
 

 

 
 
 
 
 
 
 
 
 
 
 
 

F INAL 
 

Oregon Department of Environmental Quality 

Offsite Investigation Report 
Former JH Baxter & Co. Facility 
Eugene, Oregon 
ECSI No. 55 
 

September 30, 2024 
 

Prepared by:  

 
650 NE Holladay Street, Suite 900, Portland, OR 97232  



 

 

FINAL 
 

Offsite Investigation Report 
Former JH Baxter & Co. Facility 
Eugene, Oregon 
ECSI No. 55 
 
Prepared for Oregon Department of Environmental Quality 
 
Prepared by:  

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
Christopher Martin, PE 
Project Manager and Site Engineer 
GSI Water Solutions, Inc. 
 

 

  

 

 



FINAL | Offsite Investigation Report Former JH Baxter & Co. Facility 

GSI Water Solutions, Inc.  iii 

Contents 
SECTION 1: Introduction........................................................................................................................................... 1 

1.1 Purpose ..................................................................................................................................................... 1 
1.2 Limitations ................................................................................................................................................ 1 

SECTION 2: Background ........................................................................................................................................... 2 
2.1 Baxter Facility History............................................................................................................................... 2 
2.2 DEQ Offsite Involvement .......................................................................................................................... 4 
2.3 EPA Offsite Involvement........................................................................................................................... 4 
2.4 PCDD/F Action Levels .............................................................................................................................. 4 

SECTION 3: Offsite Investigations and Results ....................................................................................................... 5 
3.1 June 2022 Offsite Investigation .............................................................................................................. 5 

3.1.1 ISM Sampling (0- to 6-inch bgs intervals) ....................................................................................... 5 
3.1.2 Composite Sampling (6- to 12-inch bgs intervals) ......................................................................... 6 
3.1.3 Analytical Results.............................................................................................................................. 6 

3.2 April 2023 Supplemental Offsite Investigation ...................................................................................... 7 
3.2.1 Push Probe Soil Collection ............................................................................................................... 8 
3.2.2 Composite Sampling ........................................................................................................................ 8 
3.2.3 Analytical Results.............................................................................................................................. 8 
3.2.4 Arborist Consultation ...................................................................................................................... 10 

SECTION 4: Data Screening ................................................................................................................................... 11 
4.1 TCDD TEQ Calculation ............................................................................................................................ 11 
4.2 Screening Levels .................................................................................................................................... 11 
4.3 RA Depths ............................................................................................................................................... 11 
4.4 Quality Assurance/Quality Control ........................................................................................................ 12 

SECTION 5: Recommendations ............................................................................................................................. 14 
5.1 Soil Removal Depth ................................................................................................................................ 14 
5.2 Import Soil .............................................................................................................................................. 14 
5.3 Vegetation Removal ............................................................................................................................... 14 
5.4 Vegetation Protection ............................................................................................................................ 15 
5.5 City ROW RAs .......................................................................................................................................... 15 

SECTION 6: References .......................................................................................................................................... 16 

 

  



FINAL | Offsite Investigation Report Former JH Baxter & Co. Facility 

GSI Water Solutions, Inc.  iv 

Tables 
Table 1  Previous Offsite Investigation Sample Locations  

Table 2  Total TCDD TEQ June 2022 

Table 3  Total TCDD TEQ April 2023 

 

Figures 
Figure 1  Site Vicinity Map 

Figure 2  Soil Removal Depths 

 

Appendices 
Appendix A  Data Tables 

Appendix B  Laboratory Reports and Data Validation 

Appendix C June 2022 Discrete and Increment Sample Locations 

Appendix D  April 2023 Discrete and Increment Sample Locations  

Appendix E Arborist Reports 

 

  



FINAL | Offsite Investigation Report Former JH Baxter & Co. Facility 

GSI Water Solutions, Inc.  v 

Abbreviations and Acronyms 
AP Alva Park (decision unit) 
Baxter JH Baxter & Co. 
BB&A BB&A Associates 
bgs below ground surface 
City City of Eugene, Oregon 
CUL cleanup level 
DEQ  Oregon Department of Environmental Quality 
DU  decision unit 
EMPC  estimated maximum possible concentration 
EPA U.S. Environmental Protection Agency 
Frontier Frontier Analytical Laboratory 
GSI  GSI Water Solutions, Inc. 
ISM  incremental sampling methodology  
ITRC Interstate Technology and Regulatory Council 
LRAPA  Lane Regional Air Protection Agency 
MRL method reporting limit 
OHA Oregon Health Authority 
Pace  Pace Analytical National 
PCDD/F  polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran 
PCP pentachlorophenol 
pg/g picograms per gram 
QA/QC quality assurance/quality control 
QAPP Quality Assurance Project Plan  
RA  removal action  
RBSL Risk-Based Screening Level 
ROD Record of Decision 
ROW right-of-way 
SO step out (decision unit) 
TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin 
TEF toxicity equivalency factor 
TEQ toxicity equivalence quotient 
WHO World Health Organization 
 



FINAL | Offsite Investigation Report Former JH Baxter & Co. Facility 

GSI Water Solutions, Inc.  1 

SECTION 1: Introduction 
This report describes offsite investigation activities and analytical results that were collected in preparation of 
residential soil removal activities north of the former JH Baxter & Co. (Baxter) facility in Eugene, Oregon 
(Figure 1). The properties identified by these offsite investigations consist of the first offsite soil removal 
action (RA) to be completed by the Oregon Department of Environmental Quality (DEQ).  

This report also contains an assessment of the data results, as well as recommendations to DEQ for the RA 
activities associated with elevated polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran 
(PCDD/F) concentration in soil at residential properties north of the Baxter facility. The recommendations 
provided in this report include the extent and depth of soil removal proposed for each decision unit (DU).  

1.1 Purpose  
In accordance with the Offsite Investigation Work Plan (GSI, 2022) and Offsite Investigation Work Plan 
Addendum #1 (GSI, 2023), the purpose of the offsite investigations was to delineate the PCDD/F 
concentrations in surface and shallow soil at residential properties immediately north of the Baxter facility. 
These locations had a high potential for air deposition based on modeling performed by the Lane Regional 
Air Protection Agency (LRAPA) in support of the Cleaner Air Oregon air emissions evaluations at the Baxter 
facility. Data from the 2022 and 2023 soil sampling investigations, a prior surface soil sampling 
investigation completed by Baxter in 2020 and 2021, and the U.S. Environmental Protection Agency’s 
(EPA’s) Removal Program investigations in 2022 and 2023 were used to support evaluations of human 
health risk to residents and for planning future RAs. 

1.2 Limitations 
The offsite investigations and this summary report have been prepared for DEQ. Work for this project was 
performed in accordance with generally accepted professional practices relating to the nature of work 
completed at the same or similar localities. It is intended for the exclusive use of DEQ and for specific 
application to the site. No other warranty, express or implied, is made. 
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Elevated PCDD/F contamination was identified in soil samples collected from drainage ditches and 
residential yards immediately north of the Baxter facility. PCDD/F concentrations were highest in the 2021 
samples in drainage ditches and yards within areas where air deposition modeling completed by the LRAPA 
predicted predominant summer wind direction and deposition from the Baxter facility (GSI, 2020).  

Drainage ditches and a few residential yards exceeded DEQ’s Risk-Based Screening Levels (RBSLs) for direct 
contact with soil in residential settings for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxicity equivalence 
quotient (TEQ), which is 4.7 picograms per gram (pg/g). Arsenic was also detected in residential yards above 
RBSLs; however, these concentrations were below regional background concentrations (DEQ, 2013).  

Following these investigations, Baxter was directed to perform residential soil removal and replacement in 
accordance with the ROD.  

2.2 DEQ Offsite Involvement 
In January 2022, Baxter notified DEQ they would not be able to implement cleanup at the residential yards in 
a timely manner and suspended wood treatment activities at its facility. DEQ subsequently declared the 
Baxter facility an Orphan Site to enable utilization of the Industrial Orphan Site Account (DEQ, 2022a) to 
complete the RAs at the offsite residential properties. Two supplemental investigations, which are detailed in 
this report, were completed by GSI Water Solutions, Inc. (GSI), under contract to DEQ. 

2.3 EPA Offsite Involvement 
In May 2022, EPA’s Removal Program began assisting DEQ with the Baxter offsite property investigation. 
EPA’s work expanded on the surface soil sampling previously conducted by Baxter and focused on 
delineating the extent of contamination in the neighborhood north of the former Baxter facility. Analytical 
data provided by EPA has added to the extent of RAs to be conducted. To date, EPA has collected soil 
samples from 52 properties. 

2.4 PCDD/F Action Levels 
The Oregon Health Authority (OHA) identified a 40 pg/g TCDD TEQ value to warrant expedited cleanup of 
residential properties near the Baxter facility (OHA, 2023). The value was based on the consideration of 
increased non-cancer human health risks related to children under 6 years of age regularly exposed to 
residential soil. DEQ subsequently adopted the 40 pg/g value as an early action cleanup level (CUL) for initial 
Baxter offsite RA activities.  

After a property was identified as requiring early action soil removal, the total depth of soil removal was 
determined by the maximum vertical depth where PCDD/F concentrations exceeded DEQ’s RBSLs for direct 
contact by residential receptors of 4.7 pg/g (DEQ, 2023). 
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SECTION 3: Offsite Investigations and Results 
The offsite investigations described in this report focused on properties initially identified in Baxter’s and 
EPA’s offsite investigations. GSI completed two rounds of investigation activities with DEQ. The first 
investigation was completed in June 2022 and included five residential properties north of the Baxter 
facility. The second investigation was completed in April 2023 and included seven residential properties. 
Each residential property was investigated as a single DU, with two sub-DUs for vertical delineation sampling. 
A DU defines an exposure area upon which risk decisions to potential receptors (i.e., humans and/or 
ecological receptors) are based. Analytical results from the two offsite investigations are summarized below; 
complete data results tables from the investigations are included in Appendix A. Analytical laboratory reports 
and data validation reports are included in Appendix B.  

3.1 June 2022 Offsite Investigation 
On June 20 and 21, 2022, GSI completed an offsite investigation at five residential properties near the 
Baxter facility. Soil samples were collected from the ground surface to depths up to 12 inches below ground 
surface (bgs) to identify the extent of PCDD/F in surface soil. The DUs and associated property addresses 
included:  

 DU-09 ( Baxter Street) 

 DU-10 ( Baxter Street) 

 DU-11 ( Baxter Street) 

 DU-14 (  Baxter Street) 

 DU-15 (  Baxter Street) 

At DU-09, DU-14, and the backyard of DU-11, previous sampling had not been conducted and soil was 
assessed for PCDD/F concentrations in the 0- to 6-inch bgs depth zone using an incremental sampling 
methodology (ISM) approach (ITRC, 2020; DEQ, 2020). At DU-10, DU-15, and the front yard of DU-11, ISM 
sampling from 0 to 6 inches was previously completed during the 2021 investigation by Baxter. All five DUs 
had not previously been characterized within the 6- to 12-inch depth interval and sampling was performed in 
this depth zone during this investigation using a multi-point composite sampling approach. The individual 
sample locations collected per DU during the June 2022 investigation are presented on the figures included 
in Appendix C.  

3.1.1 ISM Sampling (0- to 6-inch bgs intervals) 
Surface soil from DU-09, DU-14, and the backyard of DU-11 were characterized using ISM, which is a 
structured composite sampling and processing protocol that reduces data variability, increases sample 
representativeness, and reduces the chance of missing potential elevated concentrations of PCDD/Fs in a 
volume of soil targeted for sampling. The composite sample from each DU consisted of 50 soil increments 
collected in accordance with DEQ’s Decision Unit Characterization Internal Management Directive (DEQ, 
2020) and Interstate Technology and Regulatory Council’s (ITRC’s) ISM Update (ITRC, 2020).  

