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1 Introduction 
In accordance with Agreed Order DE 14091 and under oversight by the Washington State 
Department of Ecology (Ecology), in early 2018 Simpson Timber Company performed a Pre-Remedial 
Design Investigation (PDI) within the Shelton Harbor Sediment Cleanup Unit (SCU; Figure A-1) in 
accordance with the Ecology-approved Pre-Remedial Design Work Plan (PDI Work Plan; Anchor QEA 
2018a). This Data Report summarizes field sample collection activities and analytical results, 
consistent with the methods summarized in the Sampling and Quality Assurance Project Plan 
(SQAPP; Appendix A of Anchor QEA 2017) and SQAPP Addendum (Appendix A of Anchor QEA 
2018a). Also included in this Data Report are surface sediment dioxin/furan retesting results of 
archived sediments initially reported in Appendix A of the Shelton Harbor Interim Action Plan (2017 
Retest Results; Anchor QEA 2018b). 

1.1 Document Organization 
This 2018 Data Report is organized as follows: 

• Section 2 – Analytical Data Quality
• Section 3 – Chemical Testing Sample Acquisition and Results
• Section 4 – Base Map Development
• Section 5 – References
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2 Analytical Data Quality 
This section describes the quality and management aspects of the data acquired. 

2.1 Analytical Data Quality 
The 2017 Retest Result and PDI data quality objectives and quality assurance procedures are 
provided in the SQAPP (Anchor QEA 2017). Additional quality assurance procedures not addressed in 
the scope of the SQAPP are presented in the SQAPP Addendum (Anchor QEA 2018a). Chemical 
analyses were performed by AXYS Analytical Services Ltd. in Sidney, British Columbia, Canada, and 
Analytical Resources, Inc., in Tukwila, Washington. Stage 2B and/or Stage 4 (dioxin/furan) data 
validation was performed on all data (EPA 2009). During the validation process, analytical data were 
evaluated for method quality control and laboratory quality control compliance, and their validity 
and applicability for program purposes was determined. Based on the findings of the validation 
process, data validation qualifiers were assigned. 

The data package was validated by Laboratory Data Consultants and Anchor QEA, LLC. Laboratory 
data reports are on file at Ecology and available upon request, and data validation reports are 
provided in Attachment A-1. All qualifiers applied to the data during final validation have been 
incorporated into the database for this project. Data qualifiers assigned during data validation 
included the following: 

• “J” indicates that the result is an estimated concentration.
• “U” indicates a method detection limit below which the analyte was not detected.
• “UJ” indicates an estimated method detection limit below which the analyte was not detected.

The validation process resulted in some J-qualified data (estimated values) based on a specified 
protocol or technical advisory, as discussed in the attached data validation reports (Attachment A-1). 
Overall, all reporting limits were acceptable and met the SQAPP objectives (Appendix A of 
Anchor QEA 2017). All data are considered useable for site characterization as reported or as 
qualified. For the purpose of the remedial design, the 2017 Retest Results superseded averaged 
collocated results previously reported in the Shelton Harbor Interim Action Plan (IAP; Anchor QEA 
2018b). 

Geotechnical data were collected concurrent with the chemical testing mobilization and is reported 
in Appendix B of the Basis of Design Report. 

2.2 Data Management 
The validated project data, including qualifiers, were entered into the project database, enabling this 
information to be retained or retrieved, as needed. Validated data have also been submitted to 
Ecology’s Environmental Information Management database (EIM).  
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3 Chemical Testing Sample Acquisition and Results 
As identified in the PDI Work Plan (Anchor QEA 2018a), additional data were collected to delineate 
the footprint of each Sediment Management Area (SMA). Delineation sampling was conducted from 
April 25 to May 1, 2018, collecting 55 grab samples (Figure A-1). Surface sediment grab samples 
were collected in each of the three SMAs described in the PDI Work Plan. Samples were analyzed 
immediately upon receipt by the laboratory. No archive sample analyses were analyzed following 
review of the preliminary data because all needed results were obtained to inform the design. 
However, the samples will remain on archive for use in the remedial investigation/feasibility study, 
where necessary. Table A-1 presents the collected coordinates of the tested and archived locations. A 
sediment matrix and observation summary are presented in Table A-2 and field sample collection 
forms are provided in as Attachment A-2. 

3.1 SMA-1 
Surface (0- to 10-centimeter) sediment samples were collected from SMA-1 at 20 gridded target 
locations and submitted for dioxin/furan testing. Validated sediment dioxin/furan concentrations 
ranged from 1.2 to 202 nanograms per kilogram toxicity equivalence (ng/kg TEQ), both above and 
below the remedial action level (RAL) of 42 ng/kg TEQ. To assess the variability of the processed 
sample homogenate, two duplicate tests were conducted at locations SMA1-SG08 and SMA1-SG11 
and resulted in relative percent differences (RPD) of 8% and 5%, respectively. Small-scale bedded 
sediment variability was assessed by collecting three replicate grabs from location SMA1-SG07 
(replicate IDs of SG1007 and SD2007). The replicate testing resulted in an average of 1.54 ng/kg TEQ 
with a standard error of ± 0.20 ng/kg TEQ, corresponding to an RPD of approximately 13%. SMA-1 
dioxin/furan results are presented in Table A-3 and Figure A-2. 

3.2 SMA-2 
Surface sediment samples were collected from SMA-2 at eight gridded target locations and were 
analyzed for tributyltin (TBT), copper, and total organic carbon. Dioxin/furan testing was conducted 
at five of the offshore locations in SMA-2. Samples were archived for testing in the future at seven 
locations for a full suite and three locations for dioxin/furans, as necessary (Table A-1). 

Validated copper concentrations ranged from 34 to 119 milligrams per kilograms (mg/kg), well 
below the RAL of 390 mg/kg. Similarly, total organic carbon normalized (OC) TBT concentrations 
ranged from 0.01 to 4.6 mg/kg-OC, well below the RAL of 7.5 mg/kg-OC. Dioxin/furan 
concentrations ranged from 29 to 86 ng/kg TEQ, again both above and below the RAL of 42 ng/kg 
TEQ. A single homogenization duplicate was tested at location SG-06 that resulted in RPDs of 2% for 
copper, 84% for TBT, and 11% for dioxin/furans. SMA-2 dioxin/furan results are presented in 
Table A-4 and Figure A-2. 
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3.3 SMA-3 
In accordance with the SQAPP, Surface sediment samples were collected from SMA-3 at six gridded 
target locations and submitted for dioxin/furan testing. Fourteen additional samples were collected 
and archived (Table A-1). Validated dioxin/furan concentrations ranged from 60.8 to 137 ng/kg TEQ, 
all above the RAL of 42 ng/kg TEQ. Sample homogenate duplicate tests were conducted at location 
SMA1-SG01 and resulted in a RPD of 6%. Small-scale bedded sediment variability was assessed by 
collecting three replicate grabs from location SMA3-SG04 (replicate IDs of SG4007 and SD4007). The 
replicate testing resulted in an average of 117 ng/kg TEQ with a standard error of ±14 ng/kg TEQ, 
corresponding to an RPD of approximately 12%. SMA-3 dioxin/furan results are presented in 
Table A-5 and Figure A-3. 

In addition to the sediment testing in the SQAPP, opportunistic outfall grab (OG) sediment sample 
SMA3-OG1 was collected at the terminus of a historical 36-inch concrete outfall pipe, as shown in 
Figure A-3. The sediment at the terminus largely composed gravel and cobble, which required 
sieving to remove material greater than 2 millimeters to produce the final extraction mass. The 
SMA3-OG1 dioxin/furan TEQ result is 9.4 ng/kg TEQ, as reported in Table A-5. 

Free hydrogen sulfide porewater concentrations were measured by ex situ diffusive gradient thin film 
(DGT) passive sampling methodology at 15 locations in SMA-3, in accordance with the SQAPP 
Addendum. Of the 15 stations tested, 6 resulted in detections that ranged from 0.005 to 
0.032 milligrams per liter (mg/L), which are all below ecological risk-based benchmark of 0.072 mg/L 
(Podger [date unknown]). Similar to the dioxin/furan sampling, two predefined porewater sulfide 
locations (PDI-SMA3-DGT02 and PDI-SMA3-DGT05) were sampled in triplicate to characterize small-
scale variability. In addition, field duplicates were collected in which two DGT membranes were 
deployed in the same bag to assess the sampler variability. All replicate and duplicate results were 
not detected above the method detection limit of 0.004 mg/L. SMA-3 DGT data are presented in 
Table A-6. 

3.4 2017 Retest Results 
To evaluate the accuracy of the dioxin/furan testing results previously reported in the IAP 
(Anchor QEA 2018b), split sampling was originally conducted at three locations within the Sediment 
Cleanup Unit dataset. In consultation with Ecology and the analytical laboratory, all surface sediment 
locations that were collected and analyzed in 2017 were retested. The 2017 Retest Results ranged 
from 7.2 to 413 ng/kg TEQ and are presented in Table A-7. For the purpose of remedial design, the 
2017 Retest Results superseded averaged collocated results previously reported in the IAP. The 2017 
Retest Results are included in Figures A-1 through A-4. A summary table showing both the initial and 
2017 Dioxin/Furan TEQ are presented in Table A-8. 
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4 Base Map Development 
On April 2 and 3, 2018, a marine surveying team from eTrac Inc. collected bathymetric data from 
each of the three SMAs. The survey results were integrated into the existing bathymetry to inform 
the remedial design. 



Appendix A: Pre-Remedial Design Investigation Report 6 September 2018 

5 References 
Anchor QEA (Anchor QEA, LLC), 2017. Shelton Harbor Sediment Cleanup Unit Remedial 

Investigation/Feasibility Study Work Plan. Prepared for Simpson Timber Company and the 
Washington State Department of Ecology. June 2017. 

Anchor QEA, 2018a. Shelton Harbor Pre-Remedial Design Work Plan. Oakland Bay and Shelton 
Harbor Sediments Cleanup Site. April 2018. 

Anchor QEA, 2018b. Shelton Harbor Interim Action Plan. Shelton Harbor Sediment Cleanup Unit, 
Oakland Bay and Shelton Harbor Sediments Cleanup Site (Cleanup Site ID: 13007). Prepared 
for Simpson Timber Company and the Washington State Department of Ecology. January 
2018.  

EPA (U.S. Environmental Protection Agency), 2009. Guidance for Labeling Externally Validated 
Laboratory Analytical Data for Superfund Use. U.S. Environmental Protection Agency Office of 
Solid Waste and Emergency Response. EPA 540-R-08-005. January 2009. 

Podger, D., [date unknown]. Sulfide Effects on Aquatic Organisms: Literature Review.  [Date 
Unknown].



Tables 



Table A-1
As-Collected PDI Stations and Testing Parameters

Station Date X Y Estimated Elevation Replicate Dioxin/Furan TBT/TOC/Cu

Porewater 
Hydrogen 

Sulfide Archive

PDI-SMA1-SG01 4/25/2018 996619.831 695940.295 -1.9 -- X -- -- --
PDI-SMA1-SG02 4/25/2018 996755.765 696003.341 2.2 -- X -- -- --
PDI-SMA1-SG03 4/25/2018 996890.457 696066.43 2.3 -- X -- -- --
PDI-SMA1-SG04 4/25/2018 996950.435 695936.733 3.1 -- X -- -- --
PDI-SMA1-SG05 4/25/2018 997018.1 695801.31 3.9 -- X -- -- --
PDI-SMA1-SG06 4/25/2018 996882.773 695731.551 1.9 -- X -- -- --
PDI-SMA1-SG07 4/25/2018 996747.999 695666.032 -0.4
PDI-SMA1-SG1007 4/25/2018 996742.677 695668.032 -0.5
PDI-SMA1-SG2007 4/25/2018 996746.957 695672.149 -0.3
PDI-SMA1-SG08 4/25/2018 996682.919 695804.413 -1.2 -- X -- -- --
PDI-SMA1-SG09 4/25/2018 996687.215 696136.97 3.9 -- X -- -- --
PDI-SMA1-SG10 4/25/2018 997025.861 696138.619 0.2 -- X -- -- --
PDI-SMA1-SG11 4/25/2018 997089.167 695996.649 0.6 -- X -- -- --
PDI-SMA1-SG12 4/25/2018 997155.176 695861.281 2.2 -- X -- -- --
PDI-SMA1-SG13 4/25/2018 997082.534 695668.426 1.3 -- X -- -- --
PDI-SMA1-SG14 4/25/2018 996953.062 695600.299 0.3 -- X -- -- --
PDI-SMA1-SG15 4/25/2018 996812.058 695534.377 1.4 -- X -- -- --
PDI-SMA1-SG16 4/25/2018 996610.112 695606.699 1.2 -- X -- -- --
PDI-SMA1-SG17 4/25/2018 996551.123 695741.231 -1.4 -- X -- -- --
PDI-SMA1-SG18 4/25/2018 996483.007 695875.454 -4.0 -- X -- -- --
PDI-SMA1-SG19 4/25/2018 996553.491 696078.109 -0.6 -- X -- -- --
PDI-SMA1-SG20 4/25/2018 996419.366 696007.097 -1.0 -- X -- -- --

PDI-SMA2-SG01 4/27/2018 997351.751 696303.863 8.2 -- -- X -- X
PDI-SMA2-SG02 4/30/2018 997437.526 696294.191 3.2 -- X X -- --
PDI-SMA2-SG03 4/27/2018 997503.611 696266.504 3.0 -- X X -- --
PDI-SMA2-SG04a 4/27/2018 997342.032 696271.649 7.1 -- -- X -- X

PDI-SMA2-SG04-C1 4/24/2018 997330.903 696280.175 8.4
PDI-SMA2-SG04-C2 4/24/2018 997348.776 696275.198 6.7
PDI-SMA2-SG04-C3 4/24/2018 997360.871 696275.418 5.8
PDI-SMA2-SG04-C4 4/24/2018 997328.973 696268.056 7.9
PDI-SMA2-SG04-C5 4/24/2018 997343.391 696263.272 6.4
PDI-SMA2-SG04-C6 4/24/2018 997355.884 696261.824 5.3

PDI-SMA2-SG05 4/24/2018 997335.904 696251.542 5.5 -- -- X -- X
PDI-SMA2-SG06 4/30/2018 997405.082 696219.846 2.6 -- X X -- --
PDI-SMA2-SG07 4/30/2018 997487.7 696194.012 1.2 -- X X -- --
PDI-SMA2-SG08 4/27/2018 997444.248 696333.293 4.6 -- -- -- -- X
PDI-SMA2-SG09 4/27/2018 997516.486 696324.236 1.5 -- -- -- -- X
PDI-SMA2-SG10 4/30/2018 997591.469 696236.832 2.2 -- -- -- -- X
PDI-SMA2-SG11 4/30/2018 997575.394 696214.247 1.1 -- -- -- -- X
PDI-SMA2-SG12 4/30/2018 997557.979 696138.182 0.0 -- -- -- -- X
PDI-SMA2-SG13 4/30/2018 997475.68 696156.088 1.0 -- X X -- --
PDI-SMA2-SG14 4/30/2018 997402.883 696173.075 1.8 -- -- -- -- X
PDI-SMA2-SG15 4/27/2018 997322.776 696194.002 4.3 -- -- -- -- X

PDI-SMA3-OG01 5/2/2018 995842.972 693659.884 8.7 -- X -- -- --
PDI-SMA3-SG01 4/26/2018 995703.931 694164.595 -9.1 -- X -- -- --
PDI-SMA3-SG02 4/26/2018 995910.095 694106.722 -5.3 -- X -- -- --
PDI-SMA3-SG03 4/26/2018 996110.857 694048.42 -4.2 -- X -- X --
PDI-SMA3-SG04 4/26/2018 996185.782 693919.446 -1.9
PDI-SMA3-SG1004 4/26/2018 996184.854 693916.436 -1.9
PDI-SMA3-SG2004 4/26/2018 996188.995 693916.3 -1.9
PDI-SMA3-SG05 4/26/2018 996258.992 693788.704 -5.9 -- X -- X --
PDI-SMA3-SG06 4/26/2018 996332.697 693660.38 10.8 -- X -- -- --
PDI-SMA3-SG07 4/26/2018 995776.783 694035.687 0.2 -- -- -- X X
PDI-SMA3-SG08 4/26/2018 995978.848 693979.166 1.2 -- -- -- X X
PDI-SMA3-SG09 4/26/2018 996054.755 693842.253 4.7 -- -- -- -- X
PDI-SMA3-SG10 4/26/2018 996126.702 693710.944 -0.3 -- -- -- X X
PDI-SMA3-SG11 4/26/2018 996463.525 693731.499 -6.9 -- -- -- -- X
PDI-SMA3-SG12 4/26/2018 996392.264 693858.527 -6.1 -- -- -- X X
PDI-SMA3-SG13 4/26/2018 996317.023 693990.551 -4.5 -- -- -- -- X
PDI-SMA3-SG14 4/26/2018 996243.814 694121.293 -6.8 -- -- -- X X
PDI-SMA3-SG15 4/26/2018 996169.917 694256.315 -7.6 -- -- -- -- X
PDI-SMA3-SG16 4/26/2018 996039.465 694183.969 -8.4 -- -- -- -- X
PDI-SMA3-SG17 4/26/2018 995968.603 694310.377 -8.7 -- -- -- -- X
PDI-SMA3-SG18 4/26/2018 995836.08 694238.1 -10.3 -- -- -- X X
PDI-SMA3-SG19 4/26/2018 995894.983 694441.133 -7.8 -- -- -- X X
PDI-SMA3-SG20 4/26/2018 995632.856 694297.093 -6.0 -- -- -- -- X
PDI-SMA3-DGT01 4/30/2018 995749.471 693938.622 6.2 -- -- -- X --
PDI-SMA3-DGT02 4/26/2018 995755.822 693967.201 2.9 -- -- -- X --
PDI-SMA3-DGT03 4/26/2018 995922.007 693934.388 12.6 -- -- -- X --
PDI-SMA3-DGT04 4/26/2018 995949.529 693956.616 5.6 -- -- -- X --
PDI-SMA3-DGT05 4/26/2018 996082.104 693691.99 8.1 -- -- -- X --
PDI-SMA3-DGT06 4/26/2018 996103.581 693703.613 4.6 -- -- -- X --

Notes:
Horizontal datum is Washington State Plane South North American Datum 1983 US feet 
Elevation is mean lower low water (feet)
a. centroid of six point composite (C1 to C6)
Cu: copper
na: not applicable
PDI: pre-remedial design investigation
SMA: sediment management area
TOC: total organic carbon
TBT: tributyl tin

SMA1

SMA2

SMA3

-- --

na

--

na

--X X --

na nana

X X --
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Table A-2
Summary of Sediment Matrix and Observations

Station ID
Sediment 

Matrix
H2S Odor 
Present?

