-Compsomyax 0.050 0.010 7.00 0.077 
AKT01-Compsomyax (dupl.) 0.064 0.007 7.00 0.08 
AKT01-Yoldia 0.595 0.558 20.1 1.32 
AKB02-Compsomyax 0.137 0.030 11.3 0.594 
AKB03-Compsomyax 0.064 0.007 5.53 0.094 
AKB03-Macoma 0.142 0.074 14.7 0.238 

--  Not analyzed. 
a Sediment total solids and total organic carbon (TOC) analyzed by Columbia Analytical 

Services, Kelso, WA. 
*  Mean of triplicate analysis results (SAIC 2005). 
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Table 3.  Summary of WHO TEFs for Dioxins/Furans 

Chemical WHO TEFs (Van den 
Berg et al., 1998) 

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 0.0001 
2,3,7,8-TCDF 0.1 
1,2,3,7,8-PeCDF 0.05 
2,3,4,7,8-PeCDF 0.5 
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 0.0001 
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QA1 C H E C K L I S T S  



 
 - Checklists adopted from PSDDA guidance manual:  PTI, 1989. - 

 
 
 
 
 

 
CHECKLIST FOR DIOXIN AND FURAN COMPOUNDS IN SEDIMENT  
 
 
Project Name   Anderson/Ketron Island Full Monitoring    

SAIC Project No.   01-0236-00-9403-800  

Lab   Alta Analytical Laboratory, Inc.  Lab #  27543    

Responsible Technician   Martha Maier, Director of HRMS Services    

Reviewed by  John Nakayama  Date checklist prepared    September 13, 2006 

Date: Sampled    7/6/2005  

 Received by lab    4/4/2006  

 Analysis began    Extraction: 4/20/2006  Analysis: 4/22/2006  

Problems noted (e.g., deviations from prescribed methods, analytical problems) 

1,2,3,4,7,8-HxCDD was misidentified in nine samples in the original report.  The error was corrected and a revised data 

report was submitted on May 18, 2006.     

NOTE:  A full data validation of the Anderson/Ketron dioxin/furan results has been conducted by D.M.D. Inc., and 

reported separately.  

All required documents submitted?a (Y/N)    Y  

Analytical method  1613B    

 

COMPLETENESS AND HOLDING CONDITIONS 

      # Samples     # Samples 
      Submitted      Analyzed 

Dioxins/Furans     20     9*  

Note:  * Triplicate samples were submitted and homogenized into single samples.  Analyses also included one duplicate 

and SRM 1944. 

Holding conditions acceptable? (Y/N) (EPA Method 1613B recommended holding time of 1 year at 4 degrees Celsius, 
stored in the dark; DMMP protocols specify storage at -18 degrees Celsius)    Yes  
 

If no, identify samples      

Extract conditions acceptable? (Y/N)     Yes  

If no, identify samples      

 

 

  



 
 - Checklists adopted from PSDDA guidance manual:  PTI, 1989. - 

CHECKLIST FOR DIOXIN AND FURAN COMPOUNDS IN SEDIMENT (cont.)  
 
 

FORMAT 

Standard data report sheet 

 Concentrations in proper units and significant figures    Yes  

Qualifiers defined (e.g., U = undetected) 

   ND = not detected; J = amount detected is below the Lower Calibration Limit of the instrument.    

 

QA/QC SAMPLES 

Method Blank 

 Total #    1  

 Frequency    1 per batch   
 (minimum 1 per extraction batch)c 

 Chemicals detected  

 None      

   

 

Analytical Replicates 

 Total #   1   

 Frequency    1 per batch  

 (<20 samples - 1 per set of samples submitted to lab; ≥20 samples - 1 triplicate 
 and additional duplicate for minimum of 5% total replication)c 

 Samples/chemicals with >35% RPD or CV 

  1,2,3,4,6,7,8-HpCDD = 36.3%, OCDD = 44.1%, 1,2,3,4,6,7,8, HpCDF = 46.1%,       

  1,2,3,4,7,8,9-HpCDF = 38.8%, OCDF = 41.5%    

 

Matrix Spikes  

 Total #   Matrix spike not run.   

 Frequency    

 (<20 samples - 1 per set of samples submitted to lab; ≥20 samples - 5% of total  
 samples)c 

 Chemicals outside 70-130% recoveryb 

      

      

 

Detection Limits 

 Did any DL exceed SL? (Y/N)   N/A  

 



 
 - Checklists adopted from PSDDA guidance manual:  PTI, 1989. - 

 

CHECKLIST FOR DIOXIN AND FURAN COMPOUNDS IN SEDIMENT (cont.)  
 