Each DU was divided into a grid pattern consisting of 50 approximately equal-sized grid cells. An increment 
was collected from within each of the grid cells using a systematic random grid pattern.  

Soil for the incremental surface samples were collected using a small wood auger bit attached to an electric 
drill. The auger attachment was decontaminated between sampling each DU. At each increment location, 
surface vegetation, debris, and/or larger gravels and cobbles were removed prior to sample collection. In 
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addition to surface vegetation and gravel, significant root mass was removed from the soil surface and 
discarded; however, degraded or fine organic materials were left for sample collection. The sampling device 
was then advanced to a depth of 6 inches from the cleared soil surface. Soil was extruded from the sampling 
device and placed into a decontaminated stainless steel bowl for homogenization and observation of soil 
conditions. After homogenization, an increment of approximately equal volume was removed from the bowl. 
Soil sample volumes were then placed in a single laboratory-supplied certified-clean glass sample container 
(approximately 4 liters). This process was repeated for all 50 increments. 

Field replicate samples (i.e., duplicate and triplicate samples) were collected from the backyard of DU-11 in 
accordance with DEQ’s Decision Unit Characterization Internal Management Directive (DEQ, 2020) to assess 
data variability. To collect duplicate and triplicate samples, the field team collected a total of three increment 
samples from each grid square, rather than one. This was performed by collecting the initial 50-increment 
sample (no duplicate or triplicate increments) from all grids and compositing into a common sample jar. 
Then the field team returned to each grid to collect soil for the duplicate sample (increments for the 
duplicate were obtained approximately a foot north of the original increments). Following collection of the 
duplicate sample, the triplicate sample was collected approximately one foot west of the original increments.   

ISM samples were submitted under chain of custody to Apex Analytical Laboratory of Tigard, Oregon, for 
processing and analysis. Processing included grinding and homogenizing the entire soil volume in 
accordance with ITRC’s ISM standards (ITRC, 2020). The processed soil was then submitted under chain of 
custody to Frontier Analytical Laboratory (Frontier) of El Dorado Hill, California, for chemical analysis.  

3.1.2 Composite Sampling (6- to 12-inch bgs intervals) 
Each of the original five DUs were subdivided into two sub-DUs (i.e., front yard, backyard) for composite 
sampling at the deeper intervals. Each composite sample comprised five discrete soil increments (similar to 
ISM sampling) collected from 6 to 12 inches bgs. For each sub-DU, the total surface soil area was divided into 
five areas of approximately equal size. Composite sample increments were collected from near the center of 
each area.  

The composite soil samples within each DU were collected using the same tooling and sampling procedures 
as described for ISM sampling. Surface vegetation, debris, and the top 6 inches of soil were completely 
removed using a decontaminated stainless steel hand trowel. Loose debris and soil from the top 6 inches of 
soil were fully removed to prevent sluffing and cross-contamination of the lower 6-inch sample increment. 
The 6- to 12-inch sample depth interval was then collected and placed in a large stainless-steel bowl for field 
homogenization. An aliquot of the soil sample was then placed in a laboratory-supplied 1-liter glass sample 
container. All aliquots from each composite increment were of equal volume and were placed in a single 
sample container, with total volume sufficient to fill the 1-liter sample container. 

Composite samples were submitted under chain of custody to Pace Analytical National (Pace) of Mt. Juliet, 
Tennessee, for ISM processing (pulverizing and homogenizing sample material) and chemical analysis under 
Price Agreement #8903 with the State of Oregon.  

3.1.3 Analytical Results 
Soil samples were submitted to Frontier and Pace and analyzed for PCDD/F by EPA Method 1613B. 
Total TCDD TEQ was calculated using World Health Organization’s (WHO’s) 2005 summation rules (see 
Section 4.1). CUL decision concentrations have been determined to be 40 pg/g, as discussed in Section 2.4. 
A summary of TCDD TEQ values and CUL exceedances is provided in Table 2. Complete analytical results are 
presented in Table A-1 in Appendix A. 
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Separately, the supplemental investigation included characterization of trees and shrubs within DUs where 
RA is anticipated to determine the potential impacts RA may have on viability. To support this assessment, 
consultation with a certified arborist was conducted to identify vegetation that may be at risk during RA and 
develop procedures and mitigation measures for critical root structure protection within affected properties.  

3.2.1 Push Probe Soil Collection 
GSI subcontracted with BB&A Associates (BB&A) of Eugene, Oregon, to complete shallow push probe 
activities. BB&A is an Oregon-licensed driller in accordance with Oregon Water Resources Department 
regulations (Oregon Administrative Rule 690-240). BB&A mobilized a direct push drill rig and electric 
jackhammer with probe attachment to complete 10 direct push cores (five cores for each of the two sub-
DUs) on each property for composite sample collection. A GSI representative was present to observe and 
document the direct push activities and subsurface conditions.  

Each property was divided into two sub-DUs (i.e., front yard, backyard) matching the June 2022 sampling 
approach for composite sampling. Composite samples consisted of five individual aliquots. The total surface 
area of each sub-DU was divided into five sample areas of approximately equal size, where one sample 
aliquot was obtained from each of the five areas. The sample location of each aliquot was generally located 
near its center. All cores were drilled to 3 feet bgs. 

3.2.2 Composite Sampling 
The objective of composite sampling was to determine the concentrations of PCDD/F at various depth 
intervals within each sub-DU. Each composite sample consisted of combining aliquots of soil from five 
individual sample locations representing the sub-DU within depth zones. Composite sample depth intervals 
included soil from 0.5 to 1 foot bgs from EPA-identified DUs only (SO-06, SO-07, and AP-01), and from 1 to 
1.5 feet, 1.5 to 2 feet, 2 to 2.5 feet, and 2.5 to 3 feet bgs in all DUs identified for the 2023 supplemental 
offsite investigation. Aliquots for each 6-inch depth composite were collected by removing soil from direct 
push cores obtained by the drilling subcontractor within the identified discrete intervals. The aliquots were 
then placed in a labeled, laboratory-supplied sample containers specific to each depth interval. All aliquots 
from each composite increment were of equal volume and were placed in a single sample container, with 
total volume sufficient to fill the 1-liter sample container. 

Composite samples were submitted under chain of custody to Pace for ISM processing and chemical 
analysis under Price Agreement #8903 with the State of Oregon. Upon receipt at the laboratory, Pace 
performed ISM laboratory homogenization methodology prior to analysis.  

3.2.3 Analytical Results 
Soil samples were submitted to Pace for PCDD/F analysis by EPA Method 1613B. Total TCDD TEQ was 
calculated using WHO’s 2005 summation rules (Van den Berg et al., 2006). A summary of TCDD TEQ data 
from the April 2023 investigation is provided in Table 3. Because each of the DUs investigated in the April 
2023 offsite investigation have qualified for early action, the table below indicates exceedance of DEQs Risk-
Based Concentrations for direct contact (4.7 pg/g) that is used to determine the depth of soil removal. 
Complete analytical results are presented on Table A-1 in Appendix A. 
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3.2.4 Arborist Consultation 
Established trees and their associated critical root structures are expected to be encountered on all or nearly 
all properties where RA is anticipated. This includes root structures from trees located on neighboring 
properties and from trees within the City of Eugene (City) right-of-way (ROW). The City has a municipal code 
designed to protect existing ROW trees and critical root structures during development activities. Depending 
on how RA activities are classified by the City and whether trees within the ROW are affected, the level of 
protection and planning may differ. GSI subcontracted with an International Society of Arboriculture-certified 
arborist, Spade Tree Preservation, of Brownsville, Oregon, to identify trees that may require protective 
measures and best management practices to minimize impacts to established vegetation that will remain 
during the RA. 

Spade Tree Preservation prepared outlined procedures the earthwork contractor should take during RA to 
protect existing trees while removing as much soil as possible from removal areas. The arborist also outlined 
backfill requirements and completed an International Society of Arboriculture Basic Tree Risk Assessment 
Form for each potentially affected tree within a DU.  
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SECTION 4: Data Screening 
All PCDD/F results from the 2022 and 2023 investigations completed by GSI, historical offsite investigation 
results, and initial EPA data collected from current offsite investigation DUs are included in Table A-1 in 
Appendix A. An evaluation of the results was performed by GSI with input from DEQ, as described below.  

4.1 TCDD TEQ Calculation 
TCDD TEQ values are used as screening criteria to evaluate risk from PCDD/F exposure. The WHO has 
provided standardized guidance on how to calculate a TCDD TEQ value. DEQ has determined that the WHO’s 
2005 TCDD TEQ criteria (Van den Berg et al., 2006) is the most appropriate summation approach to be used 
for TEQ calculations.  

Individual PCDD/F congener data were reported by the analytical laboratory for 17 congeners. The TCDD TEQ 
was calculated using the WHO’s summation rules. The TCDD TEQ calculation assigns toxicity equivalency 
factor (TEF) to each individual PCDD/F congener. The detected values of the individual congeners are 
multiplied by their TEF and summed together to calculate the TCDD TEQ. The TEF values for individual 
congeners are shown in Table A-1 in Appendix A.  

Individual congeners that were reported as non-detect by the laboratory are represented in the TCDD TEQ 
calculation by using half of the estimated detection limit, which is presented in the laboratory report. 
Concentrations above the laboratory detection limit but below the laboratory method reporting limit (MRL), 
are estimate (i.e., J-flagged). In some instances, matrix interference resulted in concentrations being 
estimated and biased high (i.e., J+-flagged). Where these qualifiers exist for individual congeners, the 
qualifier is also applied to the total TCDD TEQ value.  

4.2 Screening Levels 
DEQ used a CUL of 40 pg/g TCDD TEQ, as derived by OHA. The 40 pg/g value was used to evaluate all 
shallow soil results and determine if RA would be prioritized for the property. After a DU was selected for RA, 
the complete set of data from the DU was used to determine the total depth of removal. DEQ’s RBSL for 
TCDD TEQ of 4.7 pg/g was used to determine the total depth of the RA removal. The maximum total depth of 
soil removal considered was 3 feet bgs, as that is seen as the zone of potential exposure for residential 
receptors (DEQ, 2017a). 

4.3 RA Depths 
Seven DUs have been identified for inclusion in the initial RA with soil concentrations at or above 40 pg/g 
TCDD TEQ within at least one depth interval analyzed in samples from 2020 to 2022. These seven 
properties were then included in the supplemental offsite investigation in April 2023 to determine total 
depth of soil removal. The soil removal depths for each DU, presented on Figure 2, are as follows: 

 6-inch soil removal will occur at SO-06 ( Baxter Street) in both the front and backyard, SO-07 (  
Baxter Street) in the backyard, and AP-01 (  Park Drive) in both the front and backyard. 

 12-inch soil removal will occur at DU-10 ( Baxter Street) in the backyard, DU-11 ( Baxter Street) 
in the backyard, DU-15 (  Baxter Street) in both the front and backyard, and SO-07 ( Baxter 
Street) in the front yard. 

 18-inch soil removal will occur at DU-09 ( Baxter Street) in both the front and backyard, and DU-10 
( Baxter Street) in the front yard.  
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 24-inch soil removal will occur at DU-11 ( Baxter Street) in the front yard. 

4.4 Quality Assurance/Quality Control 
Soil samples were collected and analyzed in accordance with DEQ’s Quality Assurance Project Plan (QAPP) 
for EPA Preliminary Assessment/Site Inspection investigations (DEQ, 2017b). The QAPP presents quality 
objectives and procedures for sampling and analysis of sites that involve DEQ funding.  

Data Quality Objectives. The data quality and quality assurance objectives for the offsite investigations were 
used to develop and implement procedures for obtaining and evaluating data of a specified quality, which 
could then be used to determine the magnitude and extent of contamination and evaluate risks posed to 
human health. To collect such information, analytical data required an appropriate degree of accuracy and 
reproducibility, samples collected needed to be representative of actual field conditions, and samples 
needed to be collected and analyzed using unbroken chain-of-custody procedures.  