Wood 
Present? Comments

SMA1-SG01 sandy silt No Yes Trace organic material – stick and twigs
SMA1-SG02 sandy silt No Yes Trace wood 
SMA1-SG03 sandy silt No Yes Abundant organic material – wood  and leaves
SMA1-SG04 sandy silt Yes Yes Substantial wood 
SMA1-SG05 sandy silt Yes Yes Abundant wood 
SMA1-SG06 sandy silt No Yes Trace wood 
SMA1-SG07 sandy silt No Yes Trace wood 
SMA1-SG08 sandy silt No Yes Trace wood 
SMA1-SG09 silty sand No No --
SMA1-SG10 sandy silt No No --
SMA1-SG11 sandy silt No Yes Trace organic material – leaves and twigs
SMA1-SG12 sandy silt No Yes Moderate wood 
SMA1-SG13 silt Yes Yes Abundant wood
SMA1-SG14 sandy silt Yes Yes Abundant wood 
SMA1-SG15 sandy silt No Yes Trace wood 
SMA1-SG16 sandy silt No Yes Moderate woody 
SMA1-SG17 sandy silt No Yes Trace woody 
SMA1-SG18 sandy silt No Yes Trace organic material – leaves and twigs
SMA1-SG19 sandy silt No No Trace organic material – leaves
SMA1-SG20 sandy silt No Yes Trace organic material – sticks, leaves, and twigs

SMA2-SG01 gravely sand No No --
SMA2-SG02 silt No No --
SMA2-SG03 silt No No --
SMA2-SG04 sand No No --
SMA2-SG05 sandy silt No No --
SMA2-SG06 silt No No --
SMA2-SG07 silt No No --
SMA2-SG08 silt No No --
SMA2-SG09 silt No No --
SMA2-SG10 silt No No --
SMA2-SG11 silt No No --
SMA2-SG12 sandy silt No No --
SMA2-SG13 silt No No --
SMA2-SG14 silt No No --
SMA2-SG15 silt No No Trace organic material

SMA1

SMA2
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Table A-2
Summary of Sediment Matrix and Observations

Station ID
Sediment 

Matrix
H2S Odor 
Present?

Wood 
Present? Comments

SMA3-0G01 silty sand No No --
SMA3-SG01 sandy silt No No --
SMA3-SG02 silt No No --
SMA3-SG03 silt No No --
SMA3-SG04 sandy silt No No --
SMA3-SG05 silt No No --
SMA3-SG06 sandy silt No Yes Trace wood 
SMA3-SG07 sandy silt No No --
SMA3-SG08 sandy silt No No --
SMA3-SG09 silty sand No No --
SMA3-SG10 silt No No --
SMA3-SG11 sandy silt No Yes Trace wood 
SMA3-SG12 sandy silt No No --
SMA3-SG13 sandy silt No No --
SMA3-SG14 sandy silt No No --
SMA3-SG15 silt No Yes Trace organic material – roots and sticks
SMA3-SG16 sandy silt No No --
SMA3-SG17 sandy silt No No --
SMA3-SG18 sandy silt No Yes Trace wood 
SMA3-SG19 sandy silt No No --
SMA3-SG20 sandy silt No No --

Note:

H2S: hydrogen sulfide

SMA3
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Table A-3
SMA-1 PDI Sediment Results

Task SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018
Location ID PDI-SMA1-SG01-180425 PDI-SMA1-SG02-180425 PDI-SMA1-SG03-180425 PDI-SMA1-SG04-180425 PDI-SMA1-SG05-180425 PDI-SMA1-SG06-180425 PDI-SMA1-SG07-180425 PDI-SMA1-SG1007-1804 PDI-SMA1-SG2007-1804

Sample ID PDI-SMA1-SG01-180425 PDI-SMA1-SG02-180425 PDI-SMA1-SG03-180425 PDI-SMA1-SG04-180425 PDI-SMA1-SG05-180425 PDI-SMA1-SG06-180425 PDI-SMA1-SG07-180425 PDI-SMA1-SG1007-180425 PDI-SMA1-SG2007-180425
Sample Date 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018

Depth 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm
Sample Type N N N N N N N N N

Matrix SE SE SE SE SE SE SE SE SE
X 996619.831 996755.765 996890.457 996950.435 997018.1 996882.773 996747.999 996742.677 996746.957
Y 695940.295 696003.341 696066.43 695936.733 695801.31 695731.551 695666.032 695668.032 695672.149

RAL

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1.57 J 1.92 J 3.38 J 6.24 5.11 2.46 J 0.273 U 0.317 J 0.309 J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 8.84 J 8.43 J 20.1 J 30.4 25.4 10.6 J 0.269 J 0.441 J 0.333 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 16.2 J 15.8 J 33.9 53.9 48.2 16.9 J 0.517 J 0.612 J 0.6 J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 54.3 62.2 122 233 132 59.1 1.33 J 1.63 J 1.31 J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 28.9 27.2 54.3 100 80.1 32.7 0.792 U 1.22 U 0.945 U
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 1250 1150 2220 5720 1760 891 26.2 37.7 29.9
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 13400 10100 18400 48200 12100 7090 217 321 274
Total Tetrachlorodibenzo-p-dioxin (TCDD) 604 J 514 J 1370 J 2750 J 2210 J 754 J 12.5 J 9.9 J 13.8 J
Total Pentachlorodibenzo-p-dioxin (PeCDD) 591 J 612 J 1370 J 2180 J 2550 J 771 J 10.9 J 14.5 J 11.9 J
Total Hexachlorodibenzo-p-dioxin (HxCDD) 1050 1020 2140 2740 3420 1350 J 25.8 J 32.6 J 25.8 J
Total Heptachlorodibenzo-p-dioxin (HpCDD) 3200 2930 5480 12500 4310 2140 62.8 J 89.6 74.1
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 4.33 J 4.3 J 8.26 11.3 13.3 6 0.252 U 0.255 U 0.256 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 4.03 J 4.66 J 8.63 J 12.8 J 11.8 J 4.76 J 0.252 U 0.255 U 0.346 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 6.65 J 6.25 J 14.3 J 31.9 15.9 J 7.54 J 0.252 U 0.288 J 0.346 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 28.8 30 51.7 155 42.4 21.2 J 0.874 J 0.782 J 0.741 J
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 10.8 J 11.8 J 20.4 J 46.8 21.7 J 10.4 J 0.349 J 0.356 J 0.419 J
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 1.08 J 0.96 J 1.71 J 2.72 J 2.03 J 1.44 J 0.252 U 0.347 U 0.256 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 8.22 J 9.38 J 17.2 J 33.3 16.7 J 7.62 J 0.268 J 0.347 U 0.256 U
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 367 352 660 1800 433 238 8.18 J 15.2 J 9.82 J
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 22.7 J 22.5 J 31 72.2 24 J 13.8 J 0.49 J 0.677 J 0.804 J
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 1360 1070 1670 5590 1060 724 22.3 J 40.2 J 29.5 J
Total Tetrachlorodibenzofuran (TCDF) 101 J 108 J 223 J 313 J 309 J 140 J 2.28 J 1.83 J 3.61 J
Total Pentachlorodibenzofuran (PeCDF) 143 J 157 J 324 J 658 J 317 J 159 J 2.31 J 4.36 J 3.24 J
Total Hexachlorodibenzofuran (HxCDF) 497 J 562 J 1000 J 2310 J 670 J 377 J 9.73 J 15.5 J 12.8 J
Total Heptachlorodibenzofuran (HpCDF) 1490 J 1360 J 2390 6760 1480 934 26.3 J 52 J 34.7

Total Dioxin/Furan TEQ 2005 (Mammal) (U = 0) 48.6139 J 47.1248 J 94.1069 J 202.255 J 97.395 J 44.773 J 1.02329 J 1.82653 J 1.11229 J
Total Dioxin/Furan TEQ 2005 (Mammal) (U = 1/2) * 48.6139 J 47.1248 J 94.1069 J 202.255 J 97.395 J 44.773 J 1.26617 J 1.938805 J 1.42153 J

Notes:

Bold: detected result
*Surface-weighted average concentration RAL (42 ng/kg TEQ)

cm: centimeter

FD: field duplicate

J: estimated value

N: normal sample

ng/kg: nanograms per kilogram

PDI: pre-remedial design investigation

RAL: Remedial Action Level

SE: sediment matrix

SMA: sediment management area

TEQ: toxicity equivalence

U: compound analyzed, but not detected above detection limit

Dioxin Furans (ng/kg)

Dioxin Furans (ng/kg)
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Table A-3
SMA-1 PDI Sediment Results

Task
Location ID

Sample ID
Sample Date

Depth
Sample Type

Matrix
X
Y

RAL

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD)
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD)
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD)
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD)
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD)
Total Tetrachlorodibenzo-p-dioxin (TCDD)
Total Pentachlorodibenzo-p-dioxin (PeCDD)
Total Hexachlorodibenzo-p-dioxin (HxCDD)
Total Heptachlorodibenzo-p-dioxin (HpCDD)
2,3,7,8-Tetrachlorodibenzofuran (TCDF)
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF)
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF)
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF)
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF)
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF)
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF)
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF)
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF)
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF)
Total Tetrachlorodibenzofuran (TCDF)
Total Pentachlorodibenzofuran (PeCDF)
Total Hexachlorodibenzofuran (HxCDF)
Total Heptachlorodibenzofuran (HpCDF)

Total Dioxin/Furan TEQ 2005 (Mammal) (U = 0)
Total Dioxin/Furan TEQ 2005 (Mammal) (U = 1/2) *

Notes:

Bold: detected result
*Surface-weighted average concentration RAL (42 ng/kg TEQ)

cm: centimeter

FD: field duplicate

J: estimated value

N: normal sample

ng/kg: nanograms per kilogram

PDI: pre-remedial design investigation

RAL: Remedial Action Level

SE: sediment matrix

SMA: sediment management area

TEQ: toxicity equivalence

U: compound analyzed, but not detected above detection limit

Dioxin Furans (ng/kg)

Dioxin Furans (ng/kg)

SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018
PDI-SMA1-SG08-180425 PDI-SMA1-SG08-180425 PDI-SMA1-SG09-180425 PDI-SMA1-SG10-180425 PDI-SMA1-SG11-180425 PDI-SMA1-SG11-180425 PDI-SMA1-SG12-180425 PDI-SMA1-SG13-180425 PDI-SMA1-SG14-180425
PDI-SMA1-SG08-180425 PDI-SMA1-SG108-180425 PDI-SMA1-SG09-180425 PDI-SMA1-SG10-180425 PDI-SMA1-SG111-180425 PDI-SMA1-SG11-180425 PDI-SMA1-SG12-180425 PDI-SMA1-SG13-180425 PDI-SMA1-SG14-180425

4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018
0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm

N FD N N FD N N N N
SE SE SE SE SE SE SE SE SE

996682.919 996682.919 996687.215 997025.861 997089.167 997089.167 997155.177 997082.534 996953.062
695804.413 695804.413 696136.97 696138.619 695996.649 695996.649 695861.281 695668.426 695600.299

1.84 J 1.85 J 0.539 J 2.27 J 1.85 J 2.46 J 1.58 J 2.87 J 0.581 J
8.72 J 7.5 J 1.17 J 11.4 J 11.5 J 12.4 J 6.77 J 8.33 J 2.79 J
16.5 J 14.4 J 2.04 J 22.9 J 24.1 22.4 J 13.7 J 7.18 J 8.1 J
61.8 51.9 5.86 J 66.8 69.1 71.2 45.5 21.7 J 181

37.3 J 26.8 3.12 J 36.5 43.9 39.4 22.3 J 12.3 J 17.8 J
1130 1100 112 1170 1160 1270 930 283 5730

11000 10600 896 9460 9140 9660 7200 1970 42600
678 J 521 J 44.6 J 921 J 1090 J 1490 J 542 J 313 J 135 J
703 J 535 J 50 J 915 J 1020 J 1260 528 J 298 J 126 J
1340 976 88.8 1410 1580 1560 971 411 675
2750 2810 233 2900 2860 3160 3210 650 9580
4.1 J 4.66 J 0.711 J 5.07 6.93 6.14 3.91 J 9.31 5.22

3.77 J 3.7 J 0.773 J 4.85 J 6.93 J 6.39 J 4.4 J 6.52 J 12.2 J
5.47 J 5.46 J 0.808 J 6.8 J 8.73 J 9.29 J 5.78 J 9.09 J 35.5
25.3 25 3.01 J 29.8 30.5 31.1 21.1 J 11.3 J 210

10.4 J 9.71 J 1.35 J 12.8 J 13.1 J 14.1 J 8.7 J 7.9 J 40.1
0.844 J 1.14 J 0.246 U 1.02 J 1.18 J 1.37 J 0.898 J 0.965 J 4.2 J
7.46 J 8.06 J 1.14 J 9.98 J 10.2 J 10.8 J 6.68 J 7.04 J 17.6 J
334 338 32.8 328 353 370 229 109 2360

18.5 J 25 2.31 J 19.7 J 20.5 J 20.5 J 13.4 J 5.33 J 159
1160 1030 106 942 944 973 552 247 17100
95.4 J 94.7 J 15.1 J 123 J 162 J 158 J 95.4 J 272 J 46.8 J
129 J 135 J 16.8 J 165 J 193 J 207 J 137 J 263 J 399 J
437 J 454 J 50.2 J 478 J 504 J 519 J 349 J 215 J 3150
1310 1300 128 J 1230 J 1260 1330 836 342 J 16300

47.1575 J 43.385 J 5.46939 J 52.6401 J 54.4381 J 57.2846 J 36.5444 J 26.5305 J 163.189 J
47.1575 J 43.385 J 5.48169 J 52.6401 J 54.4381 J 57.2846 J 36.5444 J 26.5305 J 163.189 J
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Table A-3
SMA-1 PDI Sediment Results

Task
Location ID

Sample ID
Sample Date

Depth
Sample Type

Matrix
X
Y

RAL

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD)
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD)
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD)
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD)
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD)
Total Tetrachlorodibenzo-p-dioxin (TCDD)
Total Pentachlorodibenzo-p-dioxin (PeCDD)
Total Hexachlorodibenzo-p-dioxin (HxCDD)
Total Heptachlorodibenzo-p-dioxin (HpCDD)
2,3,7,8-Tetrachlorodibenzofuran (TCDF)
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF)
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF)
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF)
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF)
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF)
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF)
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF)
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF)
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF)
Total Tetrachlorodibenzofuran (TCDF)
Total Pentachlorodibenzofuran (PeCDF)
Total Hexachlorodibenzofuran (HxCDF)
Total Heptachlorodibenzofuran (HpCDF)

Total Dioxin/Furan TEQ 2005 (Mammal) (U = 0)
Total Dioxin/Furan TEQ 2005 (Mammal) (U = 1/2) *

Notes:

Bold: detected result
*Surface-weighted average concentration RAL (42 ng/kg TEQ)

cm: centimeter

FD: field duplicate

J: estimated value

N: normal sample

ng/kg: nanograms per kilogram

PDI: pre-remedial design investigation

RAL: Remedial Action Level

SE: sediment matrix

SMA: sediment management area

TEQ: toxicity equivalence

U: compound analyzed, but not detected above detection limit

Dioxin Furans (ng/kg)

Dioxin Furans (ng/kg)

SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018
PDI-SMA1-SG15-180425 PDI-SMA1-SG16-180425 PDI-SMA1-SG17-180425 PDI-SMA1-SG18-180425 PDI-SMA1-SG19-180425 PDI-SMA1-SG20-180425
PDI-SMA1-SG15-180425 PDI-SMA1-SG16-180425 PDI-SMA1-SG17-180425 PDI-SMA1-SG18-180425 PDI-SMA1-SG19-180425 PDI-SMA1-SG20-180425

4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018 4/25/2018
0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm

N N N N N N
SE SE SE SE SE SE

996812.058 996610.112 996551.123 996483.007 996553.49 996419.366
695534.376 695606.699 695741.231 695875.454 696078.109 696007.097

0.284 J 0.625 U 1.61 J 1.55 J 2.42 J 2.13 J
0.392 J 1.32 J 6.52 J 7.56 J 9.66 J 9.6 J
0.605 J 3.34 J 13.5 J 14.7 J 18.3 J 16.6 J
1.92 J 11.3 J 64 53.3 62.2 55.3
1.06 J 5.55 J 23.2 J 28.6 34.8 28.7
35.7 260 1530 1150 1240 1190
317 3130 14000 13800 12900 14300

11.7 J 63.8 J 285 J 467 J 599 J 504 J
14.3 J 82 J 316 J 522 J 690 J 537 J
35.9 J 186 J 709 J 1050 1240 1040
87.5 639 3410 3190 3160 3240

0.258 J 0.9 J 3.95 J 4.33 J 5.11 5.08
0.259 J 1.32 J 4.54 J 4.82 J 4.84 J 5.23 J
0.246 U 1.7 J 6.64 J 6.9 J 7.51 J 7.47 J
1.08 J 7.41 J 45.7 29.3 29 29
0.531 J 2.8 J 12.4 J 11.1 J 13 J 12.4 J
0.246 U 0.699 U 1.39 J 0.926 J 1.47 J 1.43 J
0.459 J 2.29 J 8.08 J 8.54 J 9.38 J 9.15 J
13.8 J 90.3 549 339 402 349

0.743 J 5.56 J 38.3 21 J 21.7 J 20 J
30 J 363 2430 1030 1170 957

3.15 J 15.8 J 85.6 J 98.1 J 115 J 105 J
3.78 J 26 J 140 J 149 J 166 J 167 J
15.5 J 114 J 644 J 500 J 534 J 514 J

41 361 J 2830 1350 1530 1300 J

1.8816 J 9.8351 J 53.5822 J 45.9532 J 52.6622 J 50.061 J
1.9308 J 10.18255 J 53.5822 J 45.9532 J 52.6622 J 50.061 J
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Table A-4
SMA-2 PDI Sediment Results

