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TO: 
Ed Olsen  Superintendent, Parks and Forestry Division, Carys Lustig  Director of Public 
Works, Stacey Mulroy  Director of Park and Recreation (Town of Needham) 

FROM: Lee Koska, PE, Prasanta Bhunia, LSP (Weston & Sampson) 

DATE: March 29, 2023 

SUBJECT: Claxton Field Environmental Sampling and Analysis 

 
 
 
As requested by the Massachusetts Department of Environmental Protection (MassDEP), Weston & Sampson 
performed soil sampling and analysis at Claxton Field, located at 1421 Central Avenue (the Site). MassDEP 
required this sampling because its historical use as a burn dump and a recent resident complaint regarding 
excavation and stockpiling of topsoil over a portion of the Site for use as a contractor laydown area.  
 
Previous Investigations  2021 and 2022 
As part of a geotechnical investigation to design potential new sports lighting foundations, eleven  soil borings 
were advanced across the Site on December 7, 2021. Ash and various solid waste materials (glass, metal 
fragments, ceramic and wood) were observed intermixed with granular fill materials underneath topsoil up to 
15.5 feet below grade surface (bgs). A significant increase in ash and solid waste materials was observed at 
four feet bgs and deeper, consistent with the known Site history as a municipal burn dump. During this 
investigation, samples were not collected for laboratory analysis, but based on field observations (i.e., ash 
and solid waste in deeper samples),  Weston & Sampson recommended shallow test pits to address potential 
exposure to park users. 
 
On March 15, 2022, Weston & Sampson excavated twenty-one test pits throughout the Site. In general, topsoil 
throughout the Site was at least 10 to 12 inches thick, transitioning to soil intermixed with solid waste material 
at greater depths, except for a play yard where 4 to 7 inches of topsoil were identified over a landscaping 
fabric. As solid waste components (primarily glass) were identified at shallow depths beneath the landscaping 
fabric, this area was closed as a conservative measure and the playground equipment removed. Samples of 
the materials were not collected for laboratory analysis at the time of test pit excavations. 
 
Use of a Portion of the Site as Contractor Laydown Area  
In the Summer of 2022, the contractor of the Central Avenue Water Main Improvement Project stripped the 
topsoil from the construction laydown area and stockpiled the material on Site.  We understand a resident 
submitted a complaint to MassDEP, and MassDEP subsequently required soil sampling and analysis to address 
potential contamination at the Site. As required, a sampling plan was submitted to MassDEP for approval.  A 
summary of the subsurface investigation methodology, findings and recommendations for additional response 
actions under the MCP are presented below. 
 
Site Investigation  2023 
In March 2023, Weston & Sampson advanced six soil borings (identified as SB-201 through SB-206) using a 
Geoprobe drill rig. Boring locations are depicted on Figure 1  Sampling Plan. Soil conditions were logged in 
the field by an environmental engineer and field screened using a Photoionization Detector (PID)  for the 
presence of Total Organic Vapors (TOV). Three samples were collected from each boring for the following 
intervals: 0 to 1-foot bgs, 2 to 4 feet bgs and 4 to 6 feet bgs. Location SB-206 encountered refusal (bedrock) 
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at 5 feet bgs so the third interval sampled was 4 to 5 feet bgs. Samples collected were submitted for laboratory 
analysis of: 
 

 Polycyclic Aromatic Hydrocarbons (PAHs) via EPA Method 8270; 
 MCP 14 Metals via EPA Method 6010 / 7417;  
 Asbestos via Polarized Light Microscopy (PLM); and 
 Dioxins via EPA Method 8290 (nine samples total). 

In addition, one duplicate sample was collected from B-203 from 4 to 6 feet bgs for PAHs, MCP 14 Metals, 
and Asbestos for quality assurance / quality control (QA/QC) purposes. 

One 10-point composite sample was also collected from the stockpile located within the contractor laydown 
area for laboratory analysis of the same constituents of concern (COCs) identified above. Each grab was 
collected with hand tools from excavations 1 to 2 feet into the stockpile surface and field screened with a PID. 
Note that location B-202 was also located within the construction laydown area close to the existing stockpile. 
 
At the request of MassDEP, Weston & Sampson also advanced a series of perimeter borings (PER-1 through 
PER-8) to visually assess the potential presence of solid waste materials at the park boundaries. These 
locations were advanced approximately five feet from the existing tree line. Analytical samples were not 
collected from the PER- boring series. Limited quantities of solid waste components were encountered in all 
locations with the exception of PER-7, which encountered shallow refusal on bedrock. Boring logs from all 
locations assessed during this investigation round are presented as Attachment A.  
 
Soil Sampling Results 
Topsoil: Twelve inches of topsoil was consistently observed with the exception of location B-206, where ash 
and solid waste materials were observed at approximately eleven inches bgs. Asbestos containing materials 
were not detected in topsoil. Laboratory analytical results of topsoil (0  ) were below RCS-1 
standards with the exception of lead at B-206 (330 mg/kg) and Dioxins at B-203 (30 ng/kg) which slightly 
exceeded their respective RCS-1 standards of  200 mg/kg and 20 ng/kg, respectively. Based on our visual 
observations, this exceedance appears to be associated with the presence of solid waste materials and ash 
at approximately eleven inches bgs. PAHs and Dioxins were below RCS-1 standards in topsoil. PID headspace 
readings were non-detect in the topsoil material. 
 