Field Quality Assurance/Quality Control (QA/QC). Disposable or decontaminated sampling equipment were 
used to the extent practicable to minimize or eliminate cross-contamination. Samples were labeled with 
sample-specific identifying information and chain of custody was maintained at all times. 

For precision, the QAPP requires field duplicate samples be collected at a frequency of at least 1 for every 
20 samples analyzed. The duplicates are then compared to the primary sample to determine the precision of 
the analytical results. For concentrations or measurements that are five times greater than the MRL, the 
control limit for field duplicate samples is set as relative percent difference of +/- 50 percent for organic 
solid compounds. For concentrations or measurements less than five times greater than the MRL, the 
control limits are set at a difference no greater than twice the absolute value of the difference. QA/QC 
samples are shown on Table A-2 in Appendix A. 

To determine representativeness of sample results, the QAPP requires equipment blank samples (also 
referred to as rinsate blanks) to be collected at a frequency of at least 1 for every 20 samples analyzed. The 
blank sample results are compared to samples collected from the same sampling event to determine 
whether insufficient decontamination procedures may have resulted in cross-contamination of samples. 
Analytes in the equipment blank should be below the MRL or any detections should be less than 10 percent 
of the lowest concentration identified in any sample.  

During the June 2022 offsite investigation, duplicate and triplicate samples were collected from DU-11 at 
the 0- to 6-inch depth interval. These duplicate samples were processed and analyzed by the same 
procedures as the primary sample. The results of the duplicate and triplicate samples were within the QAPP 
parameters for field duplicates and therefore representative according to the QAPP (Table A-2 in 
Appendix A). In June 2022, an equipment blank was obtained using laboratory supplied deionized water 
passing over decontaminated auger equipment and collected for analysis of PCDD/Fs. Low-level detections 
of certain PCDD/F congeners were reported in the equipment blank sample. These results are below 
10 percent of the lowest detection in any sample from the same event. As such, the samples are 
representative.  

In April 2023, a duplicate sample was collected and analyzed from DU-10A at the 12- to 18-inch depth 
interval and from DU-06A at the 18- to 24-inch depth interval. These duplicate samples were processed and 
analyzed by the same procedures as the primary sample. The results of the duplicate samples were within 
the QAPP parameters for field duplicates and therefore representative according to the QAPP (Table A-2 in 
Appendix A). Two equipment blanks were obtained using laboratory supplied deionized water passing over 
decontaminated push probe equipment and collected for analysis of PCDD/Fs. Low-level detections of 
certain PCDD/F congeners were reported in the equipment blank samples. These results are below 
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10 percent of the lowest detection in any sample from the same event. As such, the samples are 
representative. 

Laboratory QA/QC. The laboratory also performed QC analyses (e.g., matrix spikes and method blanks) per 
the requirements of the analytical method. Detection limits were consistent with industry standards and, 
when practicable, below or comparable to promulgated regulatory standards, unless raised due to high 
analyte concentrations in the sample or matrix effects. 

Data Validation. GSI conducted Stage 2A/B Data Validation on laboratory reports to confirm data usability. 
The results of the data validation are included in Appendix B for each of the laboratory reports. The 
laboratory provided an estimated maximum possible concentrations (EMPCs) for congeners where the ion 
abundance ratio was out of specifications and where polychlorinated diphenyl ether was present, These 
EMPCs were flagged by GSI’s data validation review as estimated values that are biased high (J+). J+-flagged 
concentrations were used in the TCDD TEQ calculation, with the resultant TCDD TEQ calculation also flagged 
as J+. 
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SECTION 5: Recommendations 
The findings from the offsite investigations determined where RA is required, determined the depth of soil 
removal on each DU included for RA, and identified protective measures for trees and/or shrubs during the 
RA. Additional RA recommendations are also discussed below.  

5.1 Soil Removal Depth  
The recommended soil removal depths, shown in Figure 2, were determined from the analytical results from 
data collected over multiple investigations. In general, deeper soil removal is required from properties closer 
to the Baxter facility. The deepest soil removal will occur at DU-11 in the front yard and southern portion of 
the backyard where 24 inches of soil will be removed and replaced with clean soil.  

DU-09 and DU-10 are also the along the southern-most offsite properties and closest to the Baxter facility. At 
these locations, 18 inches of soil will be removed and replaced. From the analytical results, only 12 inches 
of soil will be removed from the backyard of DU-10. 

The northern portion of DU-11 backyard, DU-15, and the southern portion of SO-07 will also require 12 inches 
of soil removal. These DUs are adjacent to each other along the east side of Baxter Street.  

The northern portion of SO-07 (backyard) will require 6 inches of soil removal. DUs SO-06 and AP-01 will also 
require 6 inches of soil removal. These are the northernmost DUs identified for RA and furthest from the 
Baxter facility. 

5.2 Import Soil 
Clean topsoil will be imported to replace the top 6 to 12 inches of soil removed for the RA. For deeper soils, 
another clean fill soil source will be identified and imported. Commercially available topsoil and clean fill 
sources were tested for PCDD/F prior to implementing the RA. The results of the source soil sampling will be 
included in the Offsite Removal Action Construction Completion Report.  

5.3 Vegetation Removal 
The Arborist Reports (Appendix E) outlines which trees were recommended for removal from properties and 
whether tree removal should occur before or during RA due to a high risk of tree death or instability resulting 
from soil excavation. Of 44 trees assessed in the report, 16 trees were recommended for removal. These 
include smaller trees with deformities or poor placement, as well as larger varieties, including Coast redwood 
(Sequoia sempervirens), Eastern black walnut (Juglans nigras), and Douglas fir (Pseudotsuga menziensii). 
Shrubs were also evaluated in the Arborist Reports in Appendix E. The arborist declined to recommend 
action on three trees three were identified to be within the City ROW. These three trees will be protected 
during the RA. 
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5.4 Vegetation Protection 
Spade Tree Preservation determined the procedures necessary to keep trees and shrubs where possible, as 
outlined in the Arborist Reports (Appendix E). Sixteen of 44 trees assessed and several shrubs were deemed 
appropriate for transplantation. This would involve removing the plant by digging out the entire root ball, 
shaking out excess root ball soil, potting the specimen after removal, and either replanting following the RA, 
or keeping the plant potted until the optimal planting season (fall or winter). For the 9 trees recommended to 
be kept in the ground during the RA and 3 trees within the City ROW, root structures should be protected 
from heavy equipment by excavating using an air knife or via hand removal within the critical root zone of the 
tree. The root systems shall be kept moist, and soil under trees shall not be removed greater than 12 inches 
for structural safety purposes.  

5.5 City ROW RAs 
Each DU where RA is proposed is adjacent to an unpaved portion of City ROW. The ROW was not included in 
the offsite investigation and consultation with the City will be required to determine the necessary actions 
that are amenable by the City. Options include, but are not limited to, removing soil between the DUs and the 
paved roadway to at least 6 inches and replacing this area with imported gravel or topsoil.  
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DU-09 ISM-009_0622 Primary 6/20/2022 0.0-0.5 644 222 10.8 8.97 11.2 25.2 8.02 16.9 1.89 J 5.21 1.09 J 9.00 2.44 J 6.23 0.529 4930 907 30.9 J 30.9 J
DU-09A COMP-09A_0622 Primary 6/20/2022 0.5-1.0 230 J 68.0 J 4.30 J 3.40 J 5.40 J 9.10 J 3.60 J+ 6.00 J 1.40 J 1.80 J 0.650 J 3.00 J 1.30 J 9.10 J- 0.370 J 2400 J 250 J 18.4 J 18.4 J
DU-09A DU-09A-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 210 160 J+ 4.50 J 2.20 J 4.30 J 6.50 1.20 J+ 3.70 J 0.920 J 0.940 J 0.630 U 2.30 J 0.840 J+ 4.80 0.430 U 3900 420 13.1 J+ 13.2 J+
DU-09A DU-09A-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 46.0 28.0 J+ 0.810 J 0.640 J 0.870 J 1.30 J 1.20 J+ 1.000 J 0.260 U 0.240 U 0.350 U 0.450 J 0.240 U 0.510 U 0.340 U 680 68.0 1.52 J+ 1.96 J+
DU-09B COMP-09B_0622 Primary 6/20/2022 0.5-1.0 1200 540 27.0 22.0 16.0 55.0 42.0 J+ 44.0 3.40 J 15.0 1.80 J 19.0 3.60 J 8.50 0.730 J 11000 2300 66.5 J+ 66.5 J+
DU-09B DU-09B-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 320 240 J+ 8.50 5.60 7.90 15.0 1.80 J+ 8.80 1.40 J+ 2.70 J 0.820 J 4.90 J 1.50 J 3.70 0.460 U 2700 470 18.1 J+ 18.1 J+
DU-09B DU-09B-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 75.0 44.0 J+ 1.20 J 1.50 J 1.20 J+ 3.10 J 0.390 J+ 2.10 J+ 0.540 J 0.640 J+ 0.280 U 0.740 J+ 0.240 U 2.00 0.310 U 720 83.0 5.04 J+ 5.10 J+

DU-10 * ISM-DU-10-0921 * Primary 9/22/2021 0.0-0.5 1110 313 20.1 14.0 25.3 41.0 9.87 24.0 4.93 7.43 2.70 J 12.2 6.39 22.0 1.35 9100 J+ 1100 62.3 J+ 62.3 J+
DU-10A COMP-10A_0622 Primary 6/21/2022 0.5-1.0 360 J 71.0 J 4.20 J 4.10 J 3.10 J 13.0 J 5.00 J+ 8.40 J 1.10 J 2.50 J 0.600 J 2.90 J 1.20 J 16.0 J- 0.510 J 3100 J 240 J 28.0 J 28.0 J
DU-10A DU-10A-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 71.0 26.0 J+ 1.40 J 0.900 J 1.20 J 2.50 J 0.230 J 1.70 J 0.250 U 0.430 J 0.130 U 0.560 J+ 0.0820 U 2.70 0.120 U 740 79.0 5.07 J+ 5.10 J+
DU-10A DU-110A-1.0-1.5_0423 Duplicate 4/5/2023 1.0-1.5 91.0 J 28.0 J 1.90 J 0.650 J+ 1.20 J 2.30 J 2.20 J+ 1.60 J 0.390 J+ 0.270 J+ 0.460 UJ 0.400 J+ 0.400 J 1.20 J+ 0.390 UJ 1100 J 120 J 4.04 J+ 4.07 J+
DU-10A DU-10A-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 29.0 9.70 J+ 0.330 U 0.480 J+ 0.310 J+ 1.000 J 0.350 J 0.620 J 0.130 U 0.170 J+ 0.0810 U 0.300 J 0.0560 U 1.10 0.200 U 340 23.0 2.07 J+ 2.10 J+
DU-10B COMP-10B_0622 Primary 6/21/2022 0.5-1.0 480 J 200 J 9.50 J 4.20 J 7.60 J 29.0 J 9.80 J+ 10.00 J 2.10 J 2.30 J 0.800 J 6.70 J 1.70 J 14.0 J- 0.430 J 3300 J 570 J 31.9 J 31.9 J
DU-10B DU-10B-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 55.0 32.0 J+ 0.980 J 0.780 J 0.920 J 1.80 J 0.300 J+ 1.40 J 0.390 J+ 0.250 J+ 0.200 U 0.750 J 0.250 J+ 0.560 J+ 0.330 U 580 71.0 2.59 J+ 2.61 J+
DU-10B DU-10B-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 34.0 19.0 J+ 0.520 J+ 0.630 J+ 0.420 J 1.40 J 0.310 J+ 1.10 J 0.350 J+ 0.260 J+ 0.170 U 0.380 J+ 0.110 U 0.990 J 0.170 U 340 40.0 2.36 J+ 2.39 J+