Task SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018
Location ID PDI-SMA2-SG01-180427 PDI-SMA2-SG02-180430 PDI-SMA2-SG03-180427 PDI-SMA2-SG04-180427 PDI-SMA2-SG05-180501 PDI-SMA2-SG06-180427 PDI-SMA2-SG06-180427 PDI-SMA2-SG07-180430 PDI-SMA2-SG13-180430

Sample ID PDI-SMA2-SG01-180427 PDI-SMA2-SG02-180430 PDI-SMA2-SG03-180427 PDI-SMA2-SG04-180427 PDI-SMA2-SG05-180501 PDI-SMA2-SG06-180427 PDI-SMA2-SG106-180427 PDI-SMA2-SG07-180430 PDI-SMA2-SG13-180430
Sample Date 4/27/2018 4/30/2018 4/27/2018 4/27/2018 5/1/2018 4/27/2018 4/27/2018 4/30/2018 4/30/2018

Depth 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm
Sample Type N N N N N N FD N N

Matrix SE SE SE SE SE SE SE SE SE
X 997351.751 997437.526 997503.611 997342.032 997335.904 997405.082 997405.082 997487.7 997475.68
Y 696303.863 696294.191 696266.504 696271.649 696251.542 696219.846 696219.846 696194.012 696156.088

RAL

Total organic carbon 0.63 3.25 0.81 0.74 2.41 2 2.66 1.92 1.96
Total solids 89.13 43.02 68 64.05 55.29 45.39 45.53 45.1 36.18

Copper 390 106 49.6 34.1 119 59.7 47.1 46.3 47.7 48.8

Butyltin (ion) 4.46 U 3.26 J 6 U 10.8 7.74 8.75 9.19 U 2.26 J 2.73 J
Dibutyltin (ion) 2.98 J 6.39 8.5 U 68.9 60.7 24.2 8.42 J 5.99 5.03 J
Tetrabutyltin 5.46 U 4.93 U 7.35 U 7.52 U 4.81 U 10.6 U 11.3 U 4.82 U 4.76 U
Tributyltin (ion) 1.74 J 6.88 0.716 J 33.8 79 9.2 4.99 J 10 7.65

Tributyltin (ion) 7.5 0.27619 J 0.21169 0.088395 J 4.5676 3.278 0.46 0.18759 J 0.5208 0.39031

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) -- 1.91 J 1.03 J -- -- 5.6 4 J 4.99 J 4.39 J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) -- 10.4 J 6.18 J -- -- 21.7 J 20.5 J 21 J 19.2 J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) -- 20.4 J 12 J -- -- 48.8 42.5 41.6 37.2
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) -- 62.3 35.9 -- -- 121 107 104 95.8
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) -- 33.3 19.5 J -- -- 71.7 65.9 60.6 48.8
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) -- 1190 656 -- -- 1450 1320 1310 1330
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) -- 9430 5050 -- -- 9590 8880 8760 8810
Total Tetrachlorodibenzo-p-dioxin (TCDD) -- 867 J 554 J -- -- 3160 J 3480 J 3470 J 2800
Total Pentachlorodibenzo-p-dioxin (PeCDD) -- 815 J 509 -- -- 2620 2980 J 2790 2390
Total Hexachlorodibenzo-p-dioxin (HxCDD) -- 1340 830 -- -- 3430 3340 3070 2700
Total Heptachlorodibenzo-p-dioxin (HpCDD) -- 3160 1730 -- -- 3600 3300 3260 3800
2,3,7,8-Tetrachlorodibenzofuran (TCDF) -- 5.37 3.55 J -- -- 11.4 9.58 10.5 9.63
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) -- 5.53 J 3.31 J -- -- 9.68 J 8.66 J 9.66 J 8.12 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) -- 7.98 J 4.49 J -- -- 15.6 J 13 J 14.3 J 14.1 J
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) -- 27.5 17.6 J -- -- 36.6 35.7 36.7 38.5
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) -- 12.5 J 7.72 J -- -- 18.2 J 16.1 J 17.4 J 16.1 J
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) -- 1.3 J 0.754 J -- -- 2.04 J 1.28 J 1.74 J 1.8 J
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) -- 9.77 J 6.04 J -- -- 13.5 J 12.2 J 13.4 J 12.8 J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) -- 338 208 -- -- 360 326 337 348
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) -- 19.3 J 15.5 J -- -- 24.5 20.4 J 20.2 J 21.7 J
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) -- 845 513 -- -- 954 841 808 888
Total Tetrachlorodibenzofuran (TCDF) -- 128 J 80.4 J -- -- 311 J 270 J 286 J 252 J
Total Pentachlorodibenzofuran (PeCDF) -- 174 J 105 J -- -- 305 J 266 J 291 J 307 J
Total Hexachlorodibenzofuran (HxCDF) -- 456 J 290 -- -- 583 J 546 J 574 J 650
Total Heptachlorodibenzofuran (HpCDF) -- 1210 760 -- -- 1340 1210 1220 1330

Total Dioxin/Furan TEQ 2005 (Mammal) (U = 0) -- 50.6694 J 29.4266 J -- -- 86.1026 J 77.2661 J 78.7062 J 74.033 J
Total Dioxin/Furan TEQ 2005 (Mammal) (U = 1/2) * -- 50.6694 J 29.4266 J -- -- 86.1026 J 77.2661 J 78.7062 J 74.033 J

Notes: 

Bold: detected result cm: centimeter mg/kg: milligrams per kilogram -OC: organic carbon normalized RAL: Remedial Action Level TEQ: toxicity equivalence

* Surface-weighted average concentration RAL (42 ng/kg TEQ) FD: field duplicate N: normal sample pct: percent SE: sediment matrix U: compound analyzed, but not detected above detection limit

µg/kg: micrograms per kilogram J: estimated value ng/kg: nanograms per kilogram PDI: pre-remedial design investigation SMA: sediment management area

Dioxin Furans (ng/kg)

Conventional Parameters (pct)

Metals (mg/kg)

Organometallic Compounds (µg/kg)

Organometallic Compounds (mg/kg-OC)

Dioxin Furans (ng/kg)
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Table A-5
SMA-3 PDI Sediment Results

Task SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018 SheltonRI_FS_2018
Location ID PDI-SMA3-OG01-180502 PDI-SMA3-SG01-180426 PDI-SMA3-SG01-180426 PDI-SMA3-SG02-180426 PDI-SMA3-SG03-180426 PDI-SMA3-SG04-180426 PDI-SMA3-SG1004-1804 PDI-SMA3-SG2004-1804 PDI-SMA3-SG05-180426 PDI-SMA3-SG06-180426

Sample ID PDI-SMA3-OG01-180502 PDI-SMA3-SG01-180426 PDI-SMA3-SG101-180426 PDI-SMA3-SG02-180426 PDI-SMA3-SG03-180426 PDI-SMA3-SG04-180426 PDI-SMA3-SG1004-180426 PDI-SMA3-SG2004-180426 PDI-SMA3-SG05-180426 PDI-SMA3-SG06-180426
Sample Date 5/2/2018 4/26/2018 4/26/2018 4/26/2018 4/26/2018 4/26/2018 4/26/2018 4/26/2018 4/26/2018 4/26/2018

Depth 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm
Sample Type N N FD N N N N N N N

Matrix SE SE SE SE SE SE SE SE SE SE
X 995842.972 995703.931 995703.931 995910.095 996110.857 996185.782 996184.854 996188.995 996258.992 996332.697
Y 693659.884 694164.595 694164.595 694106.722 694048.42 693919.446 693916.436 693916.3 693788.704 693660.38

RAL

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.248 J 3.57 J 3.94 J 3.75 J 3.6 J 6.36 7.34 5.42 3.23 J 2.6 J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 1.39 J 13.3 J 13.7 J 15.9 J 14.8 J 27.3 29.4 18.8 J 15 J 11.2 J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 2.06 J 21.3 J 24.7 27.5 22.9 J 52 60.8 34.3 24.6 20.9 J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 11 83.5 86 91.4 89.3 161 157 114 82.8 70.5
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 3.58 J 36.6 47.2 43 38.7 72.9 89.2 43.6 42.4 34
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 276 1700 1840 1890 1760 2910 2150 1780 1560 1410
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 3740 14700 15000 15000 14300 20300 14300 14100 13700 12200
Total Tetrachlorodibenzo-p-dioxin (TCDD) 53.7 J 652 J 870 J 1800 J 1150 J 4220 J 3520 2240 987 J 468 J
Total Pentachlorodibenzo-p-dioxin (PeCDD) 48.2 J 702 842 1210 921 3320 2860 1780 984 659 J
Total Hexachlorodibenzo-p-dioxin (HxCDD) 102 1380 1550 1730 1590 3410 4160 2420 1580 1330
Total Heptachlorodibenzo-p-dioxin (HpCDD) 664 4850 4890 5140 4950 6940 5420 4780 4290 3770
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.836 J 12.9 15 13.4 14 21.8 23.1 13.6 11.2 8.46
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.827 J 9.95 J 10.7 J 11.3 J 10.5 J 16.8 J 18.1 J 14.5 J 10.3 J 8.06 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.941 J 14.2 J 14.5 J 15 J 15 J 26.7 26.2 20 J 12.8 J 11.4 J
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 4.32 J 49.9 48.6 51.6 54.1 104 63.3 56.9 44.4 38.1
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 2.23 J 20 J 19.9 J 21 J 21.1 J 32.4 27.2 23.3 J 18.4 J 16.7 J
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 0.263 U 1.81 J 1.73 J 2.09 J 2.1 J 2.99 J 2.52 J 2.04 J 1.73 J 1.5 J
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 1.51 J 15.4 J 15 J 15.7 J 15.5 J 22.7 J 21 J 16.4 J 13.8 J 12.5 J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 90.9 608 650 674 829 1030 637 652 507 467
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 7.37 41.4 47.5 36.3 51.1 78.1 38.7 34.3 28.7 26.5
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 213 1700 1950 2070 1570 4150 1370 1670 1340 1140
Total Tetrachlorodibenzofuran (TCDF) 16.7 J 290 J 321 J 309 J 319 J 595 J 593 J 457 J 279 J 183 J
Total Pentachlorodibenzofuran (PeCDF) 25.2 J 290 J 285 J 317 J 327 J 522 J 529 J 413 J 282 J 223 J
Total Hexachlorodibenzofuran (HxCDF) 95.6 J 776 786 J 835 872 1470 1020 949 696 620
Total Heptachlorodibenzofuran (HpCDF) 355 2380 2670 2730 2600 4880 2260 2730 1830 1660

Total Dioxin/Furan TEQ 2005 (Mammal) (U = 0) 9.42731 J 73.9835 J 78.584 J 82.182 J 80.147 J 136.669 J 122.513 J 90.463 J 71.781 J 60.7648 J
Total Dioxin/Furan TEQ 2005 (Mammal) (U = 1/2) 9.44046 J 73.9835 J 78.584 J 82.182 J 80.147 J 136.669 J 122.513 J 90.463 J 71.781 J 60.7648 J

Notes: 

Bold: detected result

* Surface-weighted average concentration RAL (42 ng/kg TEQ)

cm: centimeter

FD: field duplicate

J: estimated value

N: normal sample

ng/kg: nanograms per kilograms

PDI: pre-remedial design investigation

RAL: Remedial Action Level

SE: sediment matrix

SMA: sediment management area

TEQ: toxicity equivalence

U: compound analyzed, but not detected above detection limit

Dioxin Furans (ng/kg)

Dioxin Furans (ng/kg)
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Table A-6
SMA-3 PDI Porewater Hydrogen Sulfide Results

Sample ID Sulfide (mg/L as H2S)
PDI-SMA3-DGT01 0.004 U
PDI-SMA3-DGT02 0.004 U
PDI-SMA3-DGT1002 (duplicate) 0.004 U
PDI-SMA3-DGT2002 (triplicate) 0.004 U
PDI-SMA3-DGT03 0.004 U
PDI-SMA3-DGT04 0.004 U
PDI-SMA3-DGT05 0.004 U
PDI-SMA3-DGT1005 (duplicate) 0.004 U
PDI-SMA3-DGT2005 (triplicate) 0.004 U
PDI-SMA3-DGT06 0.004 U
PDI-SMA3-DGT106 (duplicate) 0.004 U
PDI-SMA3-SG03 0.032
PDI-SMA3-SG05 0.004 U
PDI-SMA3-SG07 0.006
PDI-SMA3-SG08 0.01
PDI-SMA3-SG10 0.004 U
PDI-SMA3-SG12 0.005
PDI-SMA3-SG14 0.012
PDI-SMA3-SG18 0.004 U
PDI-SMA3-SG19 0.012
Notes:
H2S: hydrogen sulfide
mg/L: milligrams per liter
PDI: pre-remedial design investigation
SMA: sediment management area
U: not detected above the method detection limit
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Table A-7
Shelton SCU Surface Sediment Dioxin/Furan 2017 Retest Results

Task SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017 SheltonRI_FS_2017
Location ID SG-01-170713 SH-03-170809 SH-04-170713 SH-13A-170713 SH-14-170712 SH-19-170712 SH-21-170712 SH-22-170712 SH-24-170713 SH-28-170712

Sample ID SG-01-SG-170713 SH-03-SC-0-10-170809 SH-04-SG-170713 SH-13A-SG-170713 SH-14-SG-170712 SH-19-SG-170712 SH-21-SG-170712 SH-22-SG-170712 SH-24-SG-170713 SH-28-SG-170712
Sample Date 7/13/2017 8/9/2017 7/13/2017 7/13/2017 7/12/2017 7/12/2017 7/12/2017 7/12/2017 7/13/2017 7/12/2017

Depth 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm 0–10 cm
Sample Type N N N N N N N N N N

Matrix SE SE SE SE SE SE SE SE SE SE
X 996049.125 996814.446 996383.079 996153.767 999092.728 996183.628 996872.434 997441.609 998145.069 998803.183
Y 696269.737 695861.948 695943.332 693698.315 694408.1 694198.083 694494.339 693708.26 693633.613 695034.68

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1.35 U 8.38 J 1.38 U 4.55 1.55 U 2.51 U 1.56 U 0.936 U 1.58 U 1.81 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 2.5 J 37.2 7.88 15.1 3.53 J 6.39 J 7.79 0.892 U 1.69 J 1.17 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 4.09 74.8 16.5 J 20.8 6.17 11.1 18.6 5.2 J 2.42 J 1.57 J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 26.6 471 68.5 55.3 29.4 50.8 63.4 31.2 11.1 9.98
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 8.14 151 29.2 28.2 10.2 J 16.1 J 29.7 7.81 J 4.26 J 3.63 J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 596 13300 J 1350 796 493 925 1510 1190 230 174
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 2240 145000 J 14700 7420 4160 7310 12700 7900 1960 1550
Total Tetrachlorodibenzo-p-dioxin (TCDD) 46.5 J 1170 J 492 J 1160 J 210 J 387 514 J 76.3 J 45.6 73.4 J
Total Pentachlorodibenzo-p-dioxin (PeCDD) 57 J 1430 J 681 J 1050 235 J 359 J 663 J 93.1 J 75 J 64.1 J
Total Hexachlorodibenzo-p-dioxin (HxCDD) 147 J 4800 1060 J 1050 461 J 581 J 1200 616 J 156 J 208 J
Total Heptachlorodibenzo-p-dioxin (HpCDD) 915 35100 3200 2170 1370 2150 4350 6540 557 567
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 1.75 U 21.8 3.94 J 12.7 3.72 J 10.9 4.66 1.21 U 2.09 U 1.84 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 1.89 J 28.3 4.89 7.6 2.59 J 7.43 6 1.46 J 1.42 J 1.36 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 3.01 J 55 6.75 13.1 4.83 9.56 J 7.8 2.54 J 2.53 J 1.03 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 27.2 282 32.4 22.3 16.3 26.1 31.7 7.33 6.54 4.83
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 5.7 J 88.3 12.9 11.1 5.93 10 J 11.9 3.02 J 1.81 J 2.33 J
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 1.27 U 4.83 U 2.03 U 2.07 U 1.13 U 2.93 U 2.23 U 1.19 U 1.5 U 1.58 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 10.2 151 19.7 15.1 8.49 J 17.1 18 5.56 4.74 3.02 J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 271 4100 395 237 171 444 441 80.2 85.5 55.9
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 21.5 242 25 14.9 9.97 19.9 24.4 4.33 J 4.2 J 3.26 J
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 950 18800 J 1540 736 536 1410 1770 220 272 149
Total Tetrachlorodibenzofuran (TCDF) 5.51 480 J 86 J 300 J 89.9 J 273 J 112 J 1.21 U 2.09 U 1.84 U
Total Pentachlorodibenzofuran (PeCDF) 47.5 J 890 J 126 J 168 J 93.3 J 188 J 132 J 40 J 26 J 28.2 J
Total Hexachlorodibenzofuran (HxCDF) 394 J 5390 545 J 368 281 J 546 J 525 J 146 113 J 87.6 J
Total Heptachlorodibenzofuran (HpCDF) 1350 J 18300 1590 846 J 598 1620 1670 268 J 255 J 163 J

Total Dioxin/Furan TEQ 2005 (Mammal) (U = 0) 21.4947 J 412.479 J 50.9377 J 53.2838 21.2262 J 40.1959 J 52.201 21.9991 J 9.4452 J 5.4181 J
Total Dioxin/Furan TEQ 2005 (Mammal) (U = 1/2) 22.3207 J 412.7205 J 51.7292 J 53.3873 22.0577 J 41.5974 J 53.0925 23.0331 J 10.4147 J 7.2336 J

Notes: 

Bold: detected result

* Surface-weighted average concentration RAL (42 ng/kg TEQ)

cm: centimeter

J: estimated value

N: normal sample

ng/kg: nanograms per kilogram

RAL: Remedial Action Level

SCU: sediment cleanup unit

SE: sediment matrix

TEQ: toxicity equivalence

U: compound analyzed, but not detected above detection limit

Dioxin Furans (ng/kg)

Dioxin Furans (ng/kg)
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Table A-8
Summary of Initial and Retest Dioxin/Furan TEQ Results