Deeper Soil: Deeper soil n) 
and ash intermixed with soil. Elevated concentrations of lead (up to 4,650 mg/kg), zinc (up to 1,630 mg/kg) 
and various PAHs were detected above RCS-1s. These elevated concentrations were generally detected at 
depths where ash and solid waste were observed. Similar to topsoil, asbestos was not detected in the 
submitted samples. PID headspace readings were non-detect in the deeper soil material. 
 
Dioxin 2,3,7,8-TCDD exceeded RCS-1 in 5 of the 6 deeper samples. Note that only 2,3,7,8-TCDD has a 
published RCS-1 standard under the MCP. The maximum concentration detected was 74 nanograms/kilogram 
(ng/kg), which is below the Upper Concentration Limit (UCL) of 500 ng/kg and may require removal under the 
MCP. Full analytical results for all dioxins analyzed are presented in Table 2  Soil Analytical Results: Dioxins 
for reference.  
 
Stockpile: Results from the topsoil stockpile sample (CF-Stockpile) included detections of various metals and 
PAHs, slightly above RCS-1 standards for acenaphthylene, benzo(a)pyrene and lead. Soil results however 
were generally lower than the concentrations in deeper soil. PID headspace readings were non-detect in the 
stockpile material. 
 
Based on the data, Weston & Sampson performed a preliminary risk assessment and indicated soil from 0  

a significant risk for a park user or a resident. 
does pose a condition of significant risk, mainly due to the presence of lead and to a lesser extent of Dioxin 
(2,3,7,8-TCDD).  
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Summary and Recommendations 
Concentrations of metals (lead and zinc), PAHs, and Dioxins exceeded RCS-1 standards, which requires  a 
120-day notification to MassDEP under the MCP. Therefore, the Town should notify MassDEP within this 
timeframe of their knowledge of the data.  Following notification, MassDEP will assign a Release Tracking 
Number (RTN) and the Site will be regulated going forward under the MCP.  Please note that the MCP will 
require additional response actions, including further assessment, detailed risk characterization and reports 
for park construction and Site closure.  
 
 

Attachments: 
Figures 
Tables 
Boring Logs 
Laboratory Analytical Reports 
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 











               
              
              
                 
                 

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  
 
 
 
 
 
 
 
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 
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 
 
 
 
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


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

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


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 



 


















































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 



 







    


          

     
 

           
     



        
     


  


  


  


  


  


  

  



  




  
  







  
 
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


 







        
    

    

    

    

    

    

    

    

    

    

    

    

    

    
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 












 







       
 

 

 

 

 

 

 

 

 
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 

 
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
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 









       
 


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
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    
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    
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    

    
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

 







 







        
    

    

    

    

    

    

    

    

    

    

    

    

    

    



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 












 







       
 

 

 

 

 

 

 

 

 

 

 
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 
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
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

       
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 






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    
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        
    

    

    

    

    

    

    

    

    

    

    

    

    

    



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
 



 












 







       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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
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    

    

    

    

    

    

    

    

    

    

    

    

    

    



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 



 












 







       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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


Page 31 of 106




 



 








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
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
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

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
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
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
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    

    

    

    

    

    

    

    

    

    

    

    

    



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 












 







       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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







       
 

 
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




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    
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    

    

    

    
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 












 







       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




Page 40 of 106




 



 









       
 

 




Page 41 of 106




 



 







 







        
    

    

    

    

    

    

    

    

    

    

    

    

    

    
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










 




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 

 

 
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 

 

 

 

 

 

 

 

 

 
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 



 









       
 

 
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




 







        
    

    

    

    

    

    

    

    

    

    

    

    

    

    
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

 












 







       
 
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    

    

    

    

    
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 

 

 

 

 

 

 

 
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


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
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    

    

    

    
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



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




 






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




 
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 

 

 
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 

 
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 








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 
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




 






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    
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    
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
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



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

 
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 

 

 
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 
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







       
 
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

 



   







 



 



 







  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  



   

   

   

   

   

   

   

   

   

   

   

   

   



   

   

   



    

    

    

    

     

    

    
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

 



   







 



 



 





    

     

    

    

    

     



    

    

    





  



   



    







  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  










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

 



   







 



 



 





   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   











    

    

    

    

    

    

    

    

    

    

    
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 

 

 
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


















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Pace Analytical Services, LLC.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORTOFLABORATORYANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on nine samples submitted by  a  representative  of
ESS Laboratory. The samples were analyzed for the presence or  absence  of  polychlorodibenzo-p-dioxins
(PCDDs) and polychlorodibenzofurans (PCDFs) using a modified version of USEPA  Method  8290.  The  estimated
detection limits (EDLs) were based on signal-to-noise measurements. Estimated maximum  possible  concentration
(EMPC) values were treated as positives in the toxic  equivalence  calculations.