DU-11 * ISM-DU-11-0921 * Primary 9/23/2021 0.0-0.5 947 132 8.11 10.3 8.10 29.6 4.28 J 16.2 1.87 J+ 4.87 J 2.01 J 5.80 2.58 J 89.6 1.94 7740 J+ 356 117 J+ 117 J+
DU-11 ISM-011_0622 Primary 6/21/2022 0.0-0.5 1380 295 21.2 11.6 71.4 53.0 17.4 24.1 11.7 4.97 3.98 23.0 18.6 8.08 1.33 10600 548 60.4 60.4 
DU-11 ISM-111_0622 Duplicate 6/21/2022 0.0-0.5 1430 283 20.4 11.4 71.1 53.9 17.3 23.3 11.8 5.24 3.79 21.9 18.3 7.35 1.35 11000 512 60.2 60.2 
DU-11 ISM-211_0622 Triplicate 6/21/2022 0.0-0.5 1110 244 16.7 9.37 57.4 43.1 14.1 18.5 9.46 4.00 3.12 18.6 14.2 5.85 1.06 8590 458 47.8 47.8 

DU-11A COMP-11A_0622 Primary 6/21/2022 0.5-1.0 370 J 55.0 J 3.00 J 4.30 J 3.40 J 14.0 J 5.90 J+ 8.00 J 1.10 J 2.00 J 0.540 J 2.50 J 1.20 J 24.0 J- 0.440 J 3500 J 150 J 35.7 J 35.7 J
DU-11A DU-11A-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 37.0 5.70 0.490 U 0.340 J+ 0.560 J+ 1.20 J 0.830 J+ 0.850 J 0.280 J+ 0.220 U 0.310 U 0.310 U 0.230 U 3.70 0.280 U 450 20.0 4.67 J+ 4.86 J+
DU-11A DU-11A-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 79.0 24.0 2.40 J 0.860 J 5.70 2.60 J 2.60 J+ 1.40 J 1.20 J 0.480 J 0.520 U 1.50 J+ 1.60 J 2.90 0.590 U 830 59.0 6.77 J+ 6.80 J+
DU-11A DU-11A-2.0-2.5_0423 Primary 4/4/2023 2.0-2.5 43.0 6.70 0.290 U 0.590 J 0.910 J 1.50 J 0.380 J 0.950 J 0.210 J+ 0.380 U 0.210 U 0.390 J 0.230 U 1.60 0.240 U 390 21.0 2.71 J+ 2.95 J+
DU-11A DU-11A-2.5-3.0_0423 Primary 4/4/2023 2.5-3.0 20.0 2.70 J+ 0.510 U 0.390 U 0.370 J+ 0.620 J+ 0.280 U 0.500 J 0.310 U 0.570 U 0.310 U 0.310 U 0.320 U 0.560 U 0.250 U 170 8.30 J 0.429 J+ 1.13 J+
DU-11B COMP-11B_0622 Primary 6/21/2022 0.5-1.0 590 140 11.0 8.20 24.0 25.0 7.00 14.0 5.00 J 3.90 J 1.80 J+ 10.00 6.80 8.40 1.10 5300 330 32.9 J+ 32.9 J+
DU-11B DU-11B-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 27.0 7.40 0.590 U 0.380 U 1.50 J 0.700 J+ 0.790 J 0.450 J+ 0.280 U 0.260 U 0.440 U 0.340 J+ 0.420 J 0.310 U 0.470 U 300 16.0 0.943 J+ 1.29 J+
DU-11B DU-11B-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 15.0 2.80 J 0.380 U 0.400 U 0.460 J 0.440 J 0.370 J+ 0.390 J 0.260 U 0.190 U 0.250 U 0.190 U 0.170 U 0.180 J+ 0.210 U 160 7.40 J 0.574 J+ 0.753 J+

DU-14 ISM-014_0622 Primary 6/20/2022 0.0-0.5 460 78.2 3.62 4.86 2.48 14.8 2.06 J 8.51 0.901 J 2.34 J 0.745 J 2.98 1.22 J 1.70 0.616 4200 295 14.9 J 14.9 J
DU-14A COMP-14A_0622 Primary 6/20/2022 0.5-1.0 300 59.0 3.30 J 3.90 J 1.60 J 11.0 1.60 J 7.10 0.780 J 1.80 J 0.630 J 2.40 J 0.950 J 1.30 0.470 J+ 3300 270 11.0 J+ 11.0 J+
DU-14B COMP-14B_0622 Primary 6/20/2022 0.5-1.0 240 55.0 4.10 J 4.10 J 2.10 J 10.00 2.90 J 6.90 0.750 J 2.10 J 0.540 J+ 2.60 J 0.890 J+ 1.40 0.430 J+ 2500 230 10.6 J+ 10.6 J+

DU-15 * ISM-DU-15-1021 * Primary 10/4/2021 0.0-0.5 1260 267 23.8 13.0 75.6 47.9 18.4 21.8 14.0 6.82 5.28 23.7 18.1 14.9 2.38 10200 J+ 392 67.9 J+ 67.9 J+
DU-15 * ISM-DU-115-1021 * Duplicate 10/4/2021 0.0-0.5 1650 422 39.7 17.2 146 72.8 34.5 30.8 26.5 9.11 8.45 41.3 34.3 13.9 2.94 13400 J+ 476 96.3 J+ 96.3 J+
DU-15 * ISM-DU-215-1021 * Triplicate 10/4/2021 0.0-0.5 1110 277 27.3 12.0 96.3 46.4 22.4 19.7 16.4 5.77 5.64 26.2 21.6 13.7 2.05 9170 J+ 350 67.4 J+ 67.4 J+
DU-15A COMP-15A_0622 Primary 6/21/2022 0.5-1.0 350 57.0 3.90 J 5.00 3.60 J+ 16.0 4.60 9.40 1.30 J 2.50 J 0.660 J+ 3.40 J 1.60 J 14.0 0.660 J 3300 190 26.6 J+ 26.6 J+
DU-15A DU-15A-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 35.0 9.20 J+ 0.470 U 0.630 J 0.400 J 1.60 J 0.500 J+ 1.000 J 0.190 J 0.220 J+ 0.150 U 0.300 J 0.1000 U 0.920 J 0.140 U 400 20.0 2.17 J+ 2.20 J+
DU-15A DU-15A-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 25.0 6.60 J+ 0.340 J+ 0.540 J 0.340 J 0.830 J+ 0.470 J+ 0.710 J+ 0.170 U 0.140 J 0.180 U 0.230 U 0.130 U 0.830 J 0.200 U 290 13.0 1.67 J+ 1.72 J+
DU-15B COMP-15B_0622 Primary 6/21/2022 0.5-1.0 330 63.0 4.40 J 4.80 J 5.70 15.0 2.80 J 8.80 1.60 J 2.20 J+ 1.20 J 3.80 J 2.20 J 9.60 1.10 3200 230 21.9 J+ 21.9 J+
DU-15B DU-15B-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 23.0 4.30 J 0.290 U 0.520 J 0.140 J+ 0.830 J 0.530 J 0.540 J+ 0.260 U 0.160 U 0.230 U 0.270 J 0.120 U 1.20 0.280 U 300 18.0 1.85 J+ 1.98 J+
DU-15B DU-15B-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 13.0 2.00 J 0.320 U 0.210 U 0.190 U 0.390 J 0.360 J+ 0.200 J 0.150 U 0.150 U 0.170 U 0.170 U 0.110 U 0.310 J 0.200 U 160 8.60 J 0.606 J+ 0.747 J+

SO-06 ** JHB-15-WY-00-06-01 ** Primary 5/25/2022 0.0-0.5 4980 JK 1340 JK 96.4 JK 27.7 JK 63.8 JK 120 JK 26.3 JK 58.3 JK 22.7 JK 9.44 JK 4.98 JK 32.7 JK 7.67 JK 1.36 JK 0.523 JK 30000 JK 7270 JK 124 J 124 J
SO-06A DU-06A-0.5-1.0_0423 Primary 4/5/2023 0.5-1.0 32.0 12.0 J+ 0.500 J+ 0.540 J 0.300 J+ 1.000 J+ 0.280 U 0.800 J 0.260 J+ 0.260 J 0.200 U 0.320 J 0.120 U 0.450 U 0.260 U 340 23.0 1.14 J+ 1.41 J+
SO-06A DU-06A-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 11.0 5.80 J+ 0.210 U 0.330 J 0.170 U 0.500 J 0.330 J 0.250 J+ 0.160 U 0.130 U 0.120 U 0.180 U 0.0850 U 0.280 U 0.150 U 130 11.0 0.351 J+ 0.605 J+
SO-06B DU-06B-0.5-1.0_0423 Primary 4/5/2023 0.5-1.0 95.0 27.0 J+ 0.820 J 1.40 J 0.800 J 2.90 J 0.110 U 2.20 J 0.300 J+ 0.880 J 0.310 J 0.730 J 0.280 J+ 0.500 J 0.160 U 860 49.0 3.81 J+ 3.82 J+
SO-06B DU-06B-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 18.0 5.10 J+ 0.210 U 0.410 J+ 0.140 J+ 0.600 J 0.230 J+ 0.490 J+ 0.170 J+ 0.310 U 0.140 U 0.180 J 0.0930 U 0.260 U 0.110 U 160 10.00 0.504 J+ 0.812 J+
SO-06B DU-06B-1.5-2.0_0423 Primary 4/5/2023 1.5-2.0 6.60 1.20 J 0.400 U 0.220 J 0.110 J+ 0.190 J+ 0.110 U 0.150 J+ 0.180 J 0.230 U 0.150 U 0.0910 U 0.160 U 0.210 U 0.140 U 73.0 4.50 J 0.186 J+ 0.452 J+
SO-06B DU-106B-1.5-2.0_0423 Duplicate 4/5/2023 1.5-2.0 7.00 1.000 J 0.210 U 0.190 J+ 0.130 U 0.180 J+ 0.110 U 0.190 J+ 0.0880 U 0.280 U 0.170 U 0.1000 U 0.170 U 0.280 U 0.160 U 62.0 4.00 J 0.156 J+ 0.494 J+

SO-07 ** JHB-12-WY-00-06-01 ** Primary 5/24/2022 0.0-0.5 626 JK 104 JK 4.72 JK 5.71 JK 6.43 JK 19.9 JK 3.54 JQK 9.91 JK 0.438 UBJK 3.13 JK 1.66 JQK 5.04 JK 3.86 JK — 2.15 JK 5160 JK 392 JK 18.6 J 18.6 J
SO-07A ** JHB-12-FY-00-03-02 ** Primary 5/24/2022 0.0-0.25 520 JK 82.0 JK 4.30 JQK 7.00 JK 5.10 JQK 31.0 JK 4.20 JQK 13.0 JK 0.440 UJK 4.10 JQK 3.20 JQK 2.90 JQK 3.50 JQK 4.40 JK 6.10 JK 5200 JK 210 JK 24.3 J 24.3 J
SO-07A ** JHB-12-FY-00-03-01 ** Primary 5/24/2022 0.0-0.25 1700 JK 240 JK 13.0 JK 24.0 JK 13.0 JK 88.0 JK 11.0 JK 43.0 JK 0.560 UJK 12.0 JK 3.10 JQK 7.90 JK 3.20 JQK 3.40 JK 1.60 JK 12000 JK 540 JK 58.6 J 58.6 J
SO-07A ** JHB-12-FY-00-03-03 ** Primary 5/24/2022 0.0-0.25 3100 JK 400 JK 22.0 JK 31.0 JK 21.0 JK 140 JK 15.0 JK 63.0 JK 1.000 UJK 15.0 JK 7.20 JK 11.0 JK 7.90 JK 4.60 JK 6.10 JK 22000 JK 900 JK 93.0 J 93.0 J