 
 

Internal Standards  

 Were internal standards added to all samples?b (Y/N)   Y   

 Identify compounds outside 40-135 percent recoveryb (also identify samples) 

    None  

      

Method Blanks (Relative blank contamination) 

 For target compounds, were sample concentrations less than 5 times the  

 blank concentrations? (Y/N)    N  

 If yes, identify compounds and samples  

      

      

 
 
a Organic Compounds 

 
 The following documentation is needed for dioxin and furan compounds: 
 
 · Ion chromatograms for HRGC/HRMS analyses 
 · Raw data quantification report 
 · Calibration data summary reporting calibration range used 
 · Final dilution volumes, sample size, wet-to-dry ratios, and instrument detection limit 
 · Method blanks 
 · Recovery assessments and a replicate sample summary 
 · Data qualification codes and their definitions 
 
 
b Laboratory control limits 
 
c For batches of 5 samples or less, the minimum QA checks should be a blank and the analysis of a CRM (and 

matrix spikes for any analytes not certified in the CRM).  In general, the priority of QA checks for batches of 
≤5 samples should be as follows:  CRM > analytical replicate > matrix spikes. 

d PSEP control limit. 



 
 - Checklists adopted from PSDDA guidance manual:  PTI, 1989. - 

 
 
 
 
 

 
CHECKLIST FOR DIOXIN AND FURAN COMPOUNDS IN TISSUES  
 
 
Project Name   Anderson/Ketron Island Full Monitoring    

SAIC Project No.   01-0236-00-9403-800  

Lab   Alta Analytical Laboratory, Inc.  Lab #  27541    

Responsible Technician   Martha Maier, Director of HRMS Services    

Reviewed by  John Nakayama  Date checklist prepared    September 13, 2006 

Date: Sampled    7/7/2005 – 7/11/2005  

 Received by lab    4/4/2006  

 Analysis began    Extraction: 4/19/2006  Analysis: 4/22/2006  

Problems noted (e.g., deviations from prescribed methods, analytical problems) 

No problems noted.     

NOTE:  A full data validation of the Anderson/Ketron dioxin/furan results has been conducted by D.M.D. Inc., and 

reported separately.  

All required documents submitted?a (Y/N)    Y  

Analytical method  1613B    

 

COMPLETENESS AND HOLDING CONDITIONS 

      # Samples     # Samples 
      Submitted      Analyzed 

Dioxins/Furans     9     6*  

Note:  * Triplicate samples were submitted and homogenized into single samples.  Analyses also included one duplicate 

analysis. 

Holding conditions acceptable? (Y/N) (EPA Method 1613B recommended holding time of 1 year at 4 degrees Celsius, 
stored in the dark; DMMP protocols specify storage at -18 degrees Celsius)    Yes  
 

If no, identify samples      

Extract conditions acceptable? (Y/N)     Yes  

If no, identify samples      

 

 

  



 
 - Checklists adopted from PSDDA guidance manual:  PTI, 1989. - 

CHECKLIST FOR DIOXIN AND FURAN COMPOUNDS IN TISSUES (cont.)  
 
 

FORMAT 

Standard data report sheet 

 Concentrations in proper units and significant figures    Yes  

Qualifiers defined (e.g., U = undetected) 

   ND = not detected; J = amount detected is below the Lower Calibration Limit of the instrument; B = compound  

detected in method blank        

 

QA/QC SAMPLES 

Method Blank 

 Total #    1  

 Frequency    1 per batch   
 (minimum 1 per extraction batch)c 

 Chemicals detected  

 1,2,3,4,6,7,8-HpCDD and OCDD     

   

 

Analytical Replicates 

 Total #   1   

 Frequency    1 per batch  

 (<20 samples - 1 per set of samples submitted to lab; ≥20 samples - 1 triplicate 
 and additional duplicate for minimum of 5% total replication)c 

 Samples/chemicals with >35% RPD or CV 

  None       

   

 

Matrix Spikes  

 Total #   Matrix spike not run.   

 Frequency    

 (<20 samples - 1 per set of samples submitted to lab; ≥20 samples - 5% of total  
 samples)c 

 Chemicals outside 70-130% recoveryb 

      

      

 

Detection Limits 

 Did any DL exceed SL? (Y/N)   N/A  



 
 - Checklists adopted from PSDDA guidance manual:  PTI, 1989. - 

 

CHECKLIST FOR DIOXIN AND FURAN COMPOUNDS IN TISSUES (cont.)  
 
 
 

Internal Standards  

 Were internal standards added to all samples?b (Y/N)   Y   

 Identify compounds outside 40-135 percent recoveryb (also identify samples) 

    None  

      

Method Blanks (Relative blank contamination) 

 For target compounds, were sample concentrations less than 5 times the  

 blank concentrations? (Y/N)    Y  

 If yes, identify compounds and samples  

    OCDD for AKB02-COMP, AKT01-COMP, and AKB03-COMP.  1,2,3,4,6,7,8-HpCDD for   

    AKT01-COMP and AKB03-COMP.  