Second column confirmation analyses of 2,3,7,8-TCDF values obtained from the  primary  (DB5-MS)  column  are
performed only when specifically requested for a project and only when the values are  above  the  concentration  of
the lowest calibration standard. Typical resolution for this isomer using the DB5-MS column ranges  from  25-30%.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extracts  ranged  from
52-115%. All of the labeled standard recoveries obtained for this project were within  the  40-135%  target  range
specified in Method 8290. Also, since the quantification of the native 2,3,7,8-substituted congeners was  based  on
isotope dilution, the data were automatically corrected for variation in recovery and accurate  values  were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained or "P" where  polychlorinated  diphenyl  ethers
were present. Concentrations below the calibration range were flagged "J" and should be  regarded  as  estimates.

A laboratory method blank was prepared and analyzed with the sample batch as part of our routine  quality  control
procedures. The results show the blank to contain a trace level of Total HpCDD. This level  was  below  the
calibration range for the method. The Total HpCDD concentrations reported for the field  samples  were  higher  than
the corresponding blank level by one or more orders  of  magnitude.

A laboratory spike sample was also prepared using clean reference matrix that had been  fortified  with  native
standard materials. The recoveries of the native compounds ranged from 95-125%. These  results  were  within  the
target range for the method. Matrix spikes were prepared with the sample batch using sample  material  from  a
separate project; results from these analyses will be provided  upon  request.

The responses obtained for selected labeled congeners in calibration standard  analyses  L230301B_17  and
L230303A_13 were outside the target ranges. As specified in our procedures for this method, the  averages  of  the
daily response factors for these compounds were used in the calculations for the samples from  these  runshifts.
The affected values were flagged "Y" on the  results  tables. 

DISCUSSION
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Report No.....2

Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

Missouri 10100

A2LA 2926.01 Montana CERT0092

Alabama 40770 Nebraska NE-OS-18-06

Alaska-DW MN00064 Nevada MN00064

Alaska-UST 17-009 New Hampshire 2081

Arizona AZ0014 New Jersey MN002

Arkansas - WW 88-0680 New York 11647

Arkansas-DW MN00064 North Carolina- 27700

California 2929 North Carolina- 530

Colorado MN00064 North Dakota R-036

Connecticut PH-0256 Ohio-DW 41244

Florida E87605 Ohio-VAP (170 CL101

Georgia 959 Ohio-VAP (180 CL110

Hawaii MN00064 Oklahoma 9507

Idaho MN00064 Oregon-Primary MN300001

Illinois 200011 Oregon-Second MN200001

Indiana C-MN-01 Pennsylvania 68-00563

Iowa 368 Puerto Rico MN00064

Kansas E-10167 South Carolina 74003

Kentucky-DW 90062 Tennessee TN02818

Kentucky-WW 90062 Texas T104704192

Louisiana-DEQ AI-84596 Utah MN00064

Louisiana-DW MN00064 Vermont VT-027053137

Maine MN00064 Virginia 460163

Maryland 322 Washington C486

Michigan 9909 West Virginia-D 382

Minnesota 027-053-137 West Virginia-D 9952C

Minnesota-Ag via MN  027-053 Wisconsin 999407970

Minnesota-Petr 1240 Wyoming-UST via A2LA 2926.

Mississippi MN00064
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-06
10643743001
L230303A_03
SMT

26.9
10.4 g

7.59 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  13:30
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  06:29

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.99 0.39 2,3,7,8-TCDF-13C 2.00 78J-----
Total TCDF 12 0.39 2,3,7,8-TCDD-13C 2.00 72-----

1,2,3,7,8-PeCDF-13C 2.00 83
2,3,7,8-TCDD ----- 0.16 2,3,4,7,8-PeCDF-13C 2.00 87IJ0.54
Total  TCDD 5.8 0.16 1,2,3,7,8-PeCDD-13C 2.00 90-----

1,2,3,4,7,8-HxCDF-13C 2.00 87
1,2,3,7,8-PeCDF 1.3 0.13 1,2,3,6,7,8-HxCDF-13C 2.00 83J-----
2,3,4,7,8-PeCDF 2.1 0.094 2,3,4,6,7,8-HxCDF-13C 2.00 83J-----
Total PeCDF 28 0.094 1,2,3,7,8,9-HxCDF-13C 2.00 74-----

1,2,3,4,7,8-HxCDD-13C 2.00 82
1,2,3,7,8-PeCDD 4.8 0.21 1,2,3,6,7,8-HxCDD-13C 2.00 83J-----
Total PeCDD 16 0.21 1,2,3,4,6,7,8-HpCDF-13C 2.00 66-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 65
1,2,3,4,7,8-HxCDF 3.8 0.11 1,2,3,4,6,7,8-HpCDD-13C 2.00 76J-----
1,2,3,6,7,8-HxCDF 4.1 0.089 OCDD-13C 4.00 77J----- Y
2,3,4,6,7,8-HxCDF 2.2 0.045 J-----
1,2,3,7,8,9-HxCDF 0.77 0.25 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 54 0.045 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 5.5 0.19 2,3,7,8-TCDD-37Cl4 0.20 60J-----
1,2,3,6,7,8-HxCDD 9.3 0.078-----
1,2,3,7,8,9-HxCDD 9.0 0.14-----
Total HxCDD 74 0.078-----