SO-07A SU-07A-0.5-1.0_0423 Primary 4/5/2023 0.5-1.0 190 35.0 2.00 J 2.10 J+ 2.90 J 5.20 J+ 2.90 J+ 3.60 J 0.750 J+ 1.20 J+ 0.760 J 2.20 J 1.50 J 0.990 J+ 0.940 J 1900 110 7.59 J+ 7.59 J+
SO-07A SU-07A-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 37.0 6.30 0.600 J 0.430 J+ 0.450 J 1.10 J 0.630 J 0.580 J 0.340 J 0.210 U 0.280 U 0.360 J+ 0.280 J 0.300 J+ 0.280 U 390 23.0 1.34 J+ 1.46 J+

SO-07B ** JHB-12-BY-00-03-01 ** Primary 5/24/2022 0.0-0.25 700 JK 180 JK 11.0 JK 8.40 JK 20.0 JK 37.0 JK 11.0 JK 17.0 JK 0.560 UJK 4.40 JQK 4.10 JQK 11.0 JK 7.60 JK 1.70 JK 3.10 JK 7200 JK 440 JK 30.5 J 30.5 J
SO-07B ** JHB-12-BY-00-03-02 ** Primary 5/24/2022 0.0-0.25 710 JK 140 JK 7.40 JK 8.20 JK 8.80 JK 35.0 JK 5.60 JQK 17.0 JK 0.390 UJK 4.40 JQK 1.90 JQK 4.70 JQK 2.80 JQK 1.70 JK 1.60 JK 7600 JK 390 JK 26.1 J 26.1 J

SO-07B SU-07B-0.5-1.0-0423 Primary 4/5/2023 0.5-1.0 140 28.0 1.60 J 1.60 J+ 1.80 J 4.60 J 3.00 J+ 3.30 J 0.650 J+ 0.800 J 0.570 U 1.80 J 0.810 J 0.480 U 0.590 U 1400 84.0 4.86 J+ 5.14 J+
SO-07B SU-07B-1.0-1.5-0423 Primary 4/5/2023 1.0-1.5 39.0 7.40 0.780 U 0.490 J+ 0.290 J+ 1.20 J 0.650 J+ 0.850 J 0.430 U 0.270 U 0.380 U 0.280 U 0.260 J 0.460 U 0.510 U 380 25.0 1.01 J+ 1.45 J+

AP-01 ** JHB-24-WY-00-06-01 ** Primary 5/24/2022 0.0-0.5 233 JK 31.4 JK 0.190 UBJK 2.44 JQK 1.47 JQK 7.45 JK 1.22 JQK 4.66 JK 0.217 UBJK 1.50 JQK 0.487 JQK 0.123 UBJK 0.970 JQK 20.7 JK 0.493 JQK 2090 JK 104 JK 27.6 J 27.6 J
AP-01A ** JHB-24-FY-00-03-01 ** Primary 5/24/2022 0.0-0.25 390 JK 74.0 JK 0.910 UJK 0.300 UJK 0.240 UJK 19.0 JK 0.240 UJK 11.0 JK 0.220 UJK 3.00 JQK 0.210 UJK 2.50 JQK 1.000 JQK 6.70 JK 0.170 UJK 4000 JK 210 JK 19.2 J 19.2 J
AP-01A ** JHB-24-FY-00-03-02 ** Primary 5/24/2022 0.0-0.25 300 JK 57.0 JK 0.520 UJK 0.200 UJK 0.220 UJK 16.0 JK 0.210 UJK 8.40 JK 0.230 UJK 2.10 JQK 0.180 UJK 2.00 JQK 1.20 JQK 53.0 JK 1.60 JK 3000 JK 140 JK 62.8 J 62.8 J

AP-01A DU-01A-0.5-1.0_0423 Primary 4/5/2023 0.5-1.0 21.0 6.60 J+ 0.240 U 0.490 J+ 0.150 J+ 0.780 J 0.530 J 0.770 J+ 0.0960 U 0.260 J 0.140 U 0.200 J 0.0750 U 0.270 U 0.140 U 220 11.0 0.897 J+ 1.06 J+
AP-01A DU-01A-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 8.30 2.60 J+ 0.270 U 0.190 J+ 0.130 U 0.380 J 0.130 U 0.270 J 0.230 J+ 0.180 U 0.160 U 0.140 U 0.140 U 0.490 U 0.260 U 83.0 3.80 J 0.242 J+ 0.635 J+

AP-01B ** JHB-24-BY-00-03-01 ** Primary 5/24/2022 0.0-0.25 440 JK 87.0 JK 1.30 UJK 0.310 UJK 0.410 UJK 27.0 JK 0.420 UJK 14.0 JK 0.420 UJK 4.50 JQK 0.390 UJK 5.80 JQK 4.90 JQK 19.0 JK 5.40 JK 4500 JK 190 JK 36.9 J 37.0 J
AP-01B ** JHB-24-BY-00-03-02 ** Primary 5/24/2022 0.0-0.25 330 JK 58.0 JK 1.20 UJK 0.140 UJK 0.220 UJK 17.0 JK 0.220 UJK 9.00 JK 0.200 UJK 2.40 JQK 0.210 UJK 1.60 JQK 0.760 JQK 1.50 JK 0.150 UJK 3500 JK 170 JK 11.9 J 11.9 J

AP-01B DU-01B-0.5-1.0_0423 Primary 4/5/2023 0.5-1.0 50.0 17.0 J+ 0.600 J+ 0.830 J+ 0.910 J 2.30 J 0.800 J+ 1.40 J+ 0.430 J+ 0.560 J 0.480 U 0.930 J 0.650 J 1.80 0.710 U 480 21.0 4.14 J+ 4.18 J+
AP-01B DU-01B-1.0-1.5_0423 Primary 4/5/2023 1.0-1.5 12.0 6.10 J+ 0.250 U 0.230 J 0.170 U 0.440 J 0.170 U 0.200 J+ 0.180 U 0.0800 U 0.280 U 0.150 U 0.200 U 0.430 J 0.240 U 160 11.0 0.749 J+ 0.870 J+

Notes
Bold concentrations indicate detected value. J = Concentration is estimated K = EMPC results either had the presence of diphenyl ethers or the isotope ratio was out of specification (EPA Sample and QC). 

Yellow shading indicates concentration above OHA early action screening level of 40 pg/g. J+ = EMPC results either had the presence of diphenyl ethers or the isotope ratio was out of specification. Q = One or more quality control criteria failed (EPA Sample and QC)
Pink shading indicates concentration above DEQ risk-based screening level of 4.7 pg/g. OHA = Oregon Health Authority

DEQ = Oregon Department of Environmental Quality pg/g = picograms per gram

DU = decision unit QC = quality control

* = Sample collected in 2021 during Baxter-funded offsite investigation. TCDD TEQ = 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalence quotient

** = Sample collected in 2022 during EPA-funded offsite investigation U = concentration under the laboratory method detection limit

EMPC = Estimated maximum possible concentration

Table A-1. Soil Chemical Data - Dioxins/Furans

DU-09

DU-10

TCDD TEQ Factor
Oregon Health Authority Early Action Screening Level

SO-06

DU-11

DU-14

DU-15

SO-07

Compound pg/g

Oregon DEQ RBC for Direct Contact by Residential Receptors

AP-01

Sample Decision 
Unit

QC Sample 
Type

Sample Date
Sample Depth 

(feet)
Laboratory Sample 

Designation



Offsite Investigation Report
Former JH Baxter & Co. Facility
Eugene, Oregon
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GSI Total 
Dioxin TEQ 

(U=1/2) 2020

0.01 0.01 0.01 0.1 0.1 0.1 0.1 0.1 0.1 1 0.03 0.1 0.3 1 0.1 0.0003 0.0003 — —

ISM-011_0622 Primary 6/21/2022 0-0 ft                1,380 295 21.2 11.6 71.4 53 17.4 24.1 11.7 4.97 3.98 23 18.6 8.08 1.33              10,600 548 60.4 60.4
ISM-111_0622 Duplicate 6/21/2022 0-0 ft                1,430 283 20.4 11.4 71.1 53.9 17.3 23.3 11.8 5.24 3.79 21.9 18.3 7.35 1.35              11,000 512 60.2 60.2
ISM-211_0622 Triplicate 6/21/2022 0-0 ft                1,110 244 16.7 9.37 57.4 43.1 14.1 18.5 9.46 4 3.12 18.6 14.2 5.85 1.06                8,590 458 47.8 47.8

MRL (primary) 2.48 2.48 2.48 2.48 2.48 2.48 2.48 2.48 2.48 2.48 2.48 2.48 2.48 0.495 0.495 4.95 4.95

yes yes yes no yes yes yes yes no no no yes yes yes no yes yes — —

3.6% 4.2% 3.8% — 0.4% 1.7% 0.6% 3.4% — — — 4.9% 1.6% 9.5% — 3.7% 6.8% 0.3% 0.3%
11.50 11.75 5.11 3.89 1.34

no no no no no
0.2 0.1 0.27 0.19 0.02
yes yes yes yes yes

21.7% 18.9% 23.7% — 21.7% 20.6% 21.0% 26.3% — — — 21.2% 26.8% 32.0% — 20.9% 17.9% 23.3% 23.3%
10.49 10.58 4.49 3.55 1.20

no no no no no
2.23 2.24 0.97 0.86 0.27
yes yes yes yes yes

DU-10A-1.0-1.5_0423 Primary 4/5/2023 1-1.5 ft 71 26 1.4 0.90 1.2 2.5 0.23 1.7 0.25 0.43 0.13 0.56 0.082 2.7 0.12 740 79 5.07 5.1
DU-110A-1.0-1.5_0423 Duplicate 4/5/2023 1-1.5 ft 91 28 1.9 0.65 1.2 2.3 2.2 1.6 0.39 0.27 0.46 0.40 0.40 1.2 0.39 1100 120 4.04 4.1

MRL (primary) 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 0.98 0.98 9.8 9.8

yes yes no no no no no no no no no no no no no yes yes — —

24.7% 7.4% — — — — — — — — — — — — — 39.1% 41.2% 22.6% 22.5%
1.65 0.78 1.20 2.40 1.22 1.65 0.32 0.35 0.30 0.48 0.24 1.95 0.26
yes yes yes yes yes yes yes yes yes yes yes yes yes
0.5 0.25 0 0.2 1.97 0.1 0.14 0.16 0.33 0.16 0.318 1.5 0.27
yes yes yes yes yes yes yes yes yes yes yes yes yes

DU-06B-1.5-2.0_0423 Primary 4/5/2023 1.5-2 ft 6.6 1.2 0.4 0.22 0.11 0.19 0.11 0.15 0.18 0.23 0.15 0.091 0.16 0.21 0.14 73 4.5 0.19 0.45
DU-106B-1.5-2.0_0423 Duplicate 4/5/2023 1.5-2 ft 7.0 1.0 0.21 0.19 0.13 0.18 0.11 0.19 0.088 0.28 0.17 0.1 0.17 0.28 0.16 62 4.0 0.16 0.49

MRL (primary) 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 0.98 0.98 9.8 9.8

no no no no no no no no no no no no no no no yes no — —

— — — — — — — — — — — — — — — 16.3% — 17.5% 8.9%
6.80 1.10 0.31 0.21 0.12 0.19 0.11 0.17 0.13 0.26 0.16 0.10 0.17 0.25 0.15
no yes yes yes yes yes yes yes yes yes yes yes yes yes yes
0.4 0.2 0.19 0.03 0.02 0.01 0 0.04 0.092 0.05 0.02 0.009 0.01 0.07 0.02
yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

EB-01_0622 Blank 6/21/2022 — 1.70 2.00 2.70 2.00 0.900 1.30 0.760 1.10 1.00 0.710 0.400 0.520 0.280 0.550 0.310 21.0 3.00 0.206 1.21
yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

EB-01-0423 Blank 4/5/2023 — 5.90 2.50 4.20 1.40 1.60 1.60 1.60 1.50 2.00 1.60 1.60 1.30 1.20 2.50 1.60 30.0 6.60 0.0680 2.99
yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

EB-02-0423 Blank 4/5/2023 — 15.0 79.0 2.60 3.30 1.30 1.40 1.60 1.50 2.10 1.60 1.40 1.60 0.79 1.30 0.94 160 72.0 1.48 3.53
yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Notes
Bold concentrations are detected or estimated values between the laboratory method detection limit and method reporting limit. — = not applicable

Non-bolded values were not detected above the laboratory method detection limit. DU = decision unit
yes Green shaded "yes" cell indicates value passes QAPP criteria. pg/g = picograms per gram (parts per trillion)

The QAPP identifies RPD of less than 50% for solid organics. pg/L = picograms per liter (parts per quadrillion)

QC = quality control

TCDD TEQ = 2,3,7,8- tetrachlorodibenzodioxin toxicity equivalence quotient 

Is value less than 10% of any detection in samples from this event?