 
 
a Organic Compounds 

 
 The following documentation is needed for dioxin and furan compounds: 
 
 · Ion chromatograms for HRGC/HRMS analyses 
 · Raw data quantification report 
 · Calibration data summary reporting calibration range used 
 · Final dilution volumes, sample size, wet-to-dry ratios, and instrument detection limit 
 · Method blanks 
 · Recovery assessments and a replicate sample summary 
 · Data qualification codes and their definitions 
 
 
b Laboratory control limits 
 
c For batches of 5 samples or less, the minimum QA checks should be a blank and the analysis of a CRM (and 

matrix spikes for any analytes not certified in the CRM).  In general, the priority of QA checks for batches of 
≤5 samples should be as follows:  CRM > analytical replicate > matrix spikes. 

d PSEP control limit. 
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APPENDIX B 
TEQ C A L C U L A T I O N S 

 

 

 



AKZ01

AKZ01 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.265 U 2.7E-01 1.3E-01 0.0E+00

1,2,3,7,8-PeCDD 1 0.610 J 6.1E-01 6.1E-01 6.1E-01
1,2,3,4,7,8-HxCDD 0.1 1.40 U 1.4E-01 7.0E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 3.18 3.2E-01 3.2E-01 3.2E-01
1,2,3,7,8,9-HxCDD 0.1 1.74 J 1.7E-01 1.7E-01 1.7E-01
1,2,3,4,6,7,8-HpCDD 0.01 46.9 4.7E-01 4.7E-01 4.7E-01
OCDD 0.0001 339 3.4E-02 3.4E-02 3.4E-02
2,3,7,8-TCDF 0.1 1.44 1.4E-01 1.4E-01 1.4E-01
1,2,3,7,8-PeCDF 0.05 0.987 J 4.9E-02 4.9E-02 4.9E-02
2,3,4,7,8-PeCDF 0.5 1.45 J 7.3E-01 7.3E-01 7.3E-01
1,2,3,4,7,8-HxCDF 0.1 2.37 J 2.4E-01 2.4E-01 2.4E-01
1,2,3,6,7,8-HxCDF 0.1 0.901 J 9.0E-02 9.0E-02 9.0E-02
1,2,3,7,8,9-HxCDF 0.1 0.959 J 9.6E-02 9.6E-02 9.6E-02
2,3,4,6,7,8-HxCDF 0.1 0.517 J 5.2E-02 5.2E-02 5.2E-02
1,2,3,4,6,7,8-HpCDF 0.01 12.8 1.3E-01 1.3E-01 1.3E-01
1,2,3,4,7,8,9-HpCDF 0.01 1.00 J 1.0E-02 1.0E-02 1.0E-02
OCDF 0.0001 32.8 3.3E-03 3.3E-03 3.3E-03

Sum 3.54423 3.34173 3.13923

Page 1



AKT01

AKT01 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.356 U 3.6E-01 1.8E-01 0.0E+00

1,2,3,7,8-PeCDD 1 0.592 J 5.9E-01 5.9E-01 5.9E-01
1,2,3,4,7,8-HxCDD 0.1 1.13 U 1.1E-01 5.7E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 3.25 3.3E-01 3.3E-01 3.3E-01
1,2,3,7,8,9-HxCDD 0.1 1.69 J 1.7E-01 1.7E-01 1.7E-01
1,2,3,4,6,7,8-HpCDD 0.01 47.4 4.7E-01 4.7E-01 4.7E-01
OCDD 0.0001 304 3.0E-02 3.0E-02 3.0E-02
2,3,7,8-TCDF 0.1 1.67 1.7E-01 1.7E-01 1.7E-01
1,2,3,7,8-PeCDF 0.05 0.887 J 4.4E-02 4.4E-02 4.4E-02
2,3,4,7,8-PeCDF 0.5 1.41 J 7.1E-01 7.1E-01 7.1E-01
1,2,3,4,7,8-HxCDF 0.1 1.88 J 1.9E-01 1.9E-01 1.9E-01
1,2,3,6,7,8-HxCDF 0.1 0.742 J 7.4E-02 7.4E-02 7.4E-02
1,2,3,7,8,9-HxCDF 0.1 0.689 J 6.9E-02 6.9E-02 6.9E-02
2,3,4,6,7,8-HxCDF 0.1 0.393 J 3.9E-02 3.9E-02 3.9E-02
1,2,3,4,6,7,8-HpCDF 0.01 8.40 8.4E-02 8.4E-02 8.4E-02
1,2,3,4,7,8,9-HpCDF 0.01 0.864 J 8.6E-03 8.6E-03 8.6E-03
OCDF 0.0001 22.2 2.2E-03 2.2E-03 2.2E-03

Sum 3.44101 3.20651 2.97201
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AKP01

AKP01 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.375 J 3.8E-01 3.8E-01 3.8E-01