1,2,3,4,6,7,8-HpCDF 25 0.20 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ----- 0.23 Equivalence: 30 ng/KgIJ1.6
Total HpCDF 60 0.20 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 120 0.16-----
Total  HpCDD 310 0.16-----

OCDF 45 0.14-----
OCDD 1600 0.47-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Isotope ratio out of specification
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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REPORTOFLABORATORYANALYSIS
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-07
10643743002
L230303A_04
SMT

20.2
10.3 g

8.18 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  13:30
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  07:14

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 1.9 0.058 2,3,7,8-TCDF-13C 2.00 85-----
Total TCDF 33 0.058 2,3,7,8-TCDD-13C 2.00 79-----

1,2,3,7,8-PeCDF-13C 2.00 85
2,3,7,8-TCDD 0.46 0.084 2,3,4,7,8-PeCDF-13C 2.00 95J-----
Total  TCDD 13 0.084 1,2,3,7,8-PeCDD-13C 2.00 94-----

1,2,3,4,7,8-HxCDF-13C 2.00 95
1,2,3,7,8-PeCDF 1.6 0.39 1,2,3,6,7,8-HxCDF-13C 2.00 89J-----
2,3,4,7,8-PeCDF 2.7 0.19 2,3,4,6,7,8-HxCDF-13C 2.00 85J-----
Total PeCDF 29 0.19 1,2,3,7,8,9-HxCDF-13C 2.00 79-----

1,2,3,4,7,8-HxCDD-13C 2.00 87
1,2,3,7,8-PeCDD 2.0 0.072 1,2,3,6,7,8-HxCDD-13C 2.00 82J-----
Total PeCDD 16 0.072 1,2,3,4,6,7,8-HpCDF-13C 2.00 55-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 71
1,2,3,4,7,8-HxCDF 2.2 0.087 1,2,3,4,6,7,8-HpCDD-13C 2.00 80J-----
1,2,3,6,7,8-HxCDF 1.2 0.12 OCDD-13C 4.00 84J----- Y
2,3,4,6,7,8-HxCDF 2.4 0.097 J-----
1,2,3,7,8,9-HxCDF 0.92 0.097 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 53 0.087 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 2.6 0.45 2,3,7,8-TCDD-37Cl4 0.20 68J-----
1,2,3,6,7,8-HxCDD 17 0.31-----
1,2,3,7,8,9-HxCDD 8.2 0.46-----
Total HxCDD 120 0.31-----

1,2,3,4,6,7,8-HpCDF 39 0.18 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 2.8 0.29 Equivalence: 74 ng/KgJ-----
Total HpCDF 180 0.18 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 500 0.59-----
Total  HpCDD 940 0.59-----

OCDF 83 0.35-----
OCDD 3700 0.57-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-08
10643743003
L230303A_05
SMT

23.6
10.6 g

8.12 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  13:30
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  07:58

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 3.7 0.58 2,3,7,8-TCDF-13C 2.00 84-----
Total TCDF 48 0.58 2,3,7,8-TCDD-13C 2.00 80-----

1,2,3,7,8-PeCDF-13C 2.00 90
2,3,7,8-TCDD 0.39 0.19 2,3,4,7,8-PeCDF-13C 2.00 93J-----
Total  TCDD 14 0.19 1,2,3,7,8-PeCDD-13C 2.00 96-----

1,2,3,4,7,8-HxCDF-13C 2.00 97
1,2,3,7,8-PeCDF 2.1 0.76 1,2,3,6,7,8-HxCDF-13C 2.00 89J-----
2,3,4,7,8-PeCDF 3.2 0.035 2,3,4,6,7,8-HxCDF-13C 2.00 85J-----
Total PeCDF 37 0.035 1,2,3,7,8,9-HxCDF-13C 2.00 80-----

1,2,3,4,7,8-HxCDD-13C 2.00 87
1,2,3,7,8-PeCDD 0.89 0.12 1,2,3,6,7,8-HxCDD-13C 2.00 84J-----
Total PeCDD 14 0.12 1,2,3,4,6,7,8-HpCDF-13C 2.00 67-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 67
1,2,3,4,7,8-HxCDF 3.2 0.10 1,2,3,4,6,7,8-HpCDD-13C 2.00 76J-----
1,2,3,6,7,8-HxCDF 2.7 0.11 OCDD-13C 4.00 75J----- Y
2,3,4,6,7,8-HxCDF 3.1 0.14 J-----
1,2,3,7,8,9-HxCDF 0.92 0.068 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 36 0.068 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 1.3 0.26 2,3,7,8-TCDD-37Cl4 0.20 69J-----
1,2,3,6,7,8-HxCDD 2.6 0.30 J-----
1,2,3,7,8,9-HxCDD 1.9 0.14 J-----
Total HxCDD 27 0.14-----