Is value less than 10% of any detection in samples from this event?

Is value less than 10% of any detection in samples from this event?

Is Average Less than MRL?
Absolute Difference

Is Absolute Difference less than 2x MRL?
June 2022 and April 2023 Equipment Rinsate Blank Samples

Concentrations in pg/L (parts per quadrillion)
Equipment Blanks

Average Concentration

April 2023 Field Duplicate Samples
DU-10

Greater than 5 times MRL?
RPD Duplicate

Average Concentration
Is Average Less than MRL?

Absolute Difference
Is Absolute Difference less than 2x MRL?

SO-06

Greater than 5 times MRL?
RPD Duplicate

Is Absolute Difference less than 2x MRL?

Triplicate Sample

RPD Triplicate
Average Concentration

Is Average Less than MRL?
Absolute Difference

Is Absolute Difference less than 2x MRL?

Duplicate Sample

RPD Duplicate
Average Concentration

Is Average Less than MRL?
Absolute Difference

TCDD TEQ Factor
Concentrations in pg/g

June 2022 Field Duplicate Samples
DU-11

Greater than 5 times MRL?

Compounds

Table A-2. Field Collected QA/QC Samples

Laboratory Sample 
Designation

QC Sample 
Type

Sample Date Sample Depth





 
 
 

 
 
 
July 15, 2022 
 
 

 
 
Mr. Philip Nerenberg 
Apex Laboratories 
6700 S.W. Sandburg Street 
Tigard, OR 97223 
 
 
 
 
 
Dear Mr. Nerenberg, 
 

The following results are associated with Frontier Analytical Laboratory project 14487. This 
corresponds to your project number A2F0755. Five soil samples were received on 6/28/2022. These 
samples were extracted and analyzed by EPA Method 1613 for tetra through octa chlorinated dibenzo 
dioxins and furans. The Toxic Equivalency (TEQ) for these samples has been calculated using the 2005 
World Health Organization’s (WHO’s) toxic equivalency factors (TEFs). A turnaround time of fifteen 
business days was requested for this project.  

 
The following report consists of an Analytical Data section and a Sample Receipt section. The 

Analytical Data section contains our sample tracking log and the analytical results. The Sample Receipt 
section contains your chain of custodies, our sample login form and a sample photo. The attached results and 
electronic data deliverable (EDD) are specifically for the samples referenced in this report only. These 
results meet all National Environmental Laboratory Accreditation Program (NELAP) requirements and shall 
not be reproduced except in full. Frontier Analytical Laboratory’s State of Oregon NELAP certificate 
number is 4041 and our State of California ELAP certificate number is 2934. This report and the EDD have 
been emailed to you. A hardcopy of this report will not be sent to you unless specifically requested.     

 
If you have any questions regarding project 14487, please contact me at (916) 934-0900. 

Thank you for choosing Frontier Analytical Laboratory for your analytical testing needs. 
 
 
 
Sincerely, 
 
 
 
 
 
Thomas C. Crabtree 
Director 

Test Report

FRONTIER ANALYTICAL LABORATORY
5172 Hillsdale Circle * El Dorado Hills, CA 95762

Tel (916) 934-0900 * Fax (916) 934-0999
www.frontieranalytical.com

FTR Project No.: 14487 Page 000001 of 000013



Frontier Analytical Laboratory

Sample Tracking Log

FAL Project ID: 14487

Received on:  06/28/2022 Project Due: 07/21/2022 Storage: R-4

FAL
Sample ID Dup

Client
Project ID

Client
Sample ID

Requested
Method Matrix

Sampling
Date

Sampling
Time

Hold Time
Due Date

14487-001-SA 0 A2F0755 ISM-009_0622 EPA 1613 D/F Soil 06/20/2022 12:45 pm 06/20/2023

14487-002-SA 0 A2F0755 ISM-014_0622 EPA 1613 D/F Soil 06/20/2022 04:00 pm 06/20/2023

14487-003-SA 0 A2F0755 ISM-011_0622 EPA 1613 D/F Soil 06/21/2022 04:00 pm 06/21/2023

14487-004-SA 0 A2F0755 ISM-111_0622 EPA 1613 D/F Soil 06/21/2022 04:15 pm 06/21/2023

14487-005-SA 0 A2F0755 ISM-211_0622 EPA 1613 D/F Soil 06/21/2022 04:30 pm 06/21/2023

5172 Hillsdale Circle * El Dorado Hills, CA 95762 * Tel (916) 934-0900 * Fax (916) 934-0999 * www.frontieranalytical.com

FTR Project No.: 14487 Page 000002 of 000013



EPA Method 1613

PCDD/F

FAL ID: 14487-001-MB Date Extracted: 07-12-2022 ICal: PCDDFAL3-4-29-22 Acquired: 07-13-2022
Client ID: Method Blank Date Received: NA GC Column: DB5MS 2005 WHO TEQ: 0.0
Matrix: Soil Amount: 10.0 g Units: pg/g Basis: Dry Weight
Batch No: X6137

Compound Conc DL Qual
2005

WHO Tox MDL Compound Conc DL Qual

2,3,7,8-TCDD ND 0.123 - 0.0286
1,2,3,7,8-PeCDD ND 0.165 - 0.0515

1,2,3,4,7,8-HxCDD ND 0.181 - 0.0555
1,2,3,6,7,8-HxCDD ND 0.196 - 0.0558 Total TCDD ND 0.123
1,2,3,7,8,9-HxCDD ND 0.175 - 0.0528 Total PeCDD ND 0.165

1,2,3,4,6,7,8-HpCDD ND 0.275 - 0.0712 Total HxCDD ND 0.196
OCDD ND 0.342 - 0.195 Total HpCDD ND 0.275

2,3,7,8-TCDF ND 0.0684 - 0.0231
1,2,3,7,8-PeCDF ND 0.136 - 0.0324
2,3,4,7,8-PeCDF ND 0.143 - 0.0322

1,2,3,4,7,8-HxCDF ND 0.130 - 0.0339
1,2,3,6,7,8-HxCDF ND 0.140 - 0.0340
2,3,4,6,7,8-HxCDF ND 0.120 - 0.0353
1,2,3,7,8,9-HxCDF ND 0.163 - 0.0451 Total TCDF ND 0.0684

1,2,3,4,6,7,8-HpCDF ND 0.117 - 0.0350 Total PeCDF ND 0.143
1,2,3,4,7,8,9-HpCDF ND 0.137 - 0.0421 Total HxCDF ND 0.163

OCDF ND 0.216 - 0.0820 Total HpCDF ND 0.137

Internal Standards % Rec QC Limits Qual

13C-2,3,7,8-TCDD 81.5 25.0 - 164
13C-1,2,3,7,8-PeCDD 102 25.0 - 181

13C-1,2,3,4,7,8-HxCDD 106 32.0 - 141
13C-1,2,3,6,7,8-HxCDD 101 28.0 - 130

13C-1,2,3,4,6,7,8-HpCDD 90.3 23.0 - 140
13C-OCDD 73.0 17.0 - 157

13C-2,3,7,8-TCDF 102 24.0 - 169
13C-1,2,3,7,8-PeCDF 101 24.0 - 185
13C-2,3,4,7,8-PeCDF 98.7 21.0 - 178

13C-1,2,3,4,7,8-HxCDF 117 26.0 - 152
13C-1,2,3,6,7,8-HxCDF 110 26.0 - 123
13C-2,3,4,6,7,8-HxCDF 123 28.0 - 136
13C-1,2,3,7,8,9-HxCDF 110 29.0 - 147

13C-1,2,3,4,6,7,8-HpCDF 105 28.0 - 143
13C-1,2,3,4,7,8,9-HpCDF 105 26.0 - 138

13C-OCDF 85.2 17.0 - 157

Cleanup Surrogate

37Cl-2,3,7,8-TCDD 108 35.0 - 197

Analyst: Reviewed By:

Date: Date:

A 
Isotopic Labeled Standard outside QC range but 
signal to noise ratio is >10:1 

B Analyte is present in Method Blank 

C Chemical Interference 

D Presence of Diphenyl Ethers 

DNQ Analyte concentration is below calibration range 

E Analyte concentration is above calibration range 

F Analyte confirmation on secondary column 

J Analyte concentration is below calibration range 

M Maximum possible concentration 

ND Analyte Not Detected at Detection Limit Level 

NP Not Provided 

P Pre-filtered through a Whatman 0.7um GF/F filter 

S Sample acceptance criteria not met 

X Matrix interferences 

* Result taken from dilution or reinjection 

7/19/2022 7/19/2022

5172 Hillsdale Circle * El Dorado Hills, CA 95762 * Tel (916) 934-0900 * Fax (916) 934-0999 * www.frontieranalytical.com
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EPA Method 1613

PCDD/F

FAL ID: 14487-001-OPR Date Extracted: 07-12-2022 ICal: PCDDFAL3-4-29-22 Acquired: 07-13-2022
Client ID: OPR Date Received: NA GC Column: DB5MS 2005 WHO TEQ: NA
Matrix: Soil Amount: 10.00 g Units: ng/ml
Batch No: X6137

Compound Conc QC Limits Qual

2,3,7,8-TCDD 10.2 6.70 - 15.8
1,2,3,7,8-PeCDD 48.4 35.0 - 71.0

1,2,3,4,7,8-HxCDD 51.1 35.0 - 82.0
1,2,3,6,7,8-HxCDD 52.6 38.0 - 67.0
1,2,3,7,8,9-HxCDD 50.9 32.0 - 81.0

1,2,3,4,6,7,8-HpCDD 53.9 35.0 - 70.0
OCDD 109 78.0 - 144

2,3,7,8-TCDF 9.83 7.50 - 15.8
1,2,3,7,8-PeCDF 51.6 40.0 - 67.0
2,3,4,7,8-PeCDF 52.0 34.0 - 80.0

1,2,3,4,7,8-HxCDF 53.0 36.0 - 67.0
1,2,3,6,7,8-HxCDF 52.4 42.0 - 65.0
2,3,4,6,7,8-HxCDF 53.6 35.0 - 78.0
1,2,3,7,8,9-HxCDF 53.7 39.0 - 65.0

1,2,3,4,6,7,8-HpCDF 53.4 41.0 - 61.0
1,2,3,4,7,8,9-HpCDF 53.4 39.0 - 69.0

OCDF 109 63.0 - 170

Internal Standards % Rec QC Limits Qual

13C-2,3,7,8-TCDD 97.1 20.0 - 175
13C-1,2,3,7,8-PeCDD 102 21.0 - 227

13C-1,2,3,4,7,8-HxCDD 103 21.0 - 193
13C-1,2,3,6,7,8-HxCDD 98.0 25.0 - 163

13C-1,2,3,4,6,7,8-HpCDD 89.6 26.0 - 166
13C-OCDD 68.0 13.0 - 198

13C-2,3,7,8-TCDF 97.5 22.0 - 152
13C-1,2,3,7,8-PeCDF 103 21.0 - 192
13C-2,3,4,7,8-PeCDF 99.8 13.0 - 328

13C-1,2,3,4,7,8-HxCDF 112 19.0 - 202
13C-1,2,3,6,7,8-HxCDF 106 21.0 - 159
13C-2,3,4,6,7,8-HxCDF 115 22.0 - 176
13C-1,2,3,7,8,9-HxCDF 111 17.0 - 205