1,2,3,7,8-PeCDD 1 1.42 J 1.4E+00 1.4E+00 1.4E+00
1,2,3,4,7,8-HxCDD 0.1 1.57 J 1.6E-01 1.6E-01 1.6E-01
1,2,3,6,7,8-HxCDD 0.1 7.22 7.2E-01 7.2E-01 7.2E-01
1,2,3,7,8,9-HxCDD 0.1 4.11 4.1E-01 4.1E-01 4.1E-01
1,2,3,4,6,7,8-HpCDD 0.01 97.8 9.8E-01 9.8E-01 9.8E-01
OCDD 0.0001 695 7.0E-02 7.0E-02 7.0E-02
2,3,7,8-TCDF 0.1 3.43 3.4E-01 3.4E-01 3.4E-01
1,2,3,7,8-PeCDF 0.05 2.11 J 1.1E-01 1.1E-01 1.1E-01
2,3,4,7,8-PeCDF 0.5 3 1.5E+00 1.5E+00 1.5E+00
1,2,3,4,7,8-HxCDF 0.1 4.75 4.8E-01 4.8E-01 4.8E-01
1,2,3,6,7,8-HxCDF 0.1 1.76 J 1.8E-01 1.8E-01 1.8E-01
1,2,3,7,8,9-HxCDF 0.1 1.83 J 1.8E-01 1.8E-01 1.8E-01
2,3,4,6,7,8-HxCDF 0.1 0.983 J 9.8E-02 9.8E-02 9.8E-02
1,2,3,4,6,7,8-HpCDF 0.01 24.5 2.5E-01 2.5E-01 2.5E-01
1,2,3,4,7,8,9-HpCDF 0.01 1.78 J 1.8E-02 1.8E-02 1.8E-02
OCDF 0.0001 69.6 7.0E-03 7.0E-03 7.0E-03

Sum 7.28306 7.28306 7.28306
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AKP02

AKP02 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.211 U 2.1E-01 1.1E-01 0.0E+00

1,2,3,7,8-PeCDD 1 0.449 J 4.5E-01 4.5E-01 4.5E-01
1,2,3,4,7,8-HxCDD 0.1 0.987 U 9.9E-02 4.9E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 3.04 3.0E-01 3.0E-01 3.0E-01
1,2,3,7,8,9-HxCDD 0.1 1.62 J 1.6E-01 1.6E-01 1.6E-01
1,2,3,4,6,7,8-HpCDD 0.01 44.0 4.4E-01 4.4E-01 4.4E-01
OCDD 0.0001 287 2.9E-02 2.9E-02 2.9E-02
2,3,7,8-TCDF 0.1 1.21 1.2E-01 1.2E-01 1.2E-01
1,2,3,7,8-PeCDF 0.05 0.646 J 3.2E-02 3.2E-02 3.2E-02
2,3,4,7,8-PeCDF 0.5 1.02 J 5.1E-01 5.1E-01 5.1E-01
1,2,3,4,7,8-HxCDF 0.1 1.46 J 1.5E-01 1.5E-01 1.5E-01
1,2,3,6,7,8-HxCDF 0.1 0.571 J 5.7E-02 5.7E-02 5.7E-02
1,2,3,7,8,9-HxCDF 0.1 0.666 J 6.7E-02 6.7E-02 6.7E-02
2,3,4,6,7,8-HxCDF 0.1 0.427 U 4.3E-02 2.1E-02 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 9.52 9.5E-02 9.5E-02 9.5E-02
1,2,3,4,7,8,9-HpCDF 0.01 0.651 J 6.5E-03 6.5E-03 6.5E-03
OCDF 0.0001 23.2 2.3E-03 2.3E-03 2.3E-03

Sum 2.77313 2.59693 2.42073
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AKP03

AKP03 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.286 J 2.9E-01 2.9E-01 2.9E-01

1,2,3,7,8-PeCDD 1 0.959 J 9.6E-01 9.6E-01 9.6E-01
1,2,3,4,7,8-HxCDD 0.1 1.46 U 1.5E-01 7.3E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 4.30 4.3E-01 4.3E-01 4.3E-01
1,2,3,7,8,9-HxCDD 0.1 2.46 J 2.5E-01 2.5E-01 2.5E-01
1,2,3,4,6,7,8-HpCDD 0.01 53.1 5.3E-01 5.3E-01 5.3E-01
OCDD 0.0001 344 3.4E-02 3.4E-02 3.4E-02
2,3,7,8-TCDF 0.1 2.65 2.7E-01 2.7E-01 2.7E-01
1,2,3,7,8-PeCDF 0.05 1.63 J 8.2E-02 8.2E-02 8.2E-02
2,3,4,7,8-PeCDF 0.5 2.28 J 1.1E+00 1.1E+00 1.1E+00
1,2,3,4,7,8-HxCDF 0.1 3.15 3.2E-01 3.2E-01 3.2E-01
1,2,3,6,7,8-HxCDF 0.1 1.10 J 1.1E-01 1.1E-01 1.1E-01
1,2,3,7,8,9-HxCDF 0.1 1.27 J 1.3E-01 1.3E-01 1.3E-01
2,3,4,6,7,8-HxCDF 0.1 0.644 J 6.4E-02 6.4E-02 6.4E-02
1,2,3,4,6,7,8-HpCDF 0.01 13.1 1.3E-01 1.3E-01 1.3E-01
1,2,3,4,7,8,9-HpCDF 0.01 1.05 J 1.1E-02 1.1E-02 1.1E-02
OCDF 0.0001 37.8 3.8E-03 3.8E-03 3.8E-03

Sum 4.88058 4.80758 4.73458
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AKP04

AKP04 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.325 U 3.3E-01 1.6E-01 0.0E+00