2017 Initial Test 
Results 2018 Retest Results

SG-01 22.8 22.3
SH-03 287 413
SH-04 20.7 51.8

SH-13A 42.5 53.4
SH-14 13.7 22.1
SH-19 15.7 41.6
SH-21 15.6 53.1
SH-22 22.0 23.0
SH-24 21.4 10.4
SH-28 9.92 7.23

Notes:
ng/kg dw: nanograms per kilogram on a dry weight basis

Station

Dioxin/Furan TEQ Mammal (ng/kg dw)
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NOTE(S):
1. Bathymetry is combined from eTrac survey
(2018), Bluegreen Lidar (2003), SPI sample
elevations (2017), and PSDEM 2005,
respectively.
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L:\Anchor\Shelton Harbor\42441COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor Environmental, LLC July 20, 2018
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Cindy Fields

SUBJECT: Shelton Harbor, Data Validation

Dear Ms. Fields,

Enclosed are the final validation reports for the fraction listed below. These SDGs were received on
June 15, 2018. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #42441:

SDG # Fraction

DPWG64001
DPWG64036

Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 4 guidelines. The analyses were validated using the
following documents, as applicable to each method:

! Sampling and Quality Assurance Project Plan for Shelton Harbor Sediment Cleanup
Unit, Oakland Bay and Shelton Harbor Sediment Cleanup Site, Shelton Washington;
July 2017

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review, April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Senior Chemist



Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Shelton Harbor\42441ST.wpd

3,077 pages- ADV Attachment 1

    EDD / Stage 2B / Dioxins Stage 4 LDC #42441 (Simpson Timber Company/Anchor Environmental - Seattle WA / Shelton Harbor)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A DPWG64001 06/15/18 07/09/18 0 21

B DPWG64036 06/15/18 07/09/18 0 27

Total J/CR 0 48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48



LDC Report# 42441 A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Shelton Harbor 

LDC Report Date: July 20, 2018 

Parameters: Polychlorinated Oioxins/Oibenzofurans 

Validation Level: Stage 4 

Laboratory: SGS AXYS Analytical Services, LTD 

Sample Delivery Group {SDG): OPWG64001/WG63849 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

POI-SMA t-SG15-180425 L29259-1 Sediment 04/25/18 
POI-SMA 1-SG16-180425 L29259-2 Sediment 04/25/18 
POI-SMA 1-SG17-180425 L29259-3 Sediment 04/25/18 
POI-SMA 1-SG18-180425 L29259-4 Sediment 04/25/18 
POI-SMA 1-SG19-180425 L29259-5 Sediment 04/25/18 
POI-SMA 1-SG20-180425 L29259-6 Sediment 04/25/18 
POI-SMA 1-SG1 007-180425 L29259-7 Sediment 04/25/18 
POI-SMA 1-SG2007 -180425 L29259-8 Sediment 04/25/18 
POI-SMA1-SG111-180425 L29259-9 Sediment 04/25/18 
POI-SMA t-SG1 08-180425 L29259-10 Sediment 04/25/18 
POI-SMA 1-SG01-180425 L29259-11 Sediment 04/25/18 
POI-SMA 1-SG02-180425 L29259-12 Sediment 04/25/18 
POI-SMA 1-SG03-180425 L29259-13 Sediment 04/25/18 
POI-SMA 1-SG04-180425 L29259-14 Sediment 04/25/18 
POI-SMA 1-SG04-1804250L L29259-140L Sediment 04/25/18 
POI-SMA 1-SG05-180425 L29259-15 Sediment 04/25/18 
POI-SMA 1-SG06-180425 L29259-16 Sediment 04/25/18 
POI-SMA 1-SGO? -180425 L29259-17 Sediment 04/25/18 
POI-SMA 1-SG08-180425 L29259-18 Sediment 04/25/18 
POI-SMA 1-SG09-18042~ L29259-19 Sediment 04/25/18 
POI-SMA t-SG1 0-180425 L29259-20 Sediment 04/25/18 
POI-SMA t-SG08-1804250UP L29259-180UP ·sediment 04/25/18 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Sampling and Quality Assurance Project Plan for Shelton Harbor Sediment 
Cleanup Unit, Oakland Bay and Shelton Harbor Sediment Cleanup Site, Shelton, 
Washington (July 2017) and a modified outline of the USEPA National Functional 
Guidelines (NFG) for High Resolution Superfund Methods Data Review (April 2016). 
Where specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample quantitation 
and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 Oo/o valley definition). 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

WG63849-101 05/11/18 1,2,3,4,6,7,8-HpCOO 0.665 pg/g All samples in SOG 
OCOO 1.55 pg/g OPWG64001/WG63849 
1,2,3,4,6,7,8-HpCOF 0.358 pg/g 
OCOF 0.286 pg/g 
Total TCOO 0.845 pg/g 
Total PeCOO 0.273 pg/g 
Total HxCOO 0.529 pg/g 
Total HpCOO 0.665 pg/g 
Total HpCOF 0.358 pg/g 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Compound RPD (Limits) Flag AorP 

POI-SMA 1-SG08-1804250UP 1,2,3,7,8,9-HxCOO 38.5 (S35) J (all detects) A 
(POI-SMA 1-SG08-180425) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R} were within QC limits. 

4 
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IX. Field Duplicates 

Samples POI-SMA 1-SG1 007-180425 and POI-SMA 1-SG2007 -180425 were identified as 
field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (pg/g) 

Compound POI-SMA 1-SG1 007-180425 POI-SMA 1-SG2007 -180425 RPD (Limits) 

2,3,7,8-TCDD 0.317 0.309 3 (:S50) 

1,2,3,7,8-PeCDD 0.441 0.333U Not calculable 

1,2,3,4,7,8-HxCDD 0.612 0.600 2 (:S50) 

1,2,3,6,7,8-HxCDD 1.63 1.31 22 (:S50) 

1,2,3,7,8,9-HxCDD 1.37 1.09 23 (:S50) 

1,2,3,4,6,7,8-HpCDD 37.7 29.9 23 (:S50) 

OCDD 321 274 16 (:S50) 

2,3,7,8-TCDF 0.482 0.472 2 (:S50) 

2,3,4,7,8-PeCDF 0.288 0.346U Not calculable 

1,2,3,4,7,8-HxCDF 0.782 0.741 5 (:S50) 

1,2,3,6,7,8-HxCDF 0.356 0.419 16 (:S50) 

1,2,3,4,6,7,8-HpCDF 15.2 9.82 43 (:S50) 

1,2,3,4,7,8,9-HpCDF 0.677 0.804 17 (:S50) 

OCDF 40.2 29.5 31 (:S50) 

Total TCDD 9.90 13.8 33 (:S50) 

Total PeCDD 14.5 11.9 20 (:S50) 

Total HxCDD 32.6 25.8 23 (:S50) 

Total HpCDD 89.6 74.1 19 (:S50) 

Total TCDF 1.83 3.61 65 (:S50) 

5 
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Concentration (pg/g) 

Compound PDI-SMA 1-SG1 007-180425 PDI-SMA 1-SG2007 -180425 RPD (Limits) 

Total HxCDF 4.36 3.24 29 (:S50) 

Total PeCDF 15.5 12.8 19 (:S50) 

Total HpCDF 52.0 34.7 40 (:S50) 

X. Internal Standards 

All internal standard recoveries (0/oR) were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG All compounds were reported as estimated maximum J (all detects) A 
DPWG6400 1/WG63849 possible concentration (EMPC). 

Sample Compound Finding Criteria Flag AorP 

POI-SMA 1-SG04-180425 OCDD Sample result exceeded Reported result should be J (all detects) A 
calibration range. within calibration range. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

6 
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In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Flag AorP 

POI-SMA 1-SG04-180425 OCDD Not reportable -

All samples in SDG 2,3,7,8-TCDF Not reportable -
DPWG64001/WG63849 1 ,2,3,7,8,9-HxCDD 

Due to DUP RPD and results reported by the laboratory as EMPCs, data were qualified as 
estimated in twenty-one samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered valid 
and usable for all purposes. 

7 
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Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 
DPWG64001/WG63849 

Sample Compound Flag AorP Reason 

POI-SMA 1-SG15-180425 All compounds were reported as J (all detects) A Compound quantitation 
POI-SMA 1-SG16-180425 estimated maximum possible (EMPC) 
PDI-SMA1-SG17-180425 concentration (EMPC). 
PDI-SMA1-SG18-180425 
POI-SMA 1-SG19-180425 
POI-SMA 1-SG20-180425 
PDI-SMA1-SG1007-180425 
POI-SMA 1-SG2007 -180425 
PDI-SMA1-SG111-180425 
POI-SMA 1-SG1 08-180425 
POI-SMA 1-SG01-180425 
POI-SMA 1-SG02-180425 
POI-SMA 1-SG03-180425 
POI-SMA 1-SG04-180425 
PDI-SMA1-SG04-180425DL 
POI-SMA 1-SG05-180425 
POI-SMA 1-SG06-180425 
POI-SMA 1-SG07 -180425 
PDI-SMA1-SG08-180425 
POI-SMA 1-SG09-180425 
POI-SMA 1-SG 1 0-180425 

POI-SMA 1-SG08-180425 1 ,2,3, 7,8,9-HxCDD J (all detects) A Duplicate sample analysis 
(RPD) 

POI-SMA 1-SG04-180425 OCDD Not reportable - Overall assessment of 
data 

. 

POI-SMA 1-SG15-180425 2,3,7,8-TCDF Not reportable - Overall assessment of 
POI-SMA 1-SG16-180425 1 ;2,3, 7 ,8,9-HxCDD data 
POI-SMA 1-SG17-180425 
POI-SMA 1-SG18-180425 
POI-SMA 1-SG19-180425 
POI-SMA 1-SG20-180425 
PDI-SMA1-SG1 007-180425 
POI-SMA 1-SG2007 -180425 
PDI-SMA1-SG111-180425 
POI-SMA 1-SG1 08-180425 
POI-SMA 1-SG01-180425 
POI-SMA 1-SG02-180425 
POI-SMA 1-SG03-180425 
POI-SMA 1-SG04-180425 
POI-SMA 1-SG04-180425DL 
POI-SMA 1-SG05-180425 
POI-SMA 1-SG06-180425 
POI-SMA 1-SG07 -180425 
POI-SMA 1-SG08-180425 
POI-SMA 1-SG09-180425 
PDI-SMA1-SG10-180425 

Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG DPWG64001/WG63849 

No Sample Data Qualified in this SDG 
8 
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LDC#: 42441A21 VALIDATION COMPLETENESS WORKSHEET Date:WY 
Page:_Lof~ 

Reviewer:~ 
SDG #: DPWG64001/ vJ 6\ G.?84~ Stage 4 
Laboratory: SGS AXYS Analytical Services. L TO 

2nd Reviewer:_~---
METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I ~alidatico A[ea I I 
Sample receipt/Technical holding times A-tA.. 
HRGC/HRMS Instrument performance check A 
Initial calibration~ ~~~ 0/o 
Continuing calibration A-
Laboratory Blanks bvJ 

Field blanks tJ 
Matrix spjke/Matrix spike duplicates /0-.A ~ ~ c.>.::> 
Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

PDI-SMA1.SG15-180425 

PDI-SMA SG16-180425 

PDI-SMA SG17-180425 

PDI-SMA SG18-180425 

PDI-SMA SG19-180425 

PDI-SMA SG20-180425 

PDI-SMA SG 1 007-180425 

PDI-SMA SG2007 -180425 

PDI-SMA SG111-180425 

PDI-SMA SG 1 08-180425 

PDI-SMA SG01-180425 

PDI-SMA SG02-180425 

PDI-SMA SG03-180425 

PDI-SMA SG04-180425 
~, 

\ 

L:\Anchor\Shelton Harbor\42441 A21 W. wpd 

b op~ 

!:::,vJ P~ 
1\ 

.!>w 
b. 
/.::>. 

~vJ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

Comments 

~0 !:- -vO (\-() teN 
Q..C,_ \\~\+-

1 + co 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

L29259-1 

L29259-2 

L29259-3 

L29259-4 

L29259-5 

L29259-6 

L29259-7 

L29259-8 

L29259-9 

L29259-10 

L29259-11 

L29259-12 

L29259-13 

L29259-14 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

I 



LDC #: 42441 A21 
SDG #: DPWG64001 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: SGS AXYS Analytical Services. L TO 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Client 10~ LabiD 

15 POI-SMtSG04-180425RE- 0 l L29259-14Re D\..... 

16 POI-SMA SG05-180425 L29259-15 

17 POI-SMA SG06-180425 L29259-16 

18 POI-SMA SGO? -180425 L29259-17 

19 POI-SMA SG08-180425 L29259-18 

20 POI-SMA SG09-180425 L29259-19 

21 POI-SMA SG 1 0-180425 L29259-20 

22 POI-SMA SG08-1804250UP L29259-180U P 

23 

24 

25 

Notes· 
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Date: '/t..?JK 
Page:_"Zt5f~ 

Reviewer:---ft_ __ 
2nd Reviewer:~ 

Matrix Date 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans 

Were all percent relative standard deviations (%RSD) ~ 20% for all 
com ? 

Did all calibration standards meet the I on Abundance Ratio criteria? 

Was the signal to noise ratio for each target compound ~ 2.5 and for each recovery 
and internal standard > 1 0? 

Was a method blank associated with in this SDG? 

Was a method blank performed for each matrix and whenever a sample extraction 
was ed? 

Was there contamination in the method blanks? If yes, please see the Blanks 
Validation r.nrnnl,~t~nP~~!::: '"''nrL~eth,..,..t·? 

Level IV checklist_16138. wpd 

Page:_1 of_2_ 
Reviewer: FT 

2nd Reviewer: ~ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
uantitation within RT established in the ance check solution? 

Did contain all characteristic ions listed in the table attached? 

Was the Jon Abundance Ratio for the two uantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard ~ 
2.5? 

Does the maximum intensity of each specified characteristic ion coincide within :t 2 
seconds labeled sta 

For PCDF identification, was any signal (S/N ?: 2.5, at :t seconds RT) detected in 
the corres PCDPE channel? 

Level IV checklist_1613B.wpd 

Yes No NA Find 
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Reviewer: FT . 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

-------- -- -- -- -- -

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

I D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

I E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: ____________________________________________________________________________________________________________ __ 

COMPNDList (3).wpd 



LDC#: t/'-.4414 2/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 
PJease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Were all samples associated with a method blank? 
Y N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 

Page:_fof_/ 

Reviewer: r;;£._ 
2nd Reviewer: 

Y N N/A Was the method blank contaminated? _, 
lank extraction date: 5 lti/Jf; Blank analysis date: S /It:, !J!J Associated samples: /J-/ l 7 b X 

-- - ---- - -

IV'(/ 
I Blank ID II Sample Identification I Compound 

[ w Gu '3 ~1/1-IO I 
f 0-6~!7 

c:, ~-~ 
fY 0-358 
6< o. "38/, 

R o. 'i'/S 
s 0 .. ~73 

T o.s~CJ 

LA o.b6.5 

'/ (),,3~~ 
-------- -

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS90_1 (3).wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Laboratory Duplicates 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Were laboratory duplicate pairs identified in this SDG. 
Were target compounds detected in the laboratory duplicate pairs? 

Concentration ( P 'i / 't-) RPD 
Compound 

IOJ 
I vI - (~~%) 

a..~ 

E ol· ~ "S'·3 3$~~ 

FLDUP90.wpd 

Page:~f / 

Reviewer: FT 
2nd reviewer: (;:>/: 

QUAL 
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LDC#: 

METHOD: 16138 

I 
Compound 

I 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

0 

p 

Q 

R 

s 

T 

u 

v 

w 

X 

y 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentration ~e9'9~ 

7 I 8 

0.317 0.309 

0.441 0.333U 

0.612 0.600 

1.63 1.31 

1.37 1.09 

37.7 29.9 

321 274 

0.482 0.472 

0.288 0.346U 

0.782 0.741 

0.356 0.419 

15.2 9.82 

0.677 0.804 

40.2 29.5 

9.90 13.8 

14.5 11.9 

32.6 25.8 

89.6 74/1 

1.83 3.61 

4.36 3.24 

15.5 12.8 

52.0 34.7 

I 

Page:_lof_ / 
Reviewer: b 

2nd Reviewer:~ 

(:5:50) 

I 
RPD 

3 

NC 

2 

22 

23 

23 

16 

2 

NC 

5 

16 

43 

17 

31 

33 

20 

23 

19 

65 

29 

19 

40 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2018\42441A21.wpd 



LDC#: '/ll('l/ A-2/ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation·and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page: /of_L 
Reviewer: t? 

2nd Reviewer: b-..__ 

Please see qualifications below for all questions answered "N.". Not applicable questions are identified as "N/A". 

A. JN/A. Were the correct internal standard (IS), qu~ntitation ions and relative response factors (RRF) used to quantitate the compound? 
~ Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample 10 Finding Associated Samples Qualifications 

Atl all compounds reported as estimated Jdet/A 
maximum possible concentration (EMPC) 

I I I 

1'1 
IG 

e ')( t.e eolecvf ec:::tl 

I I 

J~ef- lA 

I 
8ot ..-.~e_ 

Comments: See sample calculation verification worksheet for recalculations 
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LDC#: ~yjA-2/ VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

PI lifications below for all t" d "N". Not aoolicabl t" ·dentified as "N/A" 

....... ' 

/ 

# Date Sample ID Finding Associated Samples 

ltf G e;<c.e-e oleo! C!..a/ RotJ ttofP 

l/ 

All fi_L £ _E_J"7:)m D/3~ 

(li12_or +' oil re~ulhs 
I 

DB za..;- Jo r fl .,. f) J (1!) *'h 

u u 

Page: _!of/ 

Qualifications 

N/Z. 

lVII< 

Comments: ____________________________________________________________________________________________________________________________________________ ___ 

OVR90.wpd 



LDC#: 'f-:J. VY/ /t2/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:____0>f / 

L:2 Reviewer: 
~ 

2nd Reviewer: C:: 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax = Area of compound, 
Cx = Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) S = Standard deviation of the RRFs, X = Mean of the RRFs 

# 

2 

3 

Standard ID 

I CAL 

Calibration 
Date 

11/6/17 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD _ _CJC-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD _ _CJC-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD _ _CJC-1 ,2,4,6,7,8,-HpCDD) 

nrn1= t13r ..o.cn..Dl_ 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD _C 3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

orm: r13r ornm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD _C 3C-2,3,7,8-TCDD) 

1 ,2,3,6, 7 ,8-HxCDDeC-1 ,2,3,6, 7,8-HxCDD) 

1 ,2,3,4,6,7,8-H.Q@DC3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

'"' _J 

Average RRF 
(initial) 

0.9466 

1.0166 

0.9904 

1.021 

1 ')t:;')L[ 

I Becalcaalate;-1 R~=>ru ...... _ _. 