13C-1,2,3,4,6,7,8-HpCDF 98.4 21.0 - 158
13C-1,2,3,4,7,8,9-HpCDF 100 20.0 - 186

13C-OCDF 81.7 13.0 - 198

Cleanup Surrogate

37Cl-2,3,7,8-TCDD 104 31.0 - 191

Analyst: Reviewed By:

Date: Date:

A 
Isotopic Labeled Standard outside QC range but 
signal to noise ratio is >10:1 

B Analyte is present in Method Blank 

C Chemical Interference 

D Presence of Diphenyl Ethers 

DNQ Analyte concentration is below calibration range 

E Analyte concentration is above calibration range 

F Analyte confirmation on secondary column 

J Analyte concentration is below calibration range 

M Maximum possible concentration 

ND Analyte Not Detected at Detection Limit Level 

NP Not Provided 

P Pre-filtered through a Whatman 0.7um GF/F filter 

S Sample acceptance criteria not met 

X Matrix interferences 

* Result taken from dilution or reinjection 

7/19/2022 7/19/2022
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EPA Method 1613

PCDD/F

FAL ID: 14487-001-SA Date Extracted: 07-12-2022 ICal: PCDDFAL3-4-29-22 Acquired: 07-14-2022
Client ID: ISM-009_0622 Date Received: 06-28-2022 GC Column: DB5MS 2005 WHO TEQ: 30.9
Matrix: Soil Amount: 10.1 g Units: pg/g Basis: Dry Weight
Batch No: X6137 % Solids: 96.86

Compound Conc DL Qual
2005

WHO Tox MDL Compound Conc DL Qual

2,3,7,8-TCDD 6.23 - 6.23 0.0286
1,2,3,7,8-PeCDD 5.21 - 5.21 0.0515

1,2,3,4,7,8-HxCDD 8.97 - 0.897 0.0555
1,2,3,6,7,8-HxCDD 25.2 - 2.52 0.0558 Total TCDD 20.4 -
1,2,3,7,8,9-HxCDD 16.9 - 1.69 0.0528 Total PeCDD 28.8 -

1,2,3,4,6,7,8-HpCDD 644 - 6.44 0.0712 Total HxCDD 161 -
OCDD 4930 - 1.48 0.195 Total HpCDD 1150 -

2,3,7,8-TCDF 0.529 - 0.0529 0.0231
1,2,3,7,8-PeCDF 1.09 -     J 0.0327 0.0324
2,3,4,7,8-PeCDF 2.44 -     J 0.732 0.0322

1,2,3,4,7,8-HxCDF 11.2 - 1.12 0.0339
1,2,3,6,7,8-HxCDF 8.02 - 0.802 0.0340
2,3,4,6,7,8-HxCDF 9.00 - 0.900 0.0353
1,2,3,7,8,9-HxCDF 1.89 -     J 0.189 0.0451 Total TCDF 11.4 -

1,2,3,4,6,7,8-HpCDF 222 - 2.22 0.0350 Total PeCDF 28.8 -
1,2,3,4,7,8,9-HpCDF 10.8 - 0.108 0.0421 Total HxCDF 192 -

OCDF 907 - 0.272 0.0820 Total HpCDF 718 -

Internal Standards % Rec QC Limits Qual

13C-2,3,7,8-TCDD 104 25.0 - 164
13C-1,2,3,7,8-PeCDD 104 25.0 - 181

13C-1,2,3,4,7,8-HxCDD 111 32.0 - 141
13C-1,2,3,6,7,8-HxCDD 107 28.0 - 130

13C-1,2,3,4,6,7,8-HpCDD 105 23.0 - 140
13C-OCDD 103 17.0 - 157

13C-2,3,7,8-TCDF 108 24.0 - 169
13C-1,2,3,7,8-PeCDF 103 24.0 - 185
13C-2,3,4,7,8-PeCDF 103 21.0 - 178

13C-1,2,3,4,7,8-HxCDF 124 26.0 - 152
13C-1,2,3,6,7,8-HxCDF 116 26.0 - 123
13C-2,3,4,6,7,8-HxCDF 131 28.0 - 136
13C-1,2,3,7,8,9-HxCDF 114 29.0 - 147

13C-1,2,3,4,6,7,8-HpCDF 112 28.0 - 143
13C-1,2,3,4,7,8,9-HpCDF 115 26.0 - 138

13C-OCDF 105 17.0 - 157

Cleanup Surrogate

37Cl-2,3,7,8-TCDD 105 35.0 - 197

Analyst: Reviewed By:

Date: Date:

A 
Isotopic Labeled Standard outside QC range but 
signal to noise ratio is >10:1 

B Analyte is present in Method Blank 

C Chemical Interference 

D Presence of Diphenyl Ethers 

DNQ Analyte concentration is below calibration range 

E Analyte concentration is above calibration range 

F Analyte confirmation on secondary column 

J Analyte concentration is below calibration range 

M Maximum possible concentration 

ND Analyte Not Detected at Detection Limit Level 

NP Not Provided 

P Pre-filtered through a Whatman 0.7um GF/F filter 

S Sample acceptance criteria not met 

X Matrix interferences 

* Result taken from dilution or reinjection 
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EPA Method 1613

PCDD/F

FAL ID: 14487-002-SA Date Extracted: 07-12-2022 ICal: PCDDFAL3-4-29-22 Acquired: 07-14-2022
Client ID: ISM-014_0622 Date Received: 06-28-2022 GC Column: DB5MS 2005 WHO TEQ: 14.9
Matrix: Soil Amount: 10.1 g Units: pg/g Basis: Dry Weight
Batch No: X6137 % Solids: 97.09

Compound Conc DL Qual
2005

WHO Tox MDL Compound Conc DL Qual

2,3,7,8-TCDD 1.70 - 1.70 0.0286
1,2,3,7,8-PeCDD 2.34 -     J 2.34 0.0515

1,2,3,4,7,8-HxCDD 4.86 - 0.486 0.0555
1,2,3,6,7,8-HxCDD 14.8 - 1.48 0.0558 Total TCDD 18.5 -
1,2,3,7,8,9-HxCDD 8.51 - 0.851 0.0528 Total PeCDD 27.8 -

1,2,3,4,6,7,8-HpCDD 460 - 4.60 0.0712 Total HxCDD 137 -
OCDD 4200 - 1.26 0.195 Total HpCDD 1050 -

2,3,7,8-TCDF 0.616 - 0.0616 0.0231
1,2,3,7,8-PeCDF 0.745 -     J 0.0224 0.0324
2,3,4,7,8-PeCDF 1.22 -     J 0.366 0.0322

1,2,3,4,7,8-HxCDF 2.48 - 0.248 0.0339
1,2,3,6,7,8-HxCDF 2.06 -     J 0.206 0.0340
2,3,4,6,7,8-HxCDF 2.98 - 0.298 0.0353
1,2,3,7,8,9-HxCDF 0.901 -     J 0.0901 0.0451 Total TCDF 14.3 -

1,2,3,4,6,7,8-HpCDF 78.2 - 0.782 0.0350 Total PeCDF 17.4 -
1,2,3,4,7,8,9-HpCDF 3.62 - 0.0362 0.0421 Total HxCDF 72.8 -

OCDF 295 - 0.0885 0.0820 Total HpCDF 264 -

Internal Standards % Rec QC Limits Qual

13C-2,3,7,8-TCDD 108 25.0 - 164
13C-1,2,3,7,8-PeCDD 101 25.0 - 181

13C-1,2,3,4,7,8-HxCDD 105 32.0 - 141
13C-1,2,3,6,7,8-HxCDD 100 28.0 - 130

13C-1,2,3,4,6,7,8-HpCDD 101 23.0 - 140
13C-OCDD 108 17.0 - 157

13C-2,3,7,8-TCDF 103 24.0 - 169
13C-1,2,3,7,8-PeCDF 99.4 24.0 - 185
13C-2,3,4,7,8-PeCDF 96.3 21.0 - 178

13C-1,2,3,4,7,8-HxCDF 115 26.0 - 152
13C-1,2,3,6,7,8-HxCDF 108 26.0 - 123
13C-2,3,4,6,7,8-HxCDF 123 28.0 - 136
13C-1,2,3,7,8,9-HxCDF 108 29.0 - 147

13C-1,2,3,4,6,7,8-HpCDF 109 28.0 - 143
13C-1,2,3,4,7,8,9-HpCDF 110 26.0 - 138

13C-OCDF 105 17.0 - 157

Cleanup Surrogate

37Cl-2,3,7,8-TCDD 107 35.0 - 197

Analyst: Reviewed By:

Date: Date:

A 
Isotopic Labeled Standard outside QC range but 
signal to noise ratio is >10:1 

B Analyte is present in Method Blank 

C Chemical Interference 

D Presence of Diphenyl Ethers 

DNQ Analyte concentration is below calibration range 

E Analyte concentration is above calibration range 

F Analyte confirmation on secondary column 

J Analyte concentration is below calibration range 

M Maximum possible concentration 

ND Analyte Not Detected at Detection Limit Level 

NP Not Provided 

P Pre-filtered through a Whatman 0.7um GF/F filter 

S Sample acceptance criteria not met 

X Matrix interferences 

* Result taken from dilution or reinjection 
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EPA Method 1613

PCDD/F

FAL ID: 14487-003-SA Date Extracted: 07-12-2022 ICal: PCDDFAL3-4-29-22 Acquired: 07-14-2022
Client ID: ISM-011_0622 Date Received: 06-28-2022 GC Column: DB5MS 2005 WHO TEQ: 60.4
Matrix: Soil Amount: 10.1 g Units: pg/g Basis: Dry Weight
Batch No: X6137 % Solids: 95.89

Compound Conc DL Qual
2005

WHO Tox MDL Compound Conc DL Qual

2,3,7,8-TCDD 8.08 - 8.08 0.0286
1,2,3,7,8-PeCDD 4.97 - 4.97 0.0515

1,2,3,4,7,8-HxCDD 11.6 - 1.16 0.0555
1,2,3,6,7,8-HxCDD 53.0 - 5.30 0.0558 Total TCDD 32.9 -
1,2,3,7,8,9-HxCDD 24.1 - 2.41 0.0528 Total PeCDD 40.9 -

1,2,3,4,6,7,8-HpCDD 1380 - 13.8 0.0712 Total HxCDD 295 -
OCDD 10600 - 3.18 0.195 Total HpCDD 2520 -

2,3,7,8-TCDF 1.33 -     F 0.133 0.0231
1,2,3,7,8-PeCDF 3.98 - 0.119 0.0324
2,3,4,7,8-PeCDF 18.6 - 5.58 0.0322

1,2,3,4,7,8-HxCDF 71.4 - 7.14 0.0339
1,2,3,6,7,8-HxCDF 17.4 - 1.74 0.0340
2,3,4,6,7,8-HxCDF 23.0 - 2.30 0.0353
1,2,3,7,8,9-HxCDF 11.7 - 1.17 0.0451 Total TCDF 31.8 - D,M

1,2,3,4,6,7,8-HpCDF 295 - 2.95 0.0350 Total PeCDF 130 -
1,2,3,4,7,8,9-HpCDF 21.2 - 0.212 0.0421 Total HxCDF 554 - D,M