1,2,3,7,8-PeCDD 1 0.795 J 8.0E-01 8.0E-01 8.0E-01
1,2,3,4,7,8-HxCDD 0.1 1.55 U 1.6E-01 7.8E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 3.80 3.8E-01 3.8E-01 3.8E-01
1,2,3,7,8,9-HxCDD 0.1 2.14 J 2.1E-01 2.1E-01 2.1E-01
1,2,3,4,6,7,8-HpCDD 0.01 52.3 5.2E-01 5.2E-01 5.2E-01
OCDD 0.0001 390 3.9E-02 3.9E-02 3.9E-02
2,3,7,8-TCDF 0.1 1.99 2.0E-01 2.0E-01 2.0E-01
1,2,3,7,8-PeCDF 0.05 2.52 J 1.3E-01 1.3E-01 1.3E-01
2,3,4,7,8-PeCDF 0.5 2.28 J 1.1E+00 1.1E+00 1.1E+00
1,2,3,4,7,8-HxCDF 0.1 6.61 6.6E-01 6.6E-01 6.6E-01
1,2,3,6,7,8-HxCDF 0.1 2.32 J 2.3E-01 2.3E-01 2.3E-01
1,2,3,7,8,9-HxCDF 0.1 1.28 J 1.3E-01 1.3E-01 1.3E-01
2,3,4,6,7,8-HxCDF 0.1 0.997 J 1.0E-01 1.0E-01 1.0E-01
1,2,3,4,6,7,8-HpCDF 0.01 14.3 1.4E-01 1.4E-01 1.4E-01
1,2,3,4,7,8,9-HpCDF 0.01 1.41 J 1.4E-02 1.4E-02 1.4E-02
OCDF 0.0001 33.7 3.4E-03 3.4E-03 3.4E-03

Sum 5.17717 4.93717 4.69717

Page 6



AKB02

AKB02 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.207 U 2.1E-01 1.0E-01 0.0E+00

1,2,3,7,8-PeCDD 1 0.42 J 4.2E-01 4.2E-01 4.2E-01
1,2,3,4,7,8-HxCDD 0.1 0.835 U 8.4E-02 4.2E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 1.70 J 1.7E-01 1.7E-01 1.7E-01
1,2,3,7,8,9-HxCDD 0.1 0.913 J 9.1E-02 9.1E-02 9.1E-02
1,2,3,4,6,7,8-HpCDD 0.01 23.4 2.3E-01 2.3E-01 2.3E-01
OCDD 0.0001 179 1.8E-02 1.8E-02 1.8E-02
2,3,7,8-TCDF 0.1 0.987 9.9E-02 9.9E-02 9.9E-02
1,2,3,7,8-PeCDF 0.05 0.415 U 2.1E-02 1.0E-02 0.0E+00
2,3,4,7,8-PeCDF 0.5 0.723 J 3.6E-01 3.6E-01 3.6E-01
1,2,3,4,7,8-HxCDF 0.1 0.979 J 9.8E-02 9.8E-02 9.8E-02
1,2,3,6,7,8-HxCDF 0.1 0.335 J 3.4E-02 3.4E-02 3.4E-02
1,2,3,7,8,9-HxCDF 0.1 0.544 J 5.4E-02 5.4E-02 5.4E-02
2,3,4,6,7,8-HxCDF 0.1 0.226 U 2.3E-02 1.1E-02 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 5.58 5.6E-02 5.6E-02 5.6E-02
1,2,3,4,7,8,9-HpCDF 0.01 0.361 J 3.6E-03 3.6E-03 3.6E-03
OCDF 0.0001 13.3 1.3E-03 1.3E-03 1.3E-03

Sum 1.97379 1.806865 1.63994
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AKB03

AKB03 CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.154 U 1.5E-01 7.7E-02 0.0E+00

1,2,3,7,8-PeCDD 1 0.565 J 5.7E-01 5.7E-01 5.7E-01
1,2,3,4,7,8-HxCDD 0.1 1.17 U 1.2E-01 5.9E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 2.79 2.8E-01 2.8E-01 2.8E-01
1,2,3,7,8,9-HxCDD 0.1 1.58 J 1.6E-01 1.6E-01 1.6E-01
1,2,3,4,6,7,8-HpCDD 0.01 41.3 4.1E-01 4.1E-01 4.1E-01
OCDD 0.0001 318 3.2E-02 3.2E-02 3.2E-02
2,3,7,8-TCDF 0.1 1.14 1.1E-01 1.1E-01 1.1E-01
1,2,3,7,8-PeCDF 0.05 0.687 J 3.4E-02 3.4E-02 3.4E-02
2,3,4,7,8-PeCDF 0.5 1.23 J 6.2E-01 6.2E-01 6.2E-01
1,2,3,4,7,8-HxCDF 0.1 1.77 J 1.8E-01 1.8E-01 1.8E-01
1,2,3,6,7,8-HxCDF 0.1 0.684 J 6.8E-02 6.8E-02 6.8E-02
1,2,3,7,8,9-HxCDF 0.1 0.755 J 7.6E-02 7.6E-02 7.6E-02
2,3,4,6,7,8-HxCDF 0.1 0.345 J 3.5E-02 3.5E-02 3.5E-02
1,2,3,4,6,7,8-HpCDF 0.01 12.1 1.2E-01 1.2E-01 1.2E-01
1,2,3,4,7,8,9-HpCDF 0.01 0.773 J 7.7E-03 7.7E-03 7.7E-03
OCDF 0.0001 29.7 3.0E-03 3.0E-03 3.0E-03

Sum 2.96825 2.83275 2.69725
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AKB03 (DUPL.)