Average RRF 
RRF (initial) (CS3 std) 

I R""c-~lr-••bt,.rt 1~1· eecalcaalated I 
RRF I II 

( CS3 std) %RSD ~ 

0.9466 0.971 0.971 2.14 2.14 

1.0166 1.048 1.048 4.78 4.78 

0.9904 1.014 1.014 5.24 5.24 

1.021 1.046 1.046 3.34 3.34 

1 ')t:;')L[ ~ ~ _fL?'\ s:!')t; 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 'IJ.'fL//4 ~/' VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of_/ 

Reviewer: /2 
2nd Reviewer: .9., 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(C;s)/(A;s)(Cx) Ax= Area of compound, 
Cx =Concentration of compound, average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) S = Standard deviation of the RRFs, 

A;s = Area of associated internal standard 
C;s = Concentration of internal standard 
X = Mean of the RRFs 

# Standard ID 
Calibration 

Date 

IIICAL 1-= 
I 08225 ;;>-j/o /J8 

2 

3 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDI= £13C OCDD\ 

2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nr.m= t 13r...oc.nru_ 

2,3,7 ,8-TCDF C3C-2,3,7 ,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6, 7 ,8-HxCDD _.CC-1 ,2,3,6, 7 ,8-HxCDD) 

1 ,2,3,4,6, 7 ,8-HpCDD C3C-1,b1,_6_,?_,8,-HpCDD) 

OCDF C3C-OCDD) 

Average RRF 
(initial) 

0.88 

I RPr:::~lr••l:::~tPrf I 
Average 

RRF (initial) 

0.88 

RRF 
(CS3 std) 

0.91 

I RPr:::~lr••l~tPrf ~~~· Rpcalcl~ 
RRF I II 

( CS3 std) %RSD ~ 

0.91 8.10 8.10 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\Documents\ICALS Voa Svoa GC Perchlorate PAH\16138\SGS AXYS\020618 D8225.wpd 



LDC #: 1' ;;. t( l/ I It z I VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Reviewer:_~ 

2nd Reviewer: 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C;5)/(A;5)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;s =Area of associated internal standard 

D Standard ID 
Calibration 

Date 

,~1 ~ I s /Jt, /IS 
tf/ 5"9. 

,~1 CA11 1 s ;11 11 PJ 

oo.·o~ 

~~I eJl, v 1 s /Jb /18 
{)1;:2.~ 
.2 o: !J _i__ 

Cx =Concentration of compound, C;s =Concentration of internal standard 

Compoun_c.f (B.ef~r~nce Internal Standard) 

2,3,7,8-TCDF (~C-2,31_7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8~TCDq}_ 

1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-Hp_c_o_Qj_13C-1,2,4,6,7,8,-HpCDD) 

_nr.m: t13c-ocnrn 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-~,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD _C 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-Hp_QD_p C3C-1,2,4,6,7,8,-HpCDD) 

or.m: _i!_3c...o.cnm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD C3C-1,2,31_6,7_',8-tJxg_DQ)_ 

1,2,3,4,6,7,8-HpQDI:) C3C-1,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

Average RRF 
(initial) 

fO.D 
,o.o 
.,srJ.c} 

~.o 
/()0.0 

JO. 0 
/0·0 
so.o 
SJ·O 
100·0 

/0-0 

rrJI. Rpc;~•ted IEJfec•:~IOWd I 

J0·2- II i_O·~ 

1'2·2- II to.z. 
'f'/·2. II '-1!1·2 
.so.z II .stJ.J, 
c,t, ~Y II '114 .t/ 
to· r 11 ,o.! 
fO. '-1 II _/O_d_ 

ct~· ?:> II 'ft:t 3 
'1:1 _.cr II t1 J.CJ 
-~ .o_ . II !'J._ o 
JO.J- II jlJ- :2.--

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. · 
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LDC#: f:lt/'11 /}-vI VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

/ / 
Page: __ of __ 

Reviewer: L2 
;o 

2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

D Ef]l eecalc11lated 

Calibration Average RRF 

I 
RRF 

Standard ID Date Compound (Reference Internal Standard) (initial) (CC) 

1 ~vV S/J7/J){' 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) jO·O JO.(p ;o.~ 

Pf>l~ 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

0~~~ 1 ,2,3,6,7,8-HxCDD (13C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nrn1= r13r_nrnn\ 

2 e.<W' ~ /11/JfJ 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) ,o.o JO a I 10·/ 
/'2.0 (o 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) p.tJ J0'3 fP.j 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) ~1J.O lfi'Y 'IK·K 
1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) ~-o.O ,SO.Z. SD.)/ 

_0r.nF r13r.-ocom ,oo ,s-. Sf 9J , 1(' 

3 te¥ S"/11 yfJ 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) fO.O 'I·K '?> Cf·V3 
1,02. 0 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) /0·6 /0 .t./ !O·V 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) s-o.o S/· o S' /. (} 
1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) s-o.o '/~· (, '19-t 
OCDF C3C-OCDD) !0 () jO I p fe-fr/0 I 

1~1 eecalc11lated I 

I %D I I %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: '/). t./ '1/ It k/ VALIDATION FINDINGS WORKSHEET 
\__ 

Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery 

LCS ID: W {:q (, ?> i L/ '- tO.l.. t..e..,~ 

Spike Spiked Sample I 

LCSD = Laboratory control sample duplicate percent recovery 

I CS II I CSD II I CS£1 CSD I 
I I Addhr.J ConcentrflnJ I II II I Compound ( 1'1~ tn ( t1Df .,.. Percent Recove!I Percent Recove!I RPD , __ , v w 

I~~ 1 ~~n I~~ tr.~n 
.... 

R,.,.~l,. .... 
Rl"t"~lt" ... 

R,.,.~l,. 

2,3,7,8-TCDD ,o.o tvA cy .. Kcr rJA- <JS/.Cf ,6.Cf 
1 ,2,3,7,8-PeCDD ;v.o l/'·~ it:t· 7 <=tlf ·7 v 
1 ,2,3,4,7,8-HxCDD ~.o 'llf ·4 9Jt~7 1i-7 ~ 
1 ,2,3,4,7,8,9-HpCDF sv.o ¥1·3 /J/.7 ~g.!· ~ 

JOO ,v <fa --o d cy~ .LJ o;J#t.J AJ~~ --OCDF 
I / 

Comments: Refer to Laboratorv Control Sample findings worksheet for Jist of qualifications and associated samples when reported results do not agree within ·J 0.0% of the 
recalculated results. 

LCSCLC90.wpd 



LDC #: ljJ. '/l/j /t 2/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of 1 
Reviewer:~ 

2nd reviewer:--G.L--

Li_~ 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A,)(I.)(DF) Example: 
(A;.)(RRF)(V0 )(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. -#I t:X!DF: 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

{_ l/-l/.Z X I oct) ( 'ftJt:Jtl) I. = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or p. ~5" X IO'J (I· );(')I/) (;.. t:J ~ ) 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 
?~ ·9~ 1~1/r calibration 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported· carcurated··· · 

# Sample ID Compound 
Co~c;:ri;;:n Conc~~ation 

(pq. ·~) Qualification 

#/ 7 v , 
I '~ v o~Pr 3o.o ~ ~~?J 

( # I) ,_ ,;, 3 ~ : ~ 8' . T~DP (J)J3;;u-) 
/ - 1. Stfl x 10 " ( J<J t:7Z/) ;_ 

fl-1~ x;o 7 (P~kf.)o.o3) 

- /:J. >-SW p~j, -
" v v 

/i#lb .J4pe;r W o.x.Z3 P'J!JI,_ 
If v u a 

RECALC90.wpd 



LDC Report# 42441 821 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Shelton Harbor 

LDC Report Date: June 28, 2018 

Parameters: Polychlorinated Oioxins/Oibenzofurans 

Validation Level: Stage 4 

Laboratory: SGS AXYS Analytical Services, L TO 

Sample Delivery Group (SDG): OPWG64036/WG63850/WG64075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

POI-SMA1-SG11-180425 L29259-21 Sediment 04/25/18 
POI-SMA 1-SG 12-180425 L29259-22 Sediment 04/25/18 
POI-SMA 1-SG13-180425 L29259-23 Sediment 04/25/18 
POI-SMA 1-SG14-180425 L29259-24 Sediment 04/25/18 
POI-SMA 1-SG 14-1804250L L29259-24 OL Sediment 04/25/18 
POI-SMA3-SG05-180426 L29259-25 Sediment 04/26/18 
POI-SMA3-SG05-180426 OL L29259-25 OL Sediment 04/26/18 
POI-SMA3-SG06-180426 L29259-26 Sediment 04/26/18 
POI-SMA3-SG04-180426 L29259-27 Sediment 04/26/18 
POI-SMA3-SG04-180426 OL L29259-270L Sediment 04/26/18 
POI-SMA3-SG02-180426 L29259-28 Sediment 04/26/18 
POI-SMA3-SG02-1804260L L29259-280L Sediment 04/26/18 
POI-SMA3-SG1 004-180426 L29259-29 Sediment 04/26/18 
POI-SMA3-SG1 004-1804260L L29259-290L Sediment 04/26/18 
POI-SMA3-SG01-180426 L29239-30 Sediment 04/26/18 
POI-SMA3-SG03-180426 L29259-31 Sediment 04/26/18 
POI-SMA3-SG2004-180426 L29259-32 Sediment 04/26/18 
POI-SMA3-SG2004-180426DL L29259-32DL Sediment 04/26/18 
POI-SMA3-SG 1 01-180426 L29259-33 Sediment 04/26/18 
POI-SMA3-SG1 01-1804260L L29259-330L Sediment 04/26/18 
POI-SMA2-SG1 06-180427 L29259-34 Sediment 04/27/18 
POI-SMA2-SG03-180427 L29259-35 Sediment 04/27/18 
POI-SMA2-SG06-180427 L29259-36 Sediment 04/27/18 
POI-SMA2-SG07 -180430 L29259-1 Sediment 04/30/18 
POI-SMA2-SG13-180430 L29264-2 Sediment 04/30/18 
POI-SMA2-SG02-180430 L29264-6 Sediment 04/30/18 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

PDI-SMA3-0G01-180502 L29264-9 Sediment 05/02/18 
PDI-SMA3-SG1 01-180426DUP L29259-33DUP Sediment 04/26/18 
PDI-SMA3-SG1 01-180426DLDUP L29259-33DLDUP Sediment 04/26/18 

2 
V:\LOGIN\ANCHOR\SHEL TON HARBOR\42441 B21_AN4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Sampling and Quality Assurance Project Plan for Shelton Harbor Sediment 
Cleanup Unit, Oakland Bay and Shelton Harbor Sediment Cleanup Site, Shelton, 
Washington (July 2017) and a modified outline of the USEPA National Functional 
Guidelines (NFG) for High Resolution Superfund Methods Data Review (April 2016). 
Where specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample quantitation 
and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for one of three coolers was reported 7.1 oc upon receipt by the laboratory. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25o/o. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0o/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum SIN ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

WG64075-101 06/05/18 1 ,2,3,4,6,7,8-HpCDD 0.079 pg/g PDI-SMA3-0G01-180502 
OCDD 0.222 pg/g 
1 ,2,3,7,8,9-HxCDF 0.059 pg/g 
2,3,4,6, 7 ,8-HxCDF 0.054 pg/g 
1 ,2,3,4,6,7,8-HpCDF 0.078 pg/g 
OCDF 0.097 pg/g 
Total TCDD 0.055 pg/g 
Total HxCDD 0.093 pg/g 
Total HpCDD 0.079 pg/g 
Total HxCDF 0.113 pg/g 
Total HpCDF 0.078 pg/g 

WG63850-101 05/11/18 1 ,2,3,6,7,8-HxCDD 0.284 pg/g PDI-SMA1-SG11-180425 
1 ,2,3,4,6, 7,8-HpCDD 1.41 pg/g PDI-SMA1-SG12-180425 
OCDD 4.89 pg/g PDI-SMA1-SG13-180425 
1 ,2,3,7,8-PeCDF 0.278 pg/g PDI-SMA1-SG14-180425 
1 ,2,3,4,7,8-HxCDF 0.305 pg/g POI-SMA 1-SG 14-180425DL 
1 ,2,3,4,6,7,8-HpCDF 0.614 pg/g PDI-SMA3-SG05-180426 
OCDF 0.854 pg/g PDI-SMA3-SG05-180426 DL 
Total TCDD 1.73 pg/g PDI-SMA3-SG06-180426 
Total HxCDD 1.27 pg/g PDI-SMA3-SG04-180426 
Total HpCDD 2.28 pg/g PDI-SMA3-SG04-180426 DL 
Total PeCDF 0.278 pg/g PDI-SMA3-SG02-180426 
Total HxCDF 0.305 pg/g PDI-SMA3-SG02-180426DL 
Total HpCDF 1.12 pg/g PDI-SMA3-SG1 004-180426 

PDI-SMA3-SG1004-180426DL 
PDI-SMA3-SG01-180426 
PDI-SMA3-SG03-180426 
PDI-SMA3-SG2004-180426 
PDI-SMA3-SG2004-180426DL 
PDI-SMA3-SG1 01-180426 
PDI-SMA3-SG1 01-180426DL 
PDI-SMA2-SG1 06-180427 
PDI-SMA2-SG03-180427 
PDI-SMA2-SG06-180427 
PDI-SMA2-SG07 -180430 
PDI-SMA2-SG13-180430 
PDI-SMA2-SG02-180430 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

PDI-SMA3-0GO 1-180502 1 ,2,3,7,8,9-HxCDF 0.263 pg/g 0.263U pg/g 

5 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR} were within QC limits. 

IX. Field Duplicates 

Samples PDI-SMA3-SG1 004-180426 and PDI-SMA3-SG2004-180426 and samples PDI­
SMA3-SG 1 004-180426DL and PDI-SMA3-SG2004-180426DL were identified as field 
duplicates. No results were detected in any of the samples with the following exceptions: 

Concentration (pg/g) 

Compound PDI-SMA3-SG1 004-180426 PDI-SMA3-SG2004-180426 RPD (Limits) 

2,3,7,8-TCDD 7.34 5.42 30 (S50) 

1 ,2,3, 7 ,8-PeCDD 29.4 18.8 44 (S50) 

1 ,2,3,4,7,8-HxCDD 60.8 34.3 56 (S50) 

1 ,2,3,6,7,8-HxCDD 157 114 32 {S50) 

1 ,2,3,7,8,9-HxCDD 115 71.1 47 (SSO) 

1 ,2,3,4,6,7,8-HpCDD 2150 1780 19 (SSO) 

2,3,7,8-TCDF 72.2 55.7 26 {S50) 

1 ,2,3,7,8-PeCDF 18.1 14.5 22 (S50) 

2,3,4,7,8-PeCDF 26.2 20.0 27 (S50) 

1 ,2,3,4,7,8-HxCDF 63.3 56.9 11 (S50) 
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Concentration (pg/g) 

Compound PDI-SMA3-SG1 004-180426 PDI-SMA3-SG2004-180426 RPD (Limits) 

1 ,2,3,6,7,8-HxCDF 27.2 23.3 15 (S50) 

1 ,2,3,7,8,9-HxCDF 2.52 2.04 21 (S50) 

2,3,4,6,7,8-HxCDF 21.0 16.4 25 (S50) 

1 ,2,3,4,6,7,8-HpCDF 637 652 2 (S50) 

1 ,2,3,4,7,8,9-HpCDF 38.7 34.3 12 (S50) 

OCDF 1370 1670 20 (S50) 

Total TCDD 3520 2240 44 (S50) 

Total PeCDD 2860 1780 47 (S50) 

Total HxCDD 4160 2420 53 (S50) 

Total HpCDD 5420 4780 13 (S50) 

Total TCDF 593 457 26 (S50) 

Total PeCDF 529 413 25 (S50) 

Total HxCDF 1020 949 7 (S50) 

Total HpCDF 2260 2730 19 (S50) 

1 ,2,3,7,8,9-HxCDD 89.2 43.6 69 (S50) 

2,3,7,8-TCDF 23.1 13.6 52 (S50) 

Concentration (pg/g) 

Compound PDI-SMA3-SG1 004-180426DL I PDI-SMA3-SG2004-180426DL RPD (Limits) 

locoo I 14300 

I 
14100 

I 
1 (S50) 

I 
X. Internal Standards 

All internal standard recoveries (0/oR) were within QC limits. 
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XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG All compounds were reported as estimated maximum J (all detects) A 
DPWG64036/VVG63850/VVG64075 possible concentration (EMPC). 

Sample Compound Finding Criteria Flag AorP 

POI-SMA 1-SG14-180425 OCDD Sample result exceeded Reported result should be J (all detects) A 
OCDF calibration range. within calibration range. 

PDI-SMA3-SG05-180426 OCDD Sample result exceeded Reported result should be J (all detects) A 
PDI-SMA3-SG04-180426 calibration range. within calibration range. J (all detects) 
PDI-SMA3-SG02-180426 
PDI-SMA3-SG1 004-180426 
PDI-SMA3-SG2004-180426 
PDI-SMA3-SG101-180426 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Flag AorP 

PDI-SMA1-SG14-180425 OCDD Not reportable -
OCDF 

PDI-SMA3-SG05-180426 OCDD Not reportable -
PDI-SMA3-SG04-180426 
PDI-SMA3-SG02-180426 
PDI-SMA3-SG1 004-180426 
PDI-SMA3-SG2004-180426 
PDI-SMA3-SG1 01-180426 
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I Sample I Compound I Flag I AorP I 
All samples in SDG 2,3,7,8-TCDF Not reportable -
DPWG64036/WG63850/WG64075 1,2,3,7,8,9-HxCDD 

Due to results reported by the laboratory as EMPCs, data were qualified as estimated in 
twenty-seven samples. 

Due to laboratory blank contamination, data were qualified as not detected in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered valid 
and usable for all purposes. 