OCDF 548 - 0.164 0.0820 Total HpCDF 915 -

Internal Standards % Rec QC Limits Qual

13C-2,3,7,8-TCDD 110 25.0 - 164
13C-1,2,3,7,8-PeCDD 107 25.0 - 181

13C-1,2,3,4,7,8-HxCDD 103 32.0 - 141
13C-1,2,3,6,7,8-HxCDD 102 28.0 - 130

13C-1,2,3,4,6,7,8-HpCDD 109 23.0 - 140
13C-OCDD 123 17.0 - 157

13C-2,3,7,8-TCDF 108 24.0 - 169
13C-1,2,3,7,8-PeCDF 105 24.0 - 185
13C-2,3,4,7,8-PeCDF 105 21.0 - 178

13C-1,2,3,4,7,8-HxCDF 116 26.0 - 152
13C-1,2,3,6,7,8-HxCDF 109 26.0 - 123
13C-2,3,4,6,7,8-HxCDF 123 28.0 - 136
13C-1,2,3,7,8,9-HxCDF 112 29.0 - 147

13C-1,2,3,4,6,7,8-HpCDF 110 28.0 - 143
13C-1,2,3,4,7,8,9-HpCDF 113 26.0 - 138

13C-OCDF 110 17.0 - 157

Cleanup Surrogate

37Cl-2,3,7,8-TCDD 115 35.0 - 197

Analyst: Reviewed By:

Date: Date:

A 
Isotopic Labeled Standard outside QC range but 
signal to noise ratio is >10:1 

B Analyte is present in Method Blank 

C Chemical Interference 

D Presence of Diphenyl Ethers 

DNQ Analyte concentration is below calibration range 

E Analyte concentration is above calibration range 

F Analyte confirmation on secondary column 

J Analyte concentration is below calibration range 

M Maximum possible concentration 

ND Analyte Not Detected at Detection Limit Level 

NP Not Provided 

P Pre-filtered through a Whatman 0.7um GF/F filter 

S Sample acceptance criteria not met 

X Matrix interferences 

* Result taken from dilution or reinjection 
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EPA Method 1613

PCDD/F

FAL ID: 14487-004-SA Date Extracted: 07-12-2022 ICal: PCDDFAL3-4-29-22 Acquired: 07-14-2022
Client ID: ISM-111_0622 Date Received: 06-28-2022 GC Column: DB5MS 2005 WHO TEQ: 60.2
Matrix: Soil Amount: 10.0 g Units: pg/g Basis: Dry Weight
Batch No: X6137 % Solids: 95.66

Compound Conc DL Qual
2005

WHO Tox MDL Compound Conc DL Qual

2,3,7,8-TCDD 7.35 - 7.35 0.0286
1,2,3,7,8-PeCDD 5.24 - 5.24 0.0515

1,2,3,4,7,8-HxCDD 11.4 - 1.14 0.0555
1,2,3,6,7,8-HxCDD 53.9 - 5.39 0.0558 Total TCDD 33.4 -
1,2,3,7,8,9-HxCDD 23.3 - 2.33 0.0528 Total PeCDD 40.4 -

1,2,3,4,6,7,8-HpCDD 1430 - 14.3 0.0712 Total HxCDD 295 -
OCDD 11000 - 3.30 0.195 Total HpCDD 2610 -

2,3,7,8-TCDF 1.35 -     F 0.135 0.0231
1,2,3,7,8-PeCDF 3.79 - 0.114 0.0324
2,3,4,7,8-PeCDF 18.3 - 5.49 0.0322

1,2,3,4,7,8-HxCDF 71.1 - 7.11 0.0339
1,2,3,6,7,8-HxCDF 17.3 - 1.73 0.0340
2,3,4,6,7,8-HxCDF 21.9 - 2.19 0.0353
1,2,3,7,8,9-HxCDF 11.8 - 1.18 0.0451 Total TCDF 37.9 - D,M

1,2,3,4,6,7,8-HpCDF 283 - 2.83 0.0350 Total PeCDF 133 - D,M
1,2,3,4,7,8,9-HpCDF 20.4 - 0.204 0.0421 Total HxCDF 547 - D,M

OCDF 512 - 0.154 0.0820 Total HpCDF 862 -

Internal Standards % Rec QC Limits Qual

13C-2,3,7,8-TCDD 113 25.0 - 164
13C-1,2,3,7,8-PeCDD 106 25.0 - 181

13C-1,2,3,4,7,8-HxCDD 108 32.0 - 141
13C-1,2,3,6,7,8-HxCDD 102 28.0 - 130

13C-1,2,3,4,6,7,8-HpCDD 110 23.0 - 140
13C-OCDD 125 17.0 - 157

13C-2,3,7,8-TCDF 105 24.0 - 169
13C-1,2,3,7,8-PeCDF 105 24.0 - 185
13C-2,3,4,7,8-PeCDF 103 21.0 - 178

13C-1,2,3,4,7,8-HxCDF 116 26.0 - 152
13C-1,2,3,6,7,8-HxCDF 110 26.0 - 123
13C-2,3,4,6,7,8-HxCDF 121 28.0 - 136
13C-1,2,3,7,8,9-HxCDF 109 29.0 - 147

13C-1,2,3,4,6,7,8-HpCDF 112 28.0 - 143
13C-1,2,3,4,7,8,9-HpCDF 113 26.0 - 138

13C-OCDF 112 17.0 - 157

Cleanup Surrogate

37Cl-2,3,7,8-TCDD 114 35.0 - 197

Analyst: Reviewed By:

Date: Date:

A 
Isotopic Labeled Standard outside QC range but 
signal to noise ratio is >10:1 

B Analyte is present in Method Blank 

C Chemical Interference 

D Presence of Diphenyl Ethers 

DNQ Analyte concentration is below calibration range 

E Analyte concentration is above calibration range 

F Analyte confirmation on secondary column 

J Analyte concentration is below calibration range 

M Maximum possible concentration 

ND Analyte Not Detected at Detection Limit Level 

NP Not Provided 

P Pre-filtered through a Whatman 0.7um GF/F filter 

S Sample acceptance criteria not met 

X Matrix interferences 

* Result taken from dilution or reinjection 
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EPA Method 1613

PCDD/F

FAL ID: 14487-005-SA Date Extracted: 07-12-2022 ICal: PCDDFAL3-4-29-22 Acquired: 07-14-2022
Client ID: ISM-211_0622 Date Received: 06-28-2022 GC Column: DB5MS 2005 WHO TEQ: 47.8
Matrix: Soil Amount: 10.2 g Units: pg/g Basis: Dry Weight
Batch No: X6137 % Solids: 96.32

Compound Conc DL Qual
2005

WHO Tox MDL Compound Conc DL Qual

2,3,7,8-TCDD 5.85 - 5.85 0.0286
1,2,3,7,8-PeCDD 4.00 - 4.00 0.0515

1,2,3,4,7,8-HxCDD 9.37 - 0.937 0.0555
1,2,3,6,7,8-HxCDD 43.1 - 4.31 0.0558 Total TCDD 26.6 -
1,2,3,7,8,9-HxCDD 18.5 - 1.85 0.0528 Total PeCDD 34.0 -

1,2,3,4,6,7,8-HpCDD 1110 - 11.1 0.0712 Total HxCDD 242 -
OCDD 8590 - 2.58 0.195 Total HpCDD 2050 -

2,3,7,8-TCDF 1.06 -     F 0.106 0.0231
1,2,3,7,8-PeCDF 3.12 - 0.0936 0.0324
2,3,4,7,8-PeCDF 14.2 - 4.26 0.0322

1,2,3,4,7,8-HxCDF 57.4 - 5.74 0.0339
1,2,3,6,7,8-HxCDF 14.1 - 1.41 0.0340
2,3,4,6,7,8-HxCDF 18.6 - 1.86 0.0353
1,2,3,7,8,9-HxCDF 9.46 - 0.946 0.0451 Total TCDF 22.9 -

1,2,3,4,6,7,8-HpCDF 244 - 2.44 0.0350 Total PeCDF 107 -
1,2,3,4,7,8,9-HpCDF 16.7 - 0.167 0.0421 Total HxCDF 459 -

OCDF 458 - 0.137 0.0820 Total HpCDF 750 -

Internal Standards % Rec QC Limits Qual

13C-2,3,7,8-TCDD 117 25.0 - 164
13C-1,2,3,7,8-PeCDD 111 25.0 - 181

13C-1,2,3,4,7,8-HxCDD 116 32.0 - 141
13C-1,2,3,6,7,8-HxCDD 110 28.0 - 130

13C-1,2,3,4,6,7,8-HpCDD 118 23.0 - 140
13C-OCDD 127 17.0 - 157

13C-2,3,7,8-TCDF 114 24.0 - 169
13C-1,2,3,7,8-PeCDF 111 24.0 - 185
13C-2,3,4,7,8-PeCDF 109 21.0 - 178

13C-1,2,3,4,7,8-HxCDF 129 26.0 - 152
13C-1,2,3,6,7,8-HxCDF 119 26.0 - 123
13C-2,3,4,6,7,8-HxCDF 134 28.0 - 136
13C-1,2,3,7,8,9-HxCDF 122 29.0 - 147

13C-1,2,3,4,6,7,8-HpCDF 121 28.0 - 143
13C-1,2,3,4,7,8,9-HpCDF 125 26.0 - 138

13C-OCDF 117 17.0 - 157

Cleanup Surrogate

37Cl-2,3,7,8-TCDD 115 35.0 - 197

Analyst: Reviewed By:

Date: Date:

A 
Isotopic Labeled Standard outside QC range but 
signal to noise ratio is >10:1 

B Analyte is present in Method Blank 

C Chemical Interference 

D Presence of Diphenyl Ethers 

DNQ Analyte concentration is below calibration range 

E Analyte concentration is above calibration range 

F Analyte confirmation on secondary column 

J Analyte concentration is below calibration range 

M Maximum possible concentration 

ND Analyte Not Detected at Detection Limit Level 

NP Not Provided 

P Pre-filtered through a Whatman 0.7um GF/F filter 

S Sample acceptance criteria not met 

X Matrix interferences 

* Result taken from dilution or reinjection 
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Frontier Analytical Laboratory

Sample Login Form

FAL Project ID: 14487

Client:  Apex Laboratories
Client Project ID:A2F0755

Date Received:06/28/2022
Time Received:11:25 am

Received By:KZ
Logged In By:KZ

# of Samples Received:5
Duplicates:0

Storage Location:R-4

Method of Delivery: UPS
Tracking Number: 1ZX4720R0194506473
Shipping Container Received Intact Yes
Custody seals(s) present? No
Custody seals(s) intact? No
Sample Arrival Temperature (C) 0 
Cooling Method Ice 
Chain Of Custody Present? Yes
Return Shipping Container To Client Yes
Test aqueous sample for residual Chlorine No
Sodium Thiosulfate Added No
Adequate Sample Volume Yes
Appropriate Sample Container No
pH Range of Aqueous Sample N/A
Anomalies or additional comments:

Please note that the samples were received in clear glass jars. NELAP requires samples be received in amber glass bottles or jars. Although 
this anomaly will not affect your results, we are required by NELAP to make a note of it. We will proceed with analysis unless directed 
otherwise by you.
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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 analysis performed on one sample submitted by a  representative  of  Pace
Analytical National. The sample was analyzed for the presence or absence  of  polychlorodibenzo-p-dioxins
(PCDDs) and polychlorodibenzofurans (PCDFs) using USEPA Method 1613B. 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.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extract  ranged  from
63-121%. All of the labeled standard recoveries obtained for this project were within the target  ranges  specified  in
Method 1613B. Also, since the quantification of the native 2,3,7,8-substituted congeners was based  on  isotope
dilution, the data were automatically corrected for recovery and accurate  values  were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained. 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 trace levels of selected congeners. These  levels  were  below
the calibration range for the method. Sample levels similar to the corresponding blank levels were  flagged  "B"  on
the results table and may be, at least partially, attributed to the background.

Laboratory spike samples were also prepared using clean reference matrix that had  been  fortified  with  native
standard materials. The results show that the spiked native compounds were recovered  at  74-106%  with  relative
percent differences of 1.2-17.3%. The recovery value obtained for  1,2,3,4,6,7,8-HpCDF  in  LCS-