1,2,3,4,6,7,8-HpCDF 22 0.62 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ----- 0.55 Equivalence: 16 ng/KgIJ1.2
Total HpCDF 40 0.55 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 41 0.23-----
Total  HpCDD 82 0.23-----

OCDF 18 0.44-----
OCDD 270 0.40-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Isotope ratio out of specification
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-09
10643743004
L230303A_06
SMT

19.9
10.4 g

8.35 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  12:00
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  08:43

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.49 0.12 2,3,7,8-TCDF-13C 2.00 88J-----
Total TCDF 7.0 0.12 2,3,7,8-TCDD-13C 2.00 84-----

1,2,3,7,8-PeCDF-13C 2.00 97
2,3,7,8-TCDD 0.21 0.089 2,3,4,7,8-PeCDF-13C 2.00 102J-----
Total  TCDD 1.7 0.089 1,2,3,7,8-PeCDD-13C 2.00 108-----

1,2,3,4,7,8-HxCDF-13C 2.00 98
1,2,3,7,8-PeCDF 0.57 0.34 1,2,3,6,7,8-HxCDF-13C 2.00 92J-----
2,3,4,7,8-PeCDF 1.1 0.29 2,3,4,6,7,8-HxCDF-13C 2.00 90J-----
Total PeCDF 18 0.29 1,2,3,7,8,9-HxCDF-13C 2.00 80-----

1,2,3,4,7,8-HxCDD-13C 2.00 97
1,2,3,7,8-PeCDD 0.39 0.14 1,2,3,6,7,8-HxCDD-13C 2.00 95J-----
Total PeCDD 3.0 0.14 1,2,3,4,6,7,8-HpCDF-13C 2.00 77J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 74
1,2,3,4,7,8-HxCDF 0.81 0.080 1,2,3,4,6,7,8-HpCDD-13C 2.00 84J-----
1,2,3,6,7,8-HxCDF ----- 0.070 OCDD-13C 4.00 82IJ0.67 Y
2,3,4,6,7,8-HxCDF 1.2 0.075 J-----
1,2,3,7,8,9-HxCDF 0.51 0.038 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 16 0.038 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ----- 0.089 2,3,7,8-TCDD-37Cl4 0.20 70IJ0.50
1,2,3,6,7,8-HxCDD 1.1 0.070 J-----
1,2,3,7,8,9-HxCDD 0.80 0.093 J-----
Total HxCDD 9.3 0.070-----

1,2,3,4,6,7,8-HpCDF 6.7 0.15 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 0.48 0.19 Equivalence: 5.2 ng/KgJ-----
Total HpCDF 12 0.15 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 12 0.16-----
Total  HpCDD 24 0.16-----

OCDF 6.6 0.15 J-----
OCDD 95 0.16-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Isotope ratio out of specification
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-10
10643743005
L230303A_07
SMT

5.7
10.8 g

10.2 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  12:00
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  09:27

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 2.8 0.80 2,3,7,8-TCDF-13C 2.00 95-----
Total TCDF 140 0.80 2,3,7,8-TCDD-13C 2.00 79-----

1,2,3,7,8-PeCDF-13C 2.00 82
2,3,7,8-TCDD 0.28 0.064 2,3,4,7,8-PeCDF-13C 2.00 86J-----
Total  TCDD 30 0.064 1,2,3,7,8-PeCDD-13C 2.00 105-----

1,2,3,4,7,8-HxCDF-13C 2.00 115
1,2,3,7,8-PeCDF ----- 0.11 1,2,3,6,7,8-HxCDF-13C 2.00 89P47
2,3,4,7,8-PeCDF ----- 0.071 2,3,4,6,7,8-HxCDF-13C 2.00 88P14
Total PeCDF 140 0.071 1,2,3,7,8,9-HxCDF-13C 2.00 88-----

1,2,3,4,7,8-HxCDD-13C 2.00 96
1,2,3,7,8-PeCDD 1.5 0.20 1,2,3,6,7,8-HxCDD-13C 2.00 90J-----
Total PeCDD 35 0.20 1,2,3,4,6,7,8-HpCDF-13C 2.00 75-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 75
1,2,3,4,7,8-HxCDF 9.3 0.080 1,2,3,4,6,7,8-HpCDD-13C 2.00 85-----
1,2,3,6,7,8-HxCDF ----- 0.14 OCDD-13C 4.00 67P9.1 Y
2,3,4,6,7,8-HxCDF 12 0.10-----
1,2,3,7,8,9-HxCDF ----- 0.077 1,2,3,4-TCDD-13C 2.00 NAPJ2.6
Total HxCDF 120 0.077 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 1.9 0.14 2,3,7,8-TCDD-37Cl4 0.20 67J-----
1,2,3,6,7,8-HxCDD 3.4 0.19 J-----
1,2,3,7,8,9-HxCDD 2.1 0.14 J-----
Total HxCDD 56 0.14-----