9 
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Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 
DPWG64036/WG63850/WG64075 

I Sample I Compound I Flag I AorP I Reason I 
POI-SMA1-SG11-180425 All compounds were reported J (all detects) A Compound quantitation 
POI-SMA 1-SG12-180425 as estimated maximum (EMPC) 
POI-SMA 1-SG13-180425 possible concentration 
POI-SMA1-SG14-180425 (EMPC). 
POI-SMA 1-SG 14-1804250L 
POI-SMA3-SG05-180426 
POI-SMA3-SG05-180426 OL 
POI-SMA3-SG06-180426 
POI-SMA3-SG04-180426 
POI-SMA3-SG04-180426 OL 
POI-SMA3-SG02-180426 
POI-SMA3-SG02-1804260L 
POI-SMA3-SG1004-180426 
POI-SMA3-SG 1 004-1804260L 
POI-SMA3-SGO 1-180426 
POI-SMA3-SG03-180426 
POI-SMA3-SG2004-180426 
POI-SMA3-SG2004-1804260L 
POI-SMA3-SG1 01-180426 
POI-SMA3-SG101-1804260L 
POI-SMA2-SG1 06-180427 
POI-SMA2-SG03-180427 
POI-SMA2-SG06-180427 
POI-SMA2-SG07 -180430 
POI-SMA2-SG13-180430 
POI-SMA2-SG02-180430 
POI-SMA3-0G01-180502 

POI-SMA 1-SG14-180425 OCOO Not reportable - Overall assessment of 
OCOF data 

POI-SMA3-SG05-180426 OCOO Not reportable - Overall assessment of 
POI-SMA3-SG04-180426 data 
POI-SMA3-SG02-180426 
POI-SMA3-SG1 004-180426 
POI-SMA3-SG2004-180426 
POI-SMA3-SG101-180426 
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Sample Compound Flag AorP Reason 

POI-SMA1-SG11-180425 2,3,7,8-TCOF Not reportable - Overall assessment of 
POI-SMA1-SG12-180425 1 ,2,3, 7 ,8,9-HxCOO data 
POI-SMA 1-SG13-180425 
POI-SMA 1-SG14-180425 
POI-SMA 1-SG14-1804250L 
POI-SMA3-SG05-180426 
POI-SMA3-SG05-180426 OL 
POI-SMA3-SG06-180426 
POI-SMA3-SG04-180426 
POI-SMA3-SG04-180426 OL 
POI-SMA3-SG02-180426 
POI-SMA3-SG02-1804260L 
POI-SMA3-SG 1 004-180426 
POI-SMA3-SG 1 004-1804260L 
POI-SMA3-SG01-180426 
POI-SMA3-SG03-180426 
POI-SMA3-SG2004-180426 
POI-SMA3-SG2004-1 ~04260L 
POI-SMA3-SG1 01-180426 
POI-SMA3-SG101-1804260L 
POI-SMA2-SG 1 06-180427 
POI-SMA2-SG03-180427 
POI-SMA2-SG06-180427 
POI-SMA2-SG07 -180430 
POI-SMA2-SG 13-180430 
POI-SMA2-SG02-180430 
POI-SMA3-0G01-180502 

Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG DPWG64036/WG63850/WG64075 

Modified Final 
Sample Compound Concentration AorP 

POI-SMA3-0G01-180S02 1 ,2,3,7,8,9-HxCOF 0.263U pg/g A 
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LDC#: 42441821 VALIDATION COMPLETENESS WORKSHEET 
SDG #: DPWG64036 ~~ t:q lD? ~ &;U /W C:1 c, tf-01? Stage 4 
Laboratory: SGS AXYS Analytical Services. L TO 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: tt,jJ 1 b 
Page:Jof ~ 

Reviewer: f1 
2nd Reviewer:.a:=:--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

0 V\.E.... ..n\ ~ U)0 - 1·1 
l 

V:.. -• Ar~:1 C1 

Sample receipt/Technical holding times A;A 
HRGC/HRMS Instrument performance check A 

Initial calibration/ICV A;N of, ~v ,!::! w 
Continuing calibration A c.vJ ..:-s c \\ m; T 
Laboratory Blanks .svJ 

Field blanks tJ 
Matrix spike/Matrix spike duplicates /oJJf lJjA c..'? 

Laboratory control samples ~ 0~~ 

Field duplicates !>vJ 9 = t"?, r7 ,4, J'b 
Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

PDI-SMA1-SG11-180425 

PDI-SMA1-SG12-180425 

POI-SMA 1-SG13-180425 

POI-SMA 1-SG14-180425 

PDI-SMA1-SG14-180425RE \?L 

PDI-SMA3-SG05-180426 

PDI-SMA3-SG05-180426R£ V}l 

PDI-SMA3-SG06-180426 

PDI-SMA3-SG04-180426 

PDI-SMA3-SG04-180426RE 0\_ 

PDI-SMA3-SG02-180426 

PDI-SMA3-SG02-180426RE Ot.. 

PDI-SMA3-SG 1 004-180426 

PDI-SMA3-SG 1 004-180426RE OL 

b. 
5~ 

A. 

A 
)vJ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

1) 

o, 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

L29259-21 

L29259-22 

L29259-23 

L29259-24 

L29259-24RE- OL 

L29259-25 

L29259-25RE 0 L. 

L29259-26 

L29259-27 

L29259-27~ ~}_. 

L29259-28 

L29259-28RE Ot... 

L29259-29 

L29259-29RE 0 L.-

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/25/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 



LDC #: 42441 821 

SDG #: DPWG64036 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: SGS AXYS Analytical Services. LTD 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Client ID LabiD 

15 PDI-SMA3-SG01-180426 L29239-30 

16 PDI-SMA3-SG03-180426 L29259-31 

17 PDI-SMA3-SG2004-180426 1) L29259-32 

18 PDI-SMA3-SG2004-180426RE Ol 0, L29259-32RI! 01 .... ' 19 PDI-SMA3-SG1 01-180426 L29259-33 

20 PDI-SMA3-SG101-180426Re 0\....- L29259-33RE 0\ -
21 PDI-SMA2-SG1 06-180427 L29259-34 

22 PDI-SMA2-SG03-180427 L29259-35 

23 PDI-SMA2-SG06-180427 L29259-36 
c.,~ 

24 PDI-SMA2-SG07-180430 L29259-1 

25 PDI-SMA2-SG13-180430 L29264-2 

26 PDI-SMA2-SG02-180430 L29264-6 

27" PDI-SMA3-0G01-180502 L29264-9 

28 PDI-SMA3-SG101-180426DUP L29259-33DUP 

29 PDI-SMA3-SG101-180426~UP L29259-3~DUP 
30 

31 

32 

Notes· 
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Date: t, /;,1 ~~ 
Page:~f ¥ 

Reviewer:~_ 
2nd Reviewer:~ 

Matrix Date 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/26/18 

Sediment 04/27/18 

Sediment 04/27/18 

Sediment 04/27/18 

Sediment 04/30/18 

Sediment 04/30/18 

Sediment 04/30/18 

Sediment 05/02/18 

Sediment 04/26/18 

Sediment 04/26/18 



VALIDATION FINDINGS CHECKLIST Page:_1 of_£_ 
Reviewer: FT . 

2nd Reviewer~ 

Method: HRGC/HRMS Dioxins/Dibenzofurans 

Was a method blank associated with in this SDG? 

Was a method blank performed for each matrix and whenever a sample extraction 
was 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation com worksheet? 

Level IV checklist_1613B.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
ntitation ks within RT established in the rformance check solution? 

Did com contain all characteristic ions listed in the table attached? 

Was the I on Abundance Ratio for the two uantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard ~ 
2.5? 

Does the maximum intensity of each specified characteristic ion coincide within ± 2 
seconds udes labeled stand 

For PCDF identification, was any signal (S/N ~ 2.5, at± seconds RT) detected in 
the PCDPE channel? 

Overall assessment of data was found to be 

Level IV checklist_1613B.wpd 

Yes No NA 

Page:_£of_2_ 
Reviewer: FT 

2nd Reviewer:~ 

Findi omments 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4, 7 ,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6, 7 ,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total H_gCDF 

Notes:----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------~--------

COMPNDList (3).wpd 



LDC #: ¥tJ Y~/ ~2/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 
P1e~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

1 . . N/A Were all samples associated with a method blank? 
Y N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 

Page:_6f~ 
Reviewer: FT 

2nd Reviewer: Q:.._ 

Y. N N/A Was the method blank contaminated? ~ 1 
Blank extraction date: la) S' \\~ Blank analysis date: lo J ~ hB Associated samples: d-
Conc. units: ' 

Sample Identification 

6'f.. 
,.-

o,?~'o 

\.\\ H o.~~z.. 

o.o . 
o.o$L\ 

D .'l9 .;--
o. 

Q,1.<o?v1 

D~ 

et' 

Jra.o"1 & 
0. 

_j;-
Cone. units: 

nk analysis date:_~- :Lt Associated Samoles: 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS90_2 (3).wpd 



LDC#: y.2~~/B2/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 
PIGase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. . . N/A Were all samples associated with a method blank? 

Page: /of / 

Reviewer:____E.I 
2nd Reviewer: c;;;;;J_ 

~ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
~ Was the mrt1~ blank contaminated? _ 
Blank extraction ~ate: 5 ' ~ Blank analysis date: t§ 17.-'2.- \\cO Associated samples: I --;7 .2" 7 s;.x-
Conc. units: 

I Blank 10 - -~~ Sample Identification ___ _ I 
-\0) 

($1 

I 
~ 
9"' 

s-In/\~ I-f s-1 - .~ 
[leo 

--·-· ···- .. ' -- . -- -- ---- -

\ IJ d 
Compound I Blank 10 II Sample Identification I 

I~ ~ 
\·1? 

T \~~...., 

ll\ 'l. .2 ~ 
VJ 0.';).1~ 

~ 0 .30) 
y \·lv 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS90_2 (3).wpd 



LDC#:_t./_~ 'It/ I 13 ]/I 

METHOD: 16138 

Compound 

A 

8 

c 

D 

E 

F 

H 

I 

J 

K 

L 

N 

M 

0 

p 

Q 

R 

s 

T 

u 

v 

w 

X 

y 

E (08225) 

H (08225) 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentration (pg/g) 

13 17 

7.34 5.42 

29.4 18.8 

60.8 34.3 

157 114 

115 71.1 

2150 1780 

72.2 55.7 

18.1 14.5 

26.2 20.0 

63.3 56.9 

27.2 23.3 

2.52 2.04 

21.0 16.4 

637 652 

38.7 34.3 

1370 1670 

3520 2240 

2860 1780 

4160 2420 

5420 4780 

593 457 

529 413 

1020 949 

2260 2730 

89.2 43.6 

23.1 13.6 

Page:_!ot_! 
Reviewer:---P-~ 

2nd Reviewer:~ 

c~so) 

RPD 

30 

44 

56 

32 

47 

19 

26 

22 

27 

11 

15 

21 

25 

2 

12 

20 

44 

47 

53 

13 

26 

25 

7 

19 

69 

52 



LDC#:__!:/1 yV JJjL/ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA SW 846 Method 82700-SIM) 

Concentration (pg/g) 

Compound 14 I 18 

IG I 14300 I 14100 I 

l 
Page: _lot_ 

Reviewer:~ 
2nd Reviewer:~ 

----

(!':50) 

RPD 

1 I 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2018\42441 B21.wpd 



Loc #: r;J. Yr-;13 2/ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation·and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: ~f~ 
Reviewer:~ 

2nd Reviewer:~ 

f.r ~ N/A 

~ 
Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

All all compounds reported as estimated Jdet/A 
maximum possible concentration (EMPC) 

" IG. ~ )( I J CD/ /?a.~ 9f e._ Jd~+ffi 
u 

I I 1 fo/'~ !/~ 13 11 l~ I~ X 'J (!4/ ~ .. 1-c_ 
I I ld~+- /4 I 7 7 , 

Comments: See sample calculation verification worksheet for recalculations 

C:\Users\ftanguilig\AppData\Locai\Microsoft\ Windows\ Temporary Internet Files\Content. Outlook\TQFAUA9G\COMQUA90. wpd 



LDC#: fol Y.V/~2/ VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: /of / 

Reviewer: FT 
2nd Reviewer: c::::::s:= 

vailable information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 
;,c .• N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples Qualifications 

t./. G_l_Q ~~/ oJ Ka.I1G\t:. pjg 
J 

' '1 II} I?J 17_1 Jfj_ f1_ _t'ol t.a/ l<att~~ fJ/!Z 
I ' I I 

At I HJ F p-roff) Oh~ £1& 
Lre12or't ot.l I r-e .su 1 fs 

1/ 
~m Df?>'-z.r Jor ~ v- t-., /) 

Comments: ____________________________________________________________________________________________________________________________________________ ___ 

OVR90.wpd 



LDC#: .lffol Yllj 13 2-/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:~f / 

Reviewer:~ 
2nd Reviewer: .c:::::;l 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Ax= Area of compound, 
Cx = Concentration of compound, 
S =Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

I RPr~lr••l~tPrl I .... I RPr~lr••l~tPrl ~~~ R~calc•llated-1 

# Standard 10 

I CAL 

2 

3 

Calibration 
Date 

6/4/18 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDI} 

2,3,7,8-TCDD C3C-2,3,7,8-TCD[)l 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCD[)l 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpQI)D) 

OCDF f13C OCDm 

2,3,7,8-TCDF (13C-2,3,7,8-TCDI} 

2,3,7,8-TCDD C3C-2,3,7,8-TCD[)l 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDQl_ 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-H_pCDD) 

OCDI=~OCDD\ 

2,3,7,8-TCDF C3C-2,3,7,8-TCDEl_ 

2,3,7,8-TCDD C 3C-2,3,7,8-TCDD~ 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDQ)_ 

1 ,2,3,4,6, 7 ,8-HpCDD C3C-1 ,2,4,6, 7 ,8,-HpCDD) 

OCDF C3C-OCDD) 

Average RRF 
(initial) 

0.9110 

1.0829 

0.9433 

0.990 

...i ?..1Q? 

Average 
RRF (initial) 

0.9110 

1.0829 

0.9433 

0.990 

_L?..1Q? 

RRF 
(CS3 std) 

0.937 

1.088 

0.967 

0.9898 

1 ?_t;('l 

RRF I r-1 
( CS3 std) %RSD ~ 

0.937 2.46 2.46 

1.088 3.66 3.66 

0.967 2.22 2.22 

0.9898 1.65 1.65 

__1__250_ _c; 7..1 -" 7..1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\Documents\ICALS Voa Svoa GC Perchlorate PAH\16138\SGS AXYS\060418.wpd 



LDC#: f.2f!.L//8~/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of~ 
Reviewer: ,r? 

2nd Reviewer: ~ 
~ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, 
Cx = Concentration of compound, average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) S =Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

# 

2 

3 

Standard ID 

I CAL 

Calibration 
Date 

11/6/17 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDQl 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

nrm= r13r..ocnnl_ 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7 ,8,-HpCDD) 

_[)f'nJ::J13f'..ocnnl_ 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-£,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-!jxCDQl_ 

1 ,2,3,4,6,7,8-HpCDD C 3C-1_61,~,7,8,-Hp~ 

OCDF C3C-OCDD) 

.... 

Average RRF 
(initial) 

0.9466 

1.0166 

0.9904 

1.021 

__1__2_&2L1 

I eecalculated I• r""'to---- .......L- _. 

Average RRF 
RRF (initial) (CS3 std) 

I R,.,..~•,..•••~t,.rf 1~1 ;.calc•Jiated I 
RRF I r--1 

( CS3 std) %RSD ~ 

0.9466 0.971 0.971 2.14 2.14 

1.0166 1.048 1.048 4.78 4.78 

0.9904 1.014 1.014 5.24 5.24 

1.021 1.046 1.046 3.34 3.34 

1 ?t;?A. 1 ~?.d L~?A. R ?t; R ?t; 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\Documents\ICALS Voa Svoa GC Perchlorate PAH\1613B\SGS AXYS\110617.wpd 



LDC#: f.LY'v/,6~/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_~_/ 
Reviewer: ,CJ/ 

2nd Reviewer: .:___a 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(C;s)/(A;s)(Cx) Ax= Area of compound, 
Cx = Concentration of compound, 

A;s = Area of associated internal standard 
C;s = Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (S/X) S =Standard deviation of the RRFs, X = Mean of the RRFs 

# Standard ID 
Calibration 

Date 

11111CAL I~ 
~8225 '2-/" I I fd 

2 

3 

Compound (Reference Internal 
Standard) 

Average RRF 
(initial) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) II 0.88 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDQl 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6],8,-HpCDD) 

nrn1= t13r_nrnm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD _ec-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-H~QQ_C 3G-1 ,2,4,6,7,8,-HpCDD) 

nrn1= t13r_nrnn\ 

2,3,7 ,8-TCDF eG-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDQl 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDQ) 

OCDF C3C-OCDD) 

I R,.r::~lrnl::~t,.rf I 
Average 

RRF (initial) 

0.88 

.... 