AKB03 (Dupl.) CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Sediment 2,3,7,8-TCDD 1 0.212 U 2.1E-01 1.1E-01 0.0E+00

1,2,3,7,8-PeCDD 1 0.572 J 5.7E-01 5.7E-01 5.7E-01
1,2,3,4,7,8-HxCDD 0.1 0.970 U 9.7E-02 4.9E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 2.27 J 2.3E-01 2.3E-01 2.3E-01
1,2,3,7,8,9-HxCDD 0.1 1.24 J 1.2E-01 1.2E-01 1.2E-01
1,2,3,4,6,7,8-HpCDD 0.01 28.6 2.9E-01 2.9E-01 2.9E-01
OCDD 0.0001 203 2.0E-02 2.0E-02 2.0E-02
2,3,7,8-TCDF 0.1 1.04 1.0E-01 1.0E-01 1.0E-01
1,2,3,7,8-PeCDF 0.05 0.684 J 3.4E-02 3.4E-02 3.4E-02
2,3,4,7,8-PeCDF 0.5 0.969 J 4.8E-01 4.8E-01 4.8E-01
1,2,3,4,7,8-HxCDF 0.1 1.53 J 1.5E-01 1.5E-01 1.5E-01
1,2,3,6,7,8-HxCDF 0.1 0.662 J 6.6E-02 6.6E-02 6.6E-02
1,2,3,7,8,9-HxCDF 0.1 0.566 J 5.7E-02 5.7E-02 5.7E-02
2,3,4,6,7,8-HxCDF 0.1 0.26 J 2.6E-02 2.6E-02 2.6E-02
1,2,3,4,6,7,8-HpCDF 0.01 7.57 7.6E-02 7.6E-02 7.6E-02
1,2,3,4,7,8,9-HpCDF 0.01 0.522 J 5.2E-03 5.2E-03 5.2E-03
OCDF 0.0001 19.5 2.0E-03 2.0E-03 2.0E-03

Sum 2.54567 2.39117 2.23667
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AKT01-YOLD

AKT01-YOLD CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Tissue 2,3,7,8-TCDD 1 0.0308 U 3.1E-02 1.5E-02 0.0E+00

1,2,3,7,8-PeCDD 1 0.121 J 1.2E-01 1.2E-01 1.2E-01
1,2,3,4,7,8-HxCDD 0.1 0.332 U 3.3E-02 1.7E-02 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 0.524 5.2E-02 5.2E-02 5.2E-02
1,2,3,7,8,9-HxCDD 0.1 0.215 J 2.2E-02 2.2E-02 2.2E-02
1,2,3,4,6,7,8-HpCDD 0.01 4.67 B 4.7E-02 4.7E-02 4.7E-02
OCDD 0.0001 24.1 B 2.4E-03 2.4E-03 2.4E-03
2,3,7,8-TCDF 0.1 0.496 5.0E-02 5.0E-02 5.0E-02
1,2,3,7,8-PeCDF 0.05 0.283 J 1.4E-02 1.4E-02 1.4E-02
2,3,4,7,8-PeCDF 0.5 0.320 J 1.6E-01 1.6E-01 1.6E-01
1,2,3,4,7,8-HxCDF 0.1 0.514 5.1E-02 5.1E-02 5.1E-02
1,2,3,6,7,8-HxCDF 0.1 0.141 J 1.4E-02 1.4E-02 1.4E-02
1,2,3,7,8,9-HxCDF 0.1 0.114 J 1.1E-02 1.1E-02 1.1E-02
2,3,4,6,7,8-HxCDF 0.1 0.107 U 1.1E-02 5.4E-03 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 1.24 1.2E-02 1.2E-02 1.2E-02
1,2,3,4,7,8,9-HpCDF 0.01 0.0731 J 7.3E-04 7.3E-04 7.3E-04
OCDF 0.0001 1.93 1.9E-04 1.9E-04 1.9E-04

Sum 0.632684 0.595334 0.557984
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AKB02-COMP

AKB02-COMP CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Tissue 2,3,7,8-TCDD 1 0.0439 U 4.4E-02 2.2E-02 0.0E+00