1,2,3,4,6,7,8-HpCDF 120 0.29 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 1.7 0.22 Equivalence: 62 ng/KgJ-----
Total HpCDF 130 0.22 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 22 0.15-----
Total  HpCDD 56 0.15-----

OCDF 25 0.31-----
OCDD 160 0.13-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-11
10643743006
L230303A_08
SMT

23.6
12.1 g

9.26 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  12:00
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  10:12

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 6.3 0.58 2,3,7,8-TCDF-13C 2.00 83-----
Total TCDF 170 0.58 2,3,7,8-TCDD-13C 2.00 79-----

1,2,3,7,8-PeCDF-13C 2.00 92
2,3,7,8-TCDD 0.51 0.30 2,3,4,7,8-PeCDF-13C 2.00 94J-----
Total  TCDD 21 0.30 1,2,3,7,8-PeCDD-13C 2.00 98-----

1,2,3,4,7,8-HxCDF-13C 2.00 94
1,2,3,7,8-PeCDF 5.1 0.19 1,2,3,6,7,8-HxCDF-13C 2.00 89J-----
2,3,4,7,8-PeCDF 9.9 0.22 2,3,4,6,7,8-HxCDF-13C 2.00 87-----
Total PeCDF 110 0.19 1,2,3,7,8,9-HxCDF-13C 2.00 78-----

1,2,3,4,7,8-HxCDD-13C 2.00 88
1,2,3,7,8-PeCDD 1.3 0.18 1,2,3,6,7,8-HxCDD-13C 2.00 86J-----
Total PeCDD 21 0.18 1,2,3,4,6,7,8-HpCDF-13C 2.00 72-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 64
1,2,3,4,7,8-HxCDF 8.0 0.13 1,2,3,4,6,7,8-HpCDD-13C 2.00 74-----
1,2,3,6,7,8-HxCDF 6.4 0.084 OCDD-13C 4.00 68----- Y
2,3,4,6,7,8-HxCDF 7.9 0.084-----
1,2,3,7,8,9-HxCDF 2.5 0.14 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 81 0.084 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 1.2 0.42 2,3,7,8-TCDD-37Cl4 0.20 69J-----
1,2,3,6,7,8-HxCDD 2.6 0.099 J-----
1,2,3,7,8,9-HxCDD 1.9 0.11 J-----
Total HxCDD 28 0.099-----

1,2,3,4,6,7,8-HpCDF 26 0.21 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 2.8 0.30 Equivalence: 27 ng/KgJ-----
Total HpCDF 42 0.21 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 33 0.15-----
Total  HpCDD 59 0.15-----

OCDF 14 0.28-----
OCDD 160 0.30-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-12
10643743007
L230303A_09
SMT

13.3
10.2 g

8.87 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  14:30
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  10:56

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.29 2,3,7,8-TCDF-13C 2.00 84-----
Total TCDF 2.8 0.29 2,3,7,8-TCDD-13C 2.00 80-----

1,2,3,7,8-PeCDF-13C 2.00 100
2,3,7,8-TCDD ND 0.069 2,3,4,7,8-PeCDF-13C 2.00 99-----
Total  TCDD ND 0.069 1,2,3,7,8-PeCDD-13C 2.00 107-----

1,2,3,4,7,8-HxCDF-13C 2.00 95
1,2,3,7,8-PeCDF ND 0.23 1,2,3,6,7,8-HxCDF-13C 2.00 88-----
2,3,4,7,8-PeCDF 0.35 0.18 2,3,4,6,7,8-HxCDF-13C 2.00 89J-----
Total PeCDF 7.3 0.18 1,2,3,7,8,9-HxCDF-13C 2.00 79-----

1,2,3,4,7,8-HxCDD-13C 2.00 93
1,2,3,7,8-PeCDD ----- 0.12 1,2,3,6,7,8-HxCDD-13C 2.00 88IJ0.19
Total PeCDD 1.0 0.12 1,2,3,4,6,7,8-HpCDF-13C 2.00 74J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 69
1,2,3,4,7,8-HxCDF 0.53 0.070 1,2,3,4,6,7,8-HpCDD-13C 2.00 78J-----
1,2,3,6,7,8-HxCDF 0.37 0.073 OCDD-13C 4.00 74J----- Y
2,3,4,6,7,8-HxCDF ----- 0.067 IJ0.49
1,2,3,7,8,9-HxCDF 0.29 0.053 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 7.4 0.053 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 0.39 0.23 2,3,7,8-TCDD-37Cl4 0.20 66J-----
1,2,3,6,7,8-HxCDD 0.66 0.090 J-----
1,2,3,7,8,9-HxCDD 0.52 0.043 J-----
Total HxCDD 6.7 0.043-----

1,2,3,4,6,7,8-HpCDF 3.4 0.074 Total  2,3,7,8-TCDDJ-----
1,2,3,4,7,8,9-HpCDF ND 0.11 Equivalence: 3.4 ng/Kg-----
Total HpCDF 6.8 0.074 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 16 0.19-----
Total  HpCDD 32 0.19-----