RRF 
(CS3 std) 

0.91 

I R,.r::~l;•ll::~t,.rfl~l Recalc111~-;:;J 
RRF I II 

( CS3 std) %RSD ~ 

0.91 8.10 8.10 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\Documents\ICALS Voa Svoa GC Perchlorate PAH\16138\SGS AXYS\020618 D8225.wpd 



LDC#: 'YoJ.¥ ¢/;82/ VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:~f / 

Reviewer: FT 
2nd Reviewer: c:L-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

D
----~~---- --- -- --- --- --- ~~- Recalculated lEJGecalculatpd l 

Calibration Average RRF RRF RRF 
Standard ID Date Compound (Reference Internal Standard) (Initial) (CC) I (CC) I · %0 I %0 · I 

1 ~ s-Jz:"J,jJPJ 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 10. D 10~ i' 10~ ~ 
JJO{ 2,3,7,8-TCDD C3C-2,3,7,8~TCDD) ,o. 0 ,,. 1/·1 

1,2,3,6,7,8-HxCDD (13C-1,2,3,6,7,8-HxCDD) sv. l.) ~I· '1- s-;.~ 
1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) 51). 0 'I'./ '1'1. 7 
n~m= f13r-_nr-nm /OO·CI- "ft:}.{, ClJtt.(, 

2 e.4/ ~/2- l-.rC; 2,3,7,8-TcoF C3C-2,3,7,8-TcoF> 10~ Jf ;o,)( 
~ ~7 2,3,7,8-TCDD e3C-2,3,7,8-TCDD) f/· U //·0 

1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) SrJ.{, SIJ.(? 
1 ,2,3,4,6,7,8-HpCDD {13C-1,2,4,6,7,8,-HpCDD) S J .. 0 S"J.0 
nr-m:: f13r_nr-nm ~ J <:tL~ c/ • 6.'-/ 

3 ~ s /"J~ /;e 2,3,7,8-TcoF C3C-2,3,7,8-TcoF) JO·v lo-t 
og 3 {p 2,3,7,8-Tcoo C3C-2,3,7,8-Tcoo) 10.7 ;o. 7 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 5/·7 .$,/- 7 
1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 1./CJ-1 I 1/?. 7 I 

IL---~ ocoF c3c-ocoo) ,,, 'r · 1 t:tr: 1 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

~:\Users\ftanguilig\AppData\Locai\Microsoft\Windows\ Temporary Internet Files\Content. Outlook\ TQFAUA9G\CONCLC90. wpd 



LDC#: ~.2 f'</1 ;82/ VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

/ / 
Page:_of_ 

Reviewer: ~ 
2nd Reviewer: a, 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (AJ(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

-

D ~I Recalc11lated 

Calibration Average RRF 

I 
RRF 

Standard 10 Date Compound (Reference Internal Standard) (initial) (CC) 

1 tM ~/'23 ~8 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) j(} .o fO, J ;o.U 
/)/32~ 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

CP/0)... 1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) -
1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nr.m= r13r._nr.nn\ 

2 ~w r}?J/;B 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) Jo.cJ JO.t:, ;o~ l, 
{)/J'JVl 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

Wtj/ 1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

nr.m:: r13r._()Cf1n\ 

3 t!ltv' sj2'1 ~f; 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) /0·0 f? --J/-41 /0. I 10·1 
0~~~ 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) JO·G ti·L/ /!·tf 

1 ,2,3,6,7,8-HxCDD (13C-1 ,2,3,6,7,8-HxCDD) ~(). 0 c/ tt-i ¥'1·)/ 
1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) s-u,o Sl,'i SI·Ji 
OCDF C3C-OCDD) /61J.I) ~¥. ~ CJx'~ 3 

IEJI I Recalc11lated 

I %0 I I %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\AppData\Locai\Microsoft\ Windows\ Temporary Internet Files\Content. Outlook\ TQF AUA9G\CONCLC90. wpd 



LDC#: fo'~'//~2;/ VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

Page: ~f~ 
Reviewer: /? 

2nd Reviewer: 1::::1.... 
~ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

iD ~I eecalc111ated 

Calibration Average RRF 

I 
RRF 

Standard ID Date Compound (Reference Internal Standard) (initial) (CC) 

1 U1l S"/t,lf/18 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) /0·0 10·7 /0.~ 

013~~ 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

0Cf1Y' 1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nrn1= r13r_nrnm 

2 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nrn1= t13r_nrnn\ 

3 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3, 7,8-TCDD C3C-2,3, 7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

IEJI eecalc111ated I 

I %0 I I %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\AppData\Locai\Microsoft\Windows\Temporary Internet Files\Content.Outlook\TQFAUA9G\CONCLC90.wpd 



LDC#: t';l~¥/82/ VALIDATION FINDINGS WORKSHEET 
\.._ 

Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

. Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS ID: ""§ Ce'?> f>50- \~ ~ \.(!_ ::> 

I I 
Spike Spiked Sample I I CS II I CSD II I CS£1 CSD 

Ad!~ Concenl~ I II II Compound {~ {~v Percent Recove!1 Percent Recove!1 RPD 

~~--~ 
<J ' 

I r.~ 1 r.~n LC~ LC..~n .... _. 
RPl'::!ll' n 

RPl'::!ll' .... 
~c_ 

2,3,7,8-TCDD \0.0 t-lA JO.{o ~D,.. \OCo \OCo 

1 ,2,3,7,8-PeCDD so.o S_J.. \ )o a..l to~ ~ 
1 ,2,3,4,7,8-HxCDD ~o.o -;c.o \0 () 100 / 

~ 

1 ,2,3,4,7,8,9-HpCDF GD· o >l·U. to? l~3 / 
OCDF lOO .. 0 l1 ~·S , 9~·( ,~.~ NYV 

!/ 

! 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within ·1 0.0% of the 

recalculated results. 

LCSCLC90.wpd 



VALIDATION FINDINGS WORKSHEET 
SamRie Calculation Verification 

zr: HRG~:r::~ r:::~::~~::~:o::::::::; :n: :e:::e;:~:l;:~:~:v samples? 

Page:_1_of_1_ 

Reviewer:~/-
2nd reviewer:~ 

~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {8,-)(IJ(DF) Example: 
(A;s)(RRF)(V0)(%S) 

-:Ill f0P0: A,. = Area ofthe characteristic ion (EICP) for the Sample I.D. 
.compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

1·lfc;;' J<JO 
3 (ww) Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or ; -c; a X 1 o t, ( 1 . o I b (, ) ( ,_ ·or) 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 
calibration :J·'f ~ ralr Df = Dilution Factor. 

%S = Percent solids., applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound 
Concentra~n 

( (.)~' ,~ 
Concen~n 
(pff Qualification 

#I r~oo 
I )ji I • 

I .. 

~-- bJ ,;} . 'I (73 
-

#;;J!> (2,_~- 3 7 ¥" r~or- 1}82 ~_) , 

- ~-74 '/. 10 ~ (~) -
~.52. ) 10 7 (o.w ) (Z.07J . I . / 

- 1/, rl3 ]1~ ;, -
0 v I ~ 

}qb ~er f,~ 
v 
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LDC #:!d)j_'i I EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by~· 
Entered from Body or~ 

EDD Process 

I. EDD 

I a. -All methods 

lb. -All s 

Ic. -All 

II. EDD 

IIa. - QC Level applied? 
(EPAStage2B or EP 

lib. -Laboratory EMPC qualified results qualified 
(J with reason code 23)? 

III. Reasonableness Checks 

Ilia. -Do all 

IIIb. -Do all ualified detect results have detect 

Ill c. 

III d. 

IIIe. 

Ill f. 

IIIg. 

IIIh. 

- If reason codes are used, do all qualified results have reason 

code field and vice versa? 

-Do blank concentrations in report match EDD, where data 

was ualified due to blank? 

- Is the detect flag set to "N" for all "U" qualified blank 
results? 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

-Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

IIIi. -Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/Action 

A 

y 

y 

"-( 

Date:W J} £ 
Page:_l_of~ 

~· 

Notes: ________ ~*~se9e~d~i~sc~rEeo8awn&cv~sh~e~e~t------------------------~---------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor Environmental, LLC July 20, 2018
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Cindy Fields

SUBJECT: Shelton Harbor, Data Validation

Dear Ms. Fields,

Enclosed is the final validation report for the fraction listed below. This SDG was received on June 18,
2018. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #42449:

SDG # Fraction

DPWG64183/WG636914 Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 4 guidelines. The analyses were validated using the
following documents, as applicable to each method:

! Sampling and Quality Assurance Project Plan for Shelton Harbor Sediment Cleanup
Unit, Oakland Bay and Shelton Harbor Sediment Cleanup Site, Shelton Washington;
July 2017

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review, April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Senior Chemist



Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Shelton Harbor\42449ST.wpd

295 pages- ADV Attachment 1

    EDD / Stage 2B / Dioxins Stage 4 LDC #42449 (Simpson Timber Company/Anchor Environmental - Seattle WA / Shelton Harbor)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A DPWG64183
/WG63914

06/18/18 07/10/18 1 0

Total T/CR 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



LDC Report# 42449A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Shelton Harbor 

LDC Report Date: June 28, 2018 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 4 

Laboratory: SGS AXYS Analytical Services, L TO 

Sample Delivery Group (SDG): DPWG64183/WG63914 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

SH-RB-SG-18051 0 L29324-1 Water 05/10/18 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Sampling and Quality Assurance Project Plan for Shelton Harbor Sediment 
Cleanup Unit, Oakland Bay and Shelton Harbor Sediment Cleanup Site, Shelton, 
Washington (July 2017) and a modified outline of the USEPA National Functional 
Guidelines (NFG) for High Resolution Superfund Methods Data Review (April 2016). 
Where specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample quantitation 
and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature was reported at 7.7°C upon receipt by the laboratory. No data was qualified 
based on cooler temperature. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum SIN ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

WG63914-101 05/24/18 1,2,3,4,6,7,8-HpCDD 0.707 pg/L All samples in SDG 
OCDD 2.79 pg/L DPWG64183/WG63914 
1,2,3,7,8-PeCDF 0.591 pg/L 
Total HxCDD 0.712 pg/L 
Total HpCDD 1.40 pg/L 
Total PeCDF 0.591 pg/L 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

SH-RB-SG-18051 0 1,2,3,4,6,7,8-HpCDD 2.08 pg/L 2.08U pg/L 
Total HxCDD 0.708 pg/L 0.708J pg/L 
Total HpCDD 4.12 pg/L 4.12J pg/L 
Total PeCDF 0.503 pg/L 0.503J pg/L 

VI. Field Blanks 

Sample SH-RB-SG-18051 0 was identified as a rinsate blank. No contaminants were found 
with the following exceptions: 

Blank ID Compound Concentration (pg/L) 

SH-RB-SG-18051 0 1,2,3,4,6,7,8-HpCDD 2.08 
OCDD 15.3 
2,3,4,7,8-PeCDF 0.503 
1,2,3,4,6,7,8-HpCDF 0.538 
OCDF 1.22 
Total HxCDD 0.708 
Total HpCDD 4.12 
Total PeCDF 0.503 
Total HpCDF 1.19 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

4 
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VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

All internal standard recoveries (o/oR) were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG All compounds were reported as estimated maximum J (all detects) A 
DPWG64183/WG63914 possible concentration (EMPC). 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to results reported by the laboratory as EMPCs, data were qualified as estimated in 
one sample. 

Due to laboratory blank contamination, data were qualified as not detected or estimated in 
one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered valid 
and usable for all purposes. 

5 
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Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 
DPWG64183/WG63914 

I Sam~le I Compound I Flag I AorP I Reason I 
SH-RB-SG-18051 0 All compounds were reported as J (all detects) A Compound quantitation 

estimated maximum possible (EMPC) 
concentration (EMPC). 

Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG DPWG64183/WG63914 

Modified Final 
Sample Compound Concentration AorP 

S H-RB-SG-18051 0 1 ,2,3,4,6,7,8-HpCDD 2.08U pg/L A 
Total HxCDD 0.708J pg/L 
Total HpCDD 4.12J pg/L 
Total PeCDF 0.503J pg/L 

6 
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LDC #: 42449A21 VALIDATION COMPLETENESS WORKSHEET Date:~27/;R 
SDG #: DPWG64183/WG63914 Stage 4 
Laboratory: SGS AXYS Analytical Services. LTD 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_l_of 
Reviewer: 

2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 0 

C!.oo\.f_..{ -H~ 1./G --
' 

'I. •• -• ArAa C1 ..... v 

I. Sample receipt/Technical holding times A1A 
II. HRGC/HRMS Instrument performance check A 4 

Ill. Initial calibration/~ 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Internal standards 

XI. Compound quantitation RULOQ/LODs 

XII. Target compound identification 

XIII. System performance 

XIV. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

SH-RB-SG-18051 0 

Notes· 

L:\Anchor\Shelton Harbor\42449A21 W. wpd 

A,tJ "fo P6D.: z.o 
A aeN 

0vJ 

.5vJ 1{0 - I -
"' 

A a... 5,0\ ~ \1\ e,; 

A or~ " 

N 
A 

svJ 
6. 
A 
A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

- &(. - //m ;- .J- ~ 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

L29324-1 Water 05/10/18 

1 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_1 of_2_ 
Reviewer: FT 

2nd Reviewer:~ 

Method: HRGC/HRMS Dioxins/Dibenzofurans 

Was a method blank associated with in this SDG? 

Was a method blank performed for each matrix and whenever a sample extraction 
was 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation com heet? 

Level IV checklist_1613B.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
within RT established in the rformance check solution? 

Did contain all characteristic ions listed in the table attached? 

Was the I on Abundance Ratio for the two uantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard .::_ 
2.5? 

Does the maximum intensity of each specified characteristic ion coincide within .±. 2 
seconds udes labeled standa ? 

For PCDF identification, was any signal (SIN .::, 2.5, at.±. seconds RT) detected in 
the corres PCDPE channel? 

Overall assessment of data was found to be 

Level IV checklist_1613B.wpd 

Yes No NA 

Page:____l_ of_2_ 
Reviewer: FT 

2nd Reviewer: ~-

mments 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

---·------ - -- --

A 2,3, 7,8-TCDD F. 1 ,2,3,4,6, 7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1 ,2,3,4, 7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6, 7 ,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCOD Y. Total HpCOF 

Notes:----------------------------------------------------------------------------------------------------~-----

COMPNDList (3).wpd 



LDC#: $1.21(1/?'~2/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 
f7'e se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Were all samples associated with a method blank? 
Y N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 

Page: /of / 

Reviewer:__fl 
2nd Reviewer: ~ 

y N N/A Was the /et1J blank contaminated? 1 / 
lank extraction da1~: 5 l 1'0 Blank analysis date: S /3Jt/B Associated samples: ____ A-___.;./....;....._ ____ _ 

Cone. units: 

(j 

o. 7/2 

11 J.'f-0 

w o. S'tl 

Blank extraction date: Blank analysis date: __ _ 

--··-· -···--· ... ______ _... _____ _. ... ·--· 

Blank ID II Sample Identification I 

II I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS90_2 (3).wpd 



LDC #: fJ.I/L/742-/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 1613B) 

N/A Were field blanks identified in this SDG? 
N/A Were target compounds detected in the field blanks? 

Page:_!of_/ 

Reviewer: FT 
2nd reviewer: &~ 

Sample: / {t< /3) Field Blank I Rinsate Blank/ Equipment Blank I Rinsate (circle one) 
/ 

I I 
Concentration 

I Compound Units ( pg/L ) 

F ~.oB 
c, !5. 3 
J O.SV3 

e- c;. ~.r3 ~ 

~ 1·22-

T a 7o){ 

u 'f.j~ 

w tJ.W3 

'/ I·JCJ 

Sample: ________ Field Blank I Rinsate Blank/ Equipment Blank I Rinsate (circle one) 

I I 
Concentration 

I Compound Units ( pg/L ) 

FLDBLKna.wpd 



LDC #: 'i.1!f_ Lf.CJA 1-/ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation·and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _tot / 
Reviewer: -L.Z. 

2nd Reviewer: .c::b...._ 

-------

~ 
~ 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

Atl all compounds reported as estimated Jdet/A 
maximum possible concentration (EMPC) 

Comments: See sample calculation verification worksheet for recalculations 
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LDC#: fJt,t¢7/12/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: /of~ 
Reviewer: ,e-? 

2nd Reviewer: 
7 C2 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(C;s)/(A;s)(Cx) Ax= Area of compound, 
Cx = Concentration of compound, 

A;s = Area of associated internal standard 
C;s = Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) S = Standard deviation of the RRFs, X = Mean of the RRFs 

# 

2 

3 

Standard ID 

I CAL 

Calibration 
Date 

11/6/17 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

l"'l------L--1 

Average RRF 
(initial) 

0.9466 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) II 1.0166 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) II 0.9904 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) II 1.021 

()f'm:: t13f'_()f'nm~ ___ J~ 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDDf3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) 

()f'nl= t13f'_()f'nm 

2,3,7,8-TCDF C3C-2,3,7,8-TC_[)fl 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

I R"'r::~lr••l:=~t""rl I 
Average 

RRF (initial) 

0.9466 

1.0166 

0.9904 

1.021 

_1 ?1:\?LI. 

.... 

RRF 
(CS3 std) 

0.971 

1.048 

1.014 

1.046 

~--<l 

I R"'r::~lr••l::~t""rl 1~1 Rpc~~CJJiaterl I 
RRF I II 

(~3~~ %~0 ~ 

0.971 2.14 2.14 

1.048 4.78 4.78 

1.014 5.24 5.24 

1.046 3.34 3.34 

1 "\?Ll A ?t:; A ?t:; 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\Documents\ICALS Voa Svoa GC Perchlorate PAH\16138\SGS AXYS\110617.wpd 



LDC #: y ;J ~ 1/<J' /f .2 I VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:~f / 

Reviewer: FT 
2nd Reviewer: c::::2_____ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

- - ------ -

D ~~· eec;;,~md 
Calibration Average RRF 

Standard ID Date Compound (Reference Internal Standard) (initial) 

1 ce-11 s-/31/18 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) ,o.o !0·7 /0·7 
ll/~OJ 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) JO.D f0.7 /0.7 

1,2,3,6, 7,8-HxCDD _f3C-1 ,2,3,6, 7,8-HxCDD) 5l).O S/-_tf Si·'l 
1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) .!J-o. 0 >J-7 S'j. 7 
()r.nl= r13r._()r.nm /OO.Q ~7·0 q7,.t) . 

2 2,3,7,8-TCDF e3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7,8-HpCDD {13C-1 ,2,4,6, 7,8,-HpCDD) 

()r.m= f13r._()r.nm 

3 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) I 

OCDF C3C-OCDD) 

IEJi•c•:~lamd I 

I 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: 4L' J ~y' //1 2-/ VALIDATION FINDINGS WORKSHEET 
\~ 

Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:.....:C: .... __ _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovelry 

LCS 10: WG/(a 3' /lj ~ /O)., (OjJ~) 

I I 
Spike Spiked Sample I leS II 1 esc II 1 eslt esc 
AddJ,d IJ Concenti:o/ I II II Compound <~.m) (12!/IP Percent Recove!X Percent Recove!X RPD 

l-1 v I ::;~·· .. :.~,) . :·. ·. J.,~~-~.; >·~. ·: I r.~ 1 r.~n I r.~ 1 r.~n .... ..J ~,.,..!:!,,. .... ~,.,.!:~,,. .... ..... ~,.1'!:111' 

2,3,7,8-TCDD IO.Q /J4 ~{go AJI.) _1l4·0 1/o.() v 
I 

~ 1 ,2,3,7,8-PeCDD GlJ.o '-/I,. 3 ~).(r; CJ4·~ 
6fJ.O !f/,.j Cf;3.Cf <t3-/ / 

v 
1 ,2,3,4, 7,8-HxCDD 

1 ,2,3,4,7,8,9-HpCDF SO. o 1/,. cj '13· 7 ~3-7 / 
OCDF Jr;o.o 'l1·0 SJ :t-o .gJ.tJ . AJV 

-

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within ·J 0.0% of the 
recalculated results. 