1,2,3,7,8-PeCDD 1 0.0766 U 7.7E-02 3.8E-02 0.0E+00
1,2,3,4,7,8-HxCDD 0.1 0.0937 U 9.4E-03 4.7E-03 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 0.0918 U 9.2E-03 4.6E-03 0.0E+00
1,2,3,7,8,9-HxCDD 0.1 0.0897 U 9.0E-03 4.5E-03 0.0E+00
1,2,3,4,6,7,8-HpCDD 0.01 0.960 JB 9.6E-03 9.6E-03 9.6E-03
OCDD 0.0001 6.31 B 6.3E-04 6.3E-04 6.3E-04
2,3,7,8-TCDF 0.1 0.119 J 1.2E-02 1.2E-02 1.2E-02
1,2,3,7,8-PeCDF 0.05 0.092 U 4.6E-03 2.3E-03 0.0E+00
2,3,4,7,8-PeCDF 0.5 0.0928 U 4.6E-02 2.3E-02 0.0E+00
1,2,3,4,7,8-HxCDF 0.1 0.0554 J 5.5E-03 5.5E-03 5.5E-03
1,2,3,6,7,8-HxCDF 0.1 0.0339 U 3.4E-03 1.7E-03 0.0E+00
1,2,3,7,8,9-HxCDF 0.1 0.0408 U 4.1E-03 2.0E-03 0.0E+00
2,3,4,6,7,8-HxCDF 0.1 0.0604 U 6.0E-03 3.0E-03 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 0.246 J 2.5E-03 2.5E-03 2.5E-03
1,2,3,4,7,8,9-HpCDF 0.01 0.0563 U 5.6E-04 2.8E-04 0.0E+00
OCDF 0.0001 0.403 J 4.0E-05 4.0E-05 4.0E-05

Sum 0.2432643 0.1367178 0.0301713
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AKB03-MAC

AKB03-MAC CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Tissue 2,3,7,8-TCDD 1 0.0351 U 3.5E-02 1.8E-02 0.0E+00

1,2,3,7,8-PeCDD 1 0.0582 U 5.8E-02 2.9E-02 0.0E+00
1,2,3,4,7,8-HxCDD 0.1 0.0907 U 9.1E-03 4.5E-03 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 0.166 J 1.7E-02 1.7E-02 1.7E-02
1,2,3,7,8,9-HxCDD 0.1 0.0971 J 9.7E-03 9.7E-03 9.7E-03
1,2,3,4,6,7,8-HpCDD 0.01 1.65 B 1.7E-02 1.7E-02 1.7E-02
OCDD 0.0001 11.9 B 1.2E-03 1.2E-03 1.2E-03
2,3,7,8-TCDF 0.1 0.103 1.0E-02 1.0E-02 1.0E-02
1,2,3,7,8-PeCDF 0.05 0.0553 J 2.8E-03 2.8E-03 2.8E-03
2,3,4,7,8-PeCDF 0.5 0.0599 U 3.0E-02 1.5E-02 0.0E+00
1,2,3,4,7,8-HxCDF 0.1 0.0829 J 8.3E-03 8.3E-03 8.3E-03
1,2,3,6,7,8-HxCDF 0.1 0.0135 U 1.4E-03 6.8E-04 0.0E+00
1,2,3,7,8,9-HxCDF 0.1 0.0403 J 4.0E-03 4.0E-03 4.0E-03
2,3,4,6,7,8-HxCDF 0.1 0.0259 U 2.6E-03 1.3E-03 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 0.470 J 4.7E-03 4.7E-03 4.7E-03
1,2,3,4,7,8,9-HpCDF 0.01 0.0359 U 3.6E-04 1.8E-04 0.0E+00
OCDF 0.0001 0.942 J 9.4E-05 9.4E-05 9.4E-05

Sum 0.2107982 0.1424887 0.0741792
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AKT01-COMP

AKT01-COMP CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Tissue 2,3,7,8-TCDD 1 0.0206 U 2.1E-02 1.0E-02 0.0E+00

1,2,3,7,8-PeCDD 1 0.0303 U 3.0E-02 1.5E-02 0.0E+00
1,2,3,4,7,8-HxCDD 0.1 0.0264 U 2.6E-03 1.3E-03 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 0.027 U 2.7E-03 1.4E-03 0.0E+00
1,2,3,7,8,9-HxCDD 0.1 0.0258 U 2.6E-03 1.3E-03 0.0E+00
1,2,3,4,6,7,8-HpCDD 0.01 0.282 JB 2.8E-03 2.8E-03 2.8E-03
OCDD 0.0001 2.20 B 2.2E-04 2.2E-04 2.2E-04
2,3,7,8-TCDF 0.1 0.0360 J 3.6E-03 3.6E-03 3.6E-03
1,2,3,7,8-PeCDF 0.05 0.0303 U 1.5E-03 7.6E-04 0.0E+00
2,3,4,7,8-PeCDF 0.5 0.0303 U 1.5E-02 7.6E-03 0.0E+00
1,2,3,4,7,8-HxCDF 0.1 0.0212 J 2.1E-03 2.1E-03 2.1E-03
1,2,3,6,7,8-HxCDF 0.1 0.0123 U 1.2E-03 6.2E-04 0.0E+00
1,2,3,7,8,9-HxCDF 0.1 0.015 U 1.5E-03 7.5E-04 0.0E+00
2,3,4,6,7,8-HxCDF 0.1 0.0226 U 2.3E-03 1.1E-03 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 0.0800 J 8.0E-04 8.0E-04 8.0E-04
1,2,3,4,7,8,9-HpCDF 0.01 0.0211 U 2.1E-04 1.1E-04 0.0E+00
OCDF 0.0001 0.136 J 1.4E-05 1.4E-05 1.4E-05

Sum 0.0902596 0.0499166 0.0095736
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AKT01-COMP (DUPL.)