OCDF 5.0 0.21 J-----
OCDD 140 0.18-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Isotope ratio out of specification
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit

Page 19 of 23Report No.....10643743_SW8290FC_L2_dfr Page 98 of 106



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-13
10643743008
L230303A_10
SMT

20.3
10.2 g

8.14 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  14:30
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  11:41

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 34 0.15 2,3,7,8-TCDF-13C 2.00 77-----
Total TCDF 560 0.15 2,3,7,8-TCDD-13C 2.00 76-----

1,2,3,7,8-PeCDF-13C 2.00 81
2,3,7,8-TCDD 3.3 0.061 2,3,4,7,8-PeCDF-13C 2.00 85-----
Total  TCDD 120 0.061 1,2,3,7,8-PeCDD-13C 2.00 93-----

1,2,3,4,7,8-HxCDF-13C 2.00 87
1,2,3,7,8-PeCDF 9.6 2.9 1,2,3,6,7,8-HxCDF-13C 2.00 79-----
2,3,4,7,8-PeCDF 22 0.88 2,3,4,6,7,8-HxCDF-13C 2.00 75-----
Total PeCDF 230 0.88 1,2,3,7,8,9-HxCDF-13C 2.00 70-----

1,2,3,4,7,8-HxCDD-13C 2.00 76
1,2,3,7,8-PeCDD 3.1 0.28 1,2,3,6,7,8-HxCDD-13C 2.00 76J-----
Total PeCDD 51 0.28 1,2,3,4,6,7,8-HpCDF-13C 2.00 58-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 56
1,2,3,4,7,8-HxCDF 6.2 0.090 1,2,3,4,6,7,8-HpCDD-13C 2.00 64-----
1,2,3,6,7,8-HxCDF 5.6 0.11 OCDD-13C 4.00 55J----- Y
2,3,4,6,7,8-HxCDF 8.7 0.11-----
1,2,3,7,8,9-HxCDF 1.5 0.13 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 110 0.090 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 1.4 0.13 2,3,7,8-TCDD-37Cl4 0.20 61J-----
1,2,3,6,7,8-HxCDD 3.3 0.11 J-----
1,2,3,7,8,9-HxCDD 2.6 0.11 J-----
Total HxCDD 42 0.11-----

1,2,3,4,6,7,8-HpCDF 46 0.15 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 1.4 0.25 Equivalence: 54 ng/KgJ-----
Total HpCDF 57 0.15 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 19 0.17-----
Total  HpCDD 39 0.17-----

OCDF 24 0.34-----
OCDD 80 0.19-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 23B0634-14
10643743009
L230303A_11
SMT

21.6
10.6 g

8.35 g
L230302
L230302B_18 &  L230303A_13
BLANK-104255

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
02/16/2023  14:30
02/22/2023  09:45
02/27/2023  11:50
03/03/2023  12:25

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 8.5 0.36 2,3,7,8-TCDF-13C 2.00 62-----
Total TCDF 300 0.36 2,3,7,8-TCDD-13C 2.00 59-----

1,2,3,7,8-PeCDF-13C 2.00 72
2,3,7,8-TCDD 0.69 0.28 2,3,4,7,8-PeCDF-13C 2.00 75J-----
Total  TCDD 26 0.28 1,2,3,7,8-PeCDD-13C 2.00 77-----

1,2,3,4,7,8-HxCDF-13C 2.00 73
1,2,3,7,8-PeCDF ----- 0.33 1,2,3,6,7,8-HxCDF-13C 2.00 67PJ4.7
2,3,4,7,8-PeCDF 11 0.17 2,3,4,6,7,8-HxCDF-13C 2.00 68-----
Total PeCDF 130 0.17 1,2,3,7,8,9-HxCDF-13C 2.00 59-----

1,2,3,4,7,8-HxCDD-13C 2.00 68
1,2,3,7,8-PeCDD 1.4 0.21 1,2,3,6,7,8-HxCDD-13C 2.00 67J-----
Total PeCDD 19 0.21 1,2,3,4,6,7,8-HpCDF-13C 2.00 58-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 52
1,2,3,4,7,8-HxCDF 5.8 0.12 1,2,3,4,6,7,8-HpCDD-13C 2.00 59J-----
1,2,3,6,7,8-HxCDF 5.4 0.14 OCDD-13C 4.00 58J----- Y
2,3,4,6,7,8-HxCDF 7.0 0.088-----
1,2,3,7,8,9-HxCDF 1.0 0.094 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 74 0.088 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 1.3 0.18 2,3,7,8-TCDD-37Cl4 0.20 65J-----
1,2,3,6,7,8-HxCDD ----- 0.10 IJ0.80
1,2,3,7,8,9-HxCDD ----- 0.085 IJ0.53
Total HxCDD 11 0.085-----

1,2,3,4,6,7,8-HpCDF 33 0.14 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 0.63 0.32 Equivalence: 27 ng/KgJ-----
Total HpCDF 37 0.14 (Lower-bound - Using MADEP  Factors)-----