LCSCLC90.wpd 
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VALIDATION FINDINGS WORKSHEET 
Samgle Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

ft_k 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (Al(ls}(DF} Example: 
<As)(RRF)(Vo)(%S) #I Oe!PO. Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
.compound to be measured 

"As = Area of the characteristic ion (EICP) for the specific 

XID ~ (ftJt:Jo) internal standard ~,,~ 
Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or ~ . ?;{) ;< 10 {g (l O~f}O·o~ grams (g). 

RRF = Relative Response Factor (average) from the initial = 
calibration 

I('. ?J/ t?JIL-Df = Dilution Factor. 

%S = Percent solids., applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample 10 Compound 
Concenthtion 

( a..a 4- C~np;~n Qualification 

#I 
t-v T 

CJC.,/)1/ /~·~ Jr= ~I 
-

RECALC90.wpd 



EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job nmnber listed above was entered by M. 
Entered from Body or sEffi~ 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

I c. 

II. 

II a. 

lib. 

III. Reasonableness Checks 

Ilia. - Do all ualified ND results have ND 

IIIb. -Do all ualified detect results have detect 

III c. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

IIId. -Do blank concentrations in report match EDD, where data 

was due to blank? 

me. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

Ill f. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Ill g. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Illh. -Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

Illi. -Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/Action 

'-( 

rV/A 

N lA 

t\l 

Date: :J//q I/~ 
Page:_l_of~ 

2nd~r: 

~ v 

Notes: _________ *~s~e~e~d~is~c~re~p~a~nc~yLs~h~e~et~-------------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor Environmental, LLC July 31, 2018
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Cindy Fields

SUBJECT: Shelton Harbor, Data Validation

Dear Ms. Fields,
Enclosed is the final validation report for the fraction listed below. This SDG was received on June 19,
2018. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #42458:

SDG # Fraction

B2290 Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 4 guidelines. The analyses were validated using the
following documents, as applicable to each method:

! Sampling and Quality Assurance Project Plan for Shelton Harbor Sediment Cleanup
Unit, Oakland Bay and Shelton Harbor Sediment Cleanup Site, Shelton Washington;
July 2017

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review, April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Senior Chemist



Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Shelton Harbor\42458ST.wpd

384 pages- ADV Attachment 1

    EDD / Stage 2B / Dioxins Stage 4 LDC #42458 (Simpson Timber Company/Anchor Environmental - Seattle WA / Shelton Harbor)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A B2290 06/19/18 07/11/18 0 10

Total T/CR 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10



LDC Report# 42458A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Shelton Harbor 

LDC Report Date: July 9, 2018 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 4 

Laboratory: SGS North America, Inc. 

Sample Delivery Group (SDG): 82290 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

SG-01-SG-170713 82290-001 Sediment 07/13/17 
SH-03-SC-0-1 0-170809 82290-002 Sediment 08/09/17 
SH-04-SG-170713(Split) 82290-003 Sediment 07/13/17 
SH-13A-SG-170713 82290-004 Sediment 07/13/17 
SH-14-SG-170712 82290-005 Sediment 07/12/17 
SH-19-SG-170712(Split) 82290-006 Sediment 07/12/17 
SH-21-SG-170712(Split) 82290-007 Sediment 07/12/17 
SH-22-SG-170712 82290-008 Sediment 07/12/17 
SH-24-SG-170713 82290-009 Sediment 07/13/17 
SH-28-SG-170712 82290-010 Sediment 07/12/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Sampling and Quality Assurance Project Plan for Shelton Harbor Sediment 
Cleanup Unit, Oakland Bay and Shelton Harbor Sediment Cleanup Site, Shelton, 
Washington (July 2017) and a modified outline of the USEPA National Functional 
Guidelines (NFG) for High Resolution Superfund Methods Data Review (April 2016). 
Where specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample quantitation 
and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25o/o. 

The static resolving power was at least 10,000 (1 Oo/o valley definition). 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
3 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

All internal standard recoveries (%R) were within QC limits with the following exceptions: 

I Sample I Finding I 
SH-21-SG-170712(Split) The cleanup standard 1,2,3,4,7-PeCDD was found to be outside the method 

control limits, since the associated labeled standard were within the QC limits, no 
qualification is necessary. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG 82290 All compounds were reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Sample Compound Finding Criteria Flag AorP 

SH-03-SC-0-1 0-170809 1,2,3,4,6,7,8-HpCDD Sample result exceeded Reported result should be J (all detects) p 
OCDD calibration range. within calibration range. J (all detects) 
OCDF J (all detects) 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

4 
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XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to results reported by the laboratory as EMPCs and results exceeding calibration 
range, data were qualified as estimated in ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered valid 
and usable for all purposes. 

5 
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Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary- SDG 82290 

I Sam~le I Com~ound I Flag I AorP I Reason I 
SG-01-SG-170713 All compounds were reported J (all detects) A Compound quantitation 
SH-03-SC-0-1 0-170809 as estimated maximum possible (EMPC) 
SH-04-SG-170713(Split) concentration (EMPC). 
SH-13A-SG-170713 
SH-14-SG-170712 
SH-19-SG-170712(Split) 
SH-21-SG-170712(Split) 
SH-22-SG-170712 
SH-24-SG-170713 
SH-28-SG-170712 

SH-03-SC-0-1 0-170809 1,2,3,4,6,7,8-HpCDD J (all detects) p Compound quantitation 
OCDD J (all detects) (exceeded range) 
OCDF J (all detects) 

Shelton Harbor 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 82290 

No Sample Data Qualified in this SDG 

6 
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LDC #: 42458A21 
SDG #: 82290 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: SGS North America. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 1/ t:t /;" 
Page:_/of_:Y 

Reviewer:~ 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

111 

I llalidatico A[ea I I 
Sample receipt/Technical holding times A1A 
HRGC/HRMS Instrument performance check b. I 

Initial calibration/-leo'-

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

SG-01-SG-170713 

SH-03-SC-0-1 0-170809 

SH-04-SG-170713(Split) 

SH-13A-SG-170713 

SH-14-SG-170712 

SH-19-SG-170712(Split) 

SH-21-SG-170712(Split) 

SH-22-SG-170712 

SH-24-SG-170713 

SH-28-SG-170712 

A.,"tJ 'j /o 
1\ 

b.. 
N 
tJ 
~ of~ 

\J 
.svJ 
svJ 

& 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

Notes: 

L:\Anchor\Shelton Harbor\42458A21W.wpd 1 

Ccmmeots 

~\) != w 

D = Duplicate 
TB = Trip blank 

ovJ 

EB = Equipment blank 

LabiD 

82290-001 

82290-002 

82290-003 

82290-004 

82290-005 

82290-006 

82290-007 

82290-008 

82290-009 

82290-010 

~ \CA/ 
::: 9-. G ~ &\. ~ Lu.> . 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/13/17 

Sediment 08/09/17 

Sediment 07/13/17 

Sediment 07/13/17 

Sediment 07/12/17 

Sediment 07/12/17 

Sediment 07/12/17 

Sediment 07/12/17 

Sediment 07/13/17 

Sediment 07/12/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No NA 
' " ....... · .. ··· .· . < ; 

L Technical holding times .·· . 

/ 
All technical holding times were met. 

Cooler temperature criteria was met. / 
·. . . 
II: GC/MS Instrument pe'rformance check 

Was PFK exact mass 380.9760 verified? / 
/ 

Were the retention time windows established for all homologues? 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing / any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (1 0% valley definition)? / 

Was the mass resolution adequately check with PFK? / 

Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? / 
.. 
lila. Initial calibration .·. .. ' 

Was the initial calibration performed at 5 concentration levels? / 

Were all percent relative standard deviations (%RSD) ~ 20% for all / 
compounds? 

.,/ 
Did all calibration standards meet the lon Abundance Ratio criteria? 

Was the signal to noise ratio for each target compound~ 2.5 and for each recovery /""' 
and internal standard > 1 0? 

Ill b.l nitial GalibrationVerification 

Was an initial calibration verification standard analyzed after each initial calibration \:Fr ,_.....,. 
for each instrument? 

.,/"' 
1---

Were all concentrations for the unlabeled compounds s 20% and for labeled 
compounds s 30% ?? 

·' 
.. 

IV. Continuing calibration .. 

Was a continuing calibration performed at the beginning and end of each 12 hour ..,.... 
I period? 

Were all concentrations for the unlabeled compounds and for labeled compounds /" 
within QC limits (Method 16138, Table 6)? 

Did all routine calibration standards meet the lon Abundance Ratio criteria? 
/ 

V.·Bianks 

Was a method blank associated with every sample in this SDG? /"" 

Was a method blank performed for each matrix and whenever a sample extraction /-
was performed? 

Was there contamination in the method blanks? If yes, please see the Blanks 
............ ~ 

validation completeness worksheet? 

VI. Fieldbla~ks ... · 

.• . •. 

' 
. 

Field blanks were identified in this SDG. 
/~ 

Target compounds were detected in the field blanks . 
/.r' 

. . . ' . . · 

VJJ: Matrixspike/Matrixsoil<:e duolicates 

Level IV checklist_1613B.wpd 

.. 

Page:__!c)f~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 
,. . 

> 

. 

.. . . 

.. · 

.. 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
· (RPD) within the QC limits? 

·' ... :• 
VIII; Laboratory control samples 

Was an LCS analyzed per extraction batch? 7 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /' 
the QC limits? 

I·· .... .•' •. 

IX.· Field duplicates 

Field duplicate pairs were identified in this SDG. . / 

Target compounds were detected in the field duplicates . 
. . . ·:: 

X. Internal standards . .· . 

/ 
..... 

Were internal standard recoveries within QC criteria? 

/ 
/ 

Was the minimum S/N ratio of all internal standard peaks > 1 0? 
r 

XI. Compound quantitation 

Were the correct internal standard (IS), quantitation ion and relative response factor 
~ (RRF) used to quantitate the compound? 

/ 
v 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and 
dry weight factors applicable to level IV validation? 

' . : .·· . : '··. '.>, ·/ 
XII. Target compound 'identification . 

For 2,3,7,8 substituted congeners with associated labeled standards, were the /v 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the / 
/ 

relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

/ 
,..... 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
1 quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? 
/ -/ 

Was the Jon Abundance Ratio for the two quantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard ?_ 
/ ... 

2.5? 

/ 
,..... 

Does the maximum intensity of each specified characteristic ion coincide within .:t 2 
seconds (includes labeled standards)? 

For PCDF identification, was any signal (SIN.:::_ 2.5, at .:t seconds RT) detected in /--
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
/ 

XIII. System. performance 
,· 

System performance was found to be acceptable. -/f 
,- :•', .. '.··'' ·. .. 

XIV. Overallassessmel1t,of data 

7 
Overall assessment of data was found to be acceptable. 

Level IV checklist_1613B. wpd 

NA 

/ 
~ 

/ 
v 

// 

.. 

· .. 

Page:___16f~ 
Reviewer:~ 

2nd Reviewer: ~ 

Findings/Comments 

. ·: 

·. 

.·· .· 

. · . . 
' . .. 

··. .· · .. 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

- -- ----- - --- --- ---

I A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

I B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: ____________________________________________________________________________________________________________ __ 

COMPNDList (3).wpd 



LDC#: r':J yrBA-2/ VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 
~ey1se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l:tl~ I N/A Are all internal standard recoveries were within the 40-135% criteria? 
y t.J. N/A Was the SIN ratio all internal standard peaks > 1 0? 

# Date Lab ID/Reference Internal Standard %Recovery I (Limit: 40-135%) 

-, \h-e. ~~ ""17_ ~1-ot.\'\da ~o\ \'1..~4/ -"eC!.QO 
vJGV> ~I.A,.II\rl ·~ ~~ o~"\<,\~ ~ ( 

) 

) 

l.A-t..~~ UJ~~\ \~ {\ h~\->. ~' Y\C..L- ~( ell "~0 d '\ \-eJ..) 
\0\.\,oe \of' J .s-\-ot f\o\a-t 4 were.. w\ \h\ V\ ( ) 

\-h-e a e... H«\\~ "'-U .~\.1\~\~.l.,.'t.."~ ) 

I 

\~ V\~ £.e. c,~~ (' '"'\./ v l 
( ) 

u 
( ) 

( ) 

I ( ) 

( ) 

( ) 

( ) 

( ) 

( ) 
I 

I ( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Internal Standards Associated compounds Internal Standards 

A 13C-2,3,7,8-TCDF I. 13C-OCDD 

B. 13C-2,3,7,8-TCDD J. 13C-1 ,2,3,4-TCDD 

C. 13C-1 ,2,3,7,8-PeCDF K. 13C-1 ,2,3,7,8,9-HxCDD 

D. 13C-1 ,2,3,7,8-PeCDD L. 13C-1 ,2,3,4,7,8-HxCDF 

E. 13C-1 ,2,3,6,7,8-HxCDF 

F. 13C-1 ,2,3,6,7,8-HxCDD 

G. 13C-1 ,2,3,4,6, 7,8-HpCDF 

H 13r.-1 ? ~ 4 R 7 R-Hnr.nn 

INTST90.wpd 
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Qualifications 

Associated compounds 



LDC#: ¥2~J134 vj VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: /of / 

Reviewer: b 
2nd Reviewer: Q 

~ 
~ 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

A\1 all compounds reported as estimated Jdet/A 
maximum possible concentration (EMPC) 

I I I 

,_ 
I 

f G G{ 1~\,\ C-01-, ~e_ 
I 

~~a L~ 
I ' t 

Comments: See sample calculation verification worksheet for recalculations 
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LDC #: ¥ ). '{\'8 A-~ I VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:~of_/ 
Reviewer:~ 

2nd Reviewer:_;:;o:=:;;.,.__ __ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax = Area of compound, 
Cx =Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (S/X) S =Standard deviation of the RRFs, X = Mean of the RRFs 

# 

2 

3 

Standard ID 

I CAL 

Calibration 
Date 

11/22/17 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF {13C-2,3,7,8-TCDF) 

... 

Average RRF 
(initial) 

1.02 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) II 1.10 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDQl II 1.06 

1 ,2,3,4,6,7,8-ljQ_G_DD C3C-1.._2,4,6,7,8,-HpC_QQl II 0.98 

nrm: f13r_nrnm II _1 n"l 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD {13C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCD122._ 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nrnJ:" r13r_nr.nn\ 

2,3,7,8-TCDF (13C-2,3,7,8-TCD~ 

2,3,7,8-TCDDC3C-2,3,7,8-TCDQ2_ 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-H_Q_CDD) 

OCDF C3C-OCDD) 

I Rl!>l"~ll"! •l~tl!>ti I 
Average 

RRF (initial) 

1.02 

1.10 

1.06 

0.98 

1 n"l 

n 

RRF 
(CS3 std) 

1.05 

1.13 

1.08 

1.00 

1 no 

IR""~"~'~""'~t,.ti 1~1 Recalc•;:;:;J 

RRF I r--1 
( CS3 std) %RSD ~ 

1.05 4.5 4.5 

1.13 4.5 4.5 

1.08 3.8 3.8 

1.00 4.3 4.3 

__j_QQ_ _5_0_ _5_0_ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LOG#: f'JLfnJ2-/ VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page: /of / 

Reviewer: ------b.-
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

D ~ 1~~411~~:tj Calibration 
Standard ID Date Compound (Reference Internal Standard) (initial) (CC) (CC) 

1 c.tVV c.tr~h!d 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) \0·0 \0·9 \0~ 
\~~y 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 1\. (J l\·0 

1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) s~.-z.. )J2>.,.., 

1,2,3,4,6,7,8-HpCDD (13C-1,2,4,6,7,8,-HpCDD) s~.~ 53-~ 
nrn1= r13r_nrnm too.J \o '0 dJt; 

2 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (13C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) 

nr.nF r13r.-nrnm 

3 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (13C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

--

II 

I ee~od:ed eecalc11lated 

I %0 %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: I~ Y~'alf-)/I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer:__E.I 
2nd Reviewer: .c::d.. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS 10: Of\2.\ i~~ \0 

I I 
Spike Spiked Sample I I CS II I CSD II I CS£1 CSD 

Adf::J Concen~1ation 
I II II Compound (¥\4 ) . ( \'\~( ¥- Percent Recove!1 Percent Recove!1 RPD 

I I I r.~ \.J 
.I 

1 r.~n I r.~ 1 r.~n .... ..... Rl'>l"::!ll" .... Rot':::. I,.. .... -• Rl'>l"::!ll" 

~~ \\.q .,;Dr ~\t -2,3,7,8-TCDD }0. 0 \\ '=' 
1 ,2,3,7,8-PeCDD .;o.o 5"1· &..\ 1\~·'i 
1 ,2,3,4,7,8-HxCDD .,0.0 ft,Q.'l,... \~o,L.\ 
1 ,2,3,4,7,8,9-HpCDF )D.Q lo C)."l- \).O.LJ 

OCDF \0"· 0 J 1lt? " ... I lt \f 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer: FT -
2nd reviewer: ~ 

j'-J- -~~~- Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xWsHDF) Example: 
(A;s)(RRF)(V0)(%S) 

Ot..Of: A. = Area of the characteristic ion (EICP) for the Sample I.D. ~' compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 1 L 1f?oo) Is = Amount of internal standard added in nanograms (ng) Cone.= ~· 241\0 

vo = Volume or weight of sample extract in milliliters (ml) or i- 2&J 'f-lO 1 {\·03)(1·~7) grams (g). 

RRF = Relative Response Factor (average) from the initial = 
calibration 'iSIJ \Gio Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample 10 Compound 
Concen~lation 

( ~~~ ...... 
Concent~~ion 

( ~4 ) Qualification 

~\ oc.of- 49; \Jf (j ~~· 
~~ 

RECALC90.wpd 



LDC#: '-1)~5& EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 

Entered from Body or E~av 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All s 

I c. 

II. 

II a. 

III. Reasonableness Checks 

Ilia. - Do all qualified ND results have ND qualifier (e.g. UJ)? 

Illb. -Do all ed detect results have detect qualifier (e.g. 

Ill c. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data 

was ualified due to blank? 

Ille. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

Illf. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Ill g. 

Illh. 

Illi. 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

-Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

-Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/ Action 

I'J/1\ 

Date:.J.Wll ~ 
Page:_l of~ 

~· 

Notes: _________ *~s~e~e~d~is~c~re~p~angc~yLs~h~e~et~----------------------------------------------------------------------~-------------

EDD Populatoin Checklist-Anchor (word).docx 



 

 

 

 

Attachment A-2  
Field Collection Forms 
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