AKT01-COMP 
(dupl.) CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Tissue 2,3,7,8-TCDD 1 0.0286 U 2.9E-02 1.4E-02 0.0E+00

1,2,3,7,8-PeCDD 1 0.0346 U 3.5E-02 1.7E-02 0.0E+00
1,2,3,4,7,8-HxCDD 0.1 0.0514 U 5.1E-03 2.6E-03 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 0.0520 U 5.2E-03 2.6E-03 0.0E+00
1,2,3,7,8,9-HxCDD 0.1 0.0500 U 5.0E-03 2.5E-03 0.0E+00
1,2,3,4,6,7,8-HpCDD 0.01 0.271 JB 2.7E-03 2.7E-03 2.7E-03
OCDD 0.0001 2.07 B 2.1E-04 2.1E-04 2.1E-04
2,3,7,8-TCDF 0.1 0.0296 J 3.0E-03 3.0E-03 3.0E-03
1,2,3,7,8-PeCDF 0.05 0.0492 U 2.5E-03 1.2E-03 0.0E+00
2,3,4,7,8-PeCDF 0.5 0.0498 U 2.5E-02 1.2E-02 0.0E+00
1,2,3,4,7,8-HxCDF 0.1 0.0164 U 1.6E-03 8.2E-04 0.0E+00
1,2,3,6,7,8-HxCDF 0.1 0.0158 U 1.6E-03 7.9E-04 0.0E+00
1,2,3,7,8,9-HxCDF 0.1 0.0182 U 1.8E-03 9.1E-04 0.0E+00
2,3,4,6,7,8-HxCDF 0.1 0.0274 U 2.7E-03 1.4E-03 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 0.0799 J 8.0E-04 8.0E-04 8.0E-04
1,2,3,4,7,8,9-HpCDF 0.01 0.0210 U 2.1E-04 1.1E-04 0.0E+00
OCDF 0.0001 0.155 J 1.6E-05 1.6E-05 1.6E-05

Sum 0.1205815 0.0636365 0.0066915
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AKB03-COMP

AKB03-COMP CHEMICAL

TEF (Dioxins and 
Furans--WHO-van den 

Berg 1998)
Environmental 

Concentration, ng/kg Qual
Toxicity Equivalents, 

ng/kg

Adjusted Toxicity 
Equivalents, ng/kg 

(0.5 x QL)

Adjusted Toxicity 
Equivalents, ng/kg 

(0 for ND)
Tissue 2,3,7,8-TCDD 1 0.0173 U 1.7E-02 8.7E-03 0.0E+00

1,2,3,7,8-PeCDD 1 0.0484 U 4.8E-02 2.4E-02 0.0E+00
1,2,3,4,7,8-HxCDD 0.1 0.0406 U 4.1E-03 2.0E-03 0.0E+00
1,2,3,6,7,8-HxCDD 0.1 0.0409 U 4.1E-03 2.0E-03 0.0E+00
1,2,3,7,8,9-HxCDD 0.1 0.0394 U 3.9E-03 2.0E-03 0.0E+00
1,2,3,4,6,7,8-HpCDD 0.01 0.275 JB 2.8E-03 2.8E-03 2.8E-03
OCDD 0.0001 2.01 B 2.0E-04 2.0E-04 2.0E-04
2,3,7,8-TCDF 0.1 0.0362 J 3.6E-03 3.6E-03 3.6E-03
1,2,3,7,8-PeCDF 0.05 0.0572 U 2.9E-03 1.4E-03 0.0E+00
2,3,4,7,8-PeCDF 0.5 0.0541 U 2.7E-02 1.4E-02 0.0E+00
1,2,3,4,7,8-HxCDF 0.1 0.0110 U 1.1E-03 5.5E-04 0.0E+00
1,2,3,6,7,8-HxCDF 0.1 0.00999 U 1.0E-03 5.0E-04 0.0E+00
1,2,3,7,8,9-HxCDF 0.1 0.0120 U 1.2E-03 6.0E-04 0.0E+00
2,3,4,6,7,8-HxCDF 0.1 0.0195 U 2.0E-03 9.8E-04 0.0E+00
1,2,3,4,6,7,8-HpCDF 0.01 0.0809 J 8.1E-04 8.1E-04 8.1E-04
1,2,3,4,7,8,9-HpCDF 0.01 0.0151 U 1.5E-04 7.6E-05 0.0E+00
OCDF 0.0001 0.134 J 1.3E-05 1.3E-05 1.3E-05

Sum 0.1204934 0.0639434 0.0073934
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