1,2,3,4,6,7,8-HpCDD 3.3 0.16 J-----
Total  HpCDD 7.5 0.16-----

OCDF 4.0 0.21 J-----
OCDD 10 0.30 J-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
I = Isotope ratio out of specification
Y = Calculated using average of daily RFs

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-104255
L230301B_07

SMT

10.4 g
L230225
L230301A_17 &  L230301B_17

Matrix
Dilution
Extracted
Analyzed

Solid

02/27/2023  11:50
03/01/2023  19:06

NA

Method 8290 Blank Analysis Results

Lab Sample Name DFBLKVS

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EDL

2,3,7,8-TCDF ND ----- 0.100 2,3,7,8-TCDF-13C 2.00 88
Total TCDF ND ----- 0.100 2,3,7,8-TCDD-13C 2.00 70

1,2,3,7,8-PeCDF-13C 2.00 98
2,3,7,8-TCDD ND ----- 0.12 2,3,4,7,8-PeCDF-13C 2.00 92
Total  TCDD ND ----- 0.12 1,2,3,7,8-PeCDD-13C 2.00 90

1,2,3,4,7,8-HxCDF-13C 2.00 100
1,2,3,7,8-PeCDF ND ----- 0.069 1,2,3,6,7,8-HxCDF-13C 2.00 93
2,3,4,7,8-PeCDF ND ----- 0.069 2,3,4,6,7,8-HxCDF-13C 2.00 91
Total PeCDF ND ----- 0.069 1,2,3,7,8,9-HxCDF-13C 2.00 88

1,2,3,4,7,8-HxCDD-13C 2.00 82
1,2,3,7,8-PeCDD ND ----- 0.10 1,2,3,6,7,8-HxCDD-13C 2.00 83
Total PeCDD ND ----- 0.10 1,2,3,4,6,7,8-HpCDF-13C 2.00 61

1,2,3,4,7,8,9-HpCDF-13C 2.00 58
1,2,3,4,7,8-HxCDF ND ----- 0.075 1,2,3,4,6,7,8-HpCDD-13C 2.00 80 Y
1,2,3,6,7,8-HxCDF ND ----- 0.050 OCDD-13C 4.00 63 Y
2,3,4,6,7,8-HxCDF ND ----- 0.066
1,2,3,7,8,9-HxCDF ND ----- 0.11 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.050 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ----- 0.20 0.084 IJ 2,3,7,8-TCDD-37Cl4 0.20 73
1,2,3,6,7,8-HxCDD ND ----- 0.099
1,2,3,7,8,9-HxCDD ND ----- 0.10
Total HxCDD ND ----- 0.084

1,2,3,4,6,7,8-HpCDF ND ----- 0.12 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 0.19 Equivalence: 0.043 ng/Kg
Total HpCDF ND ----- 0.12 (Lower-bound - Using MADEP  Factors)

1,2,3,4,6,7,8-HpCDD ----- 0.21 0.18 IJ
Total  HpCDD 0.21 ----- 0.18 J

OCDF ND ----- 0.33
OCDD ND ----- 0.65

Conc=Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC =Estimated Maximum PossibleConcentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Isotope ratio out of specification
Y = Calculated using average of daily RFs

EDL = Estimated Detection Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-104256
L230301B_01

SMT

10.2 g
L230225
L230301A_17 &  L230301B_17

Matrix
Dilution
Extracted
Analyzed

Solid

02/27/2023  11:50
03/01/2023  14:39

NA

Method Blank ID BLANK-104255

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.21 2,3,7,8-TCDF-13C 2.0 86104
Total TCDF 2,3,7,8-TCDD-13C 2.0 68

1,2,3,7,8-PeCDF-13C 2.0 93
2,3,7,8-TCDD 0.20 0.22 2,3,4,7,8-PeCDF-13C 2.0 90111
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 85

1,2,3,4,7,8-HxCDF-13C 2.0 100
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 95101
2,3,4,7,8-PeCDF 1.0 1.0 2,3,4,6,7,8-HxCDF-13C 2.0 93101
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 81

1,2,3,4,7,8-HxCDD-13C 2.0 86
1,2,3,7,8-PeCDD 1.0 0.99 1,2,3,6,7,8-HxCDD-13C 2.0 8899
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 65

1,2,3,4,7,8,9-HpCDF-13C 2.0 61
1,2,3,4,7,8-HxCDF 1.0 1.0 1,2,3,4,6,7,8-HpCDD-13C 2.0 84103 Y
1,2,3,6,7,8-HxCDF 1.0 1.0 OCDD-13C 4.0 67105 Y
2,3,4,6,7,8-HxCDF 1.0 1.0 103
1,2,3,7,8,9-HxCDF 1.0 1.0 1,2,3,4-TCDD-13C 2.0 NA101
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 74111
1,2,3,6,7,8-HxCDD 1.0 0.99 99
1,2,3,7,8,9-HxCDD 1.0 0.95 95
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.1 107
1,2,3,4,7,8,9-HpCDF 1.0 1.0 104
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 0.98 98
Total  HpCDD

OCDF 2.0 2.5 125
OCDD 2.0 2.3 113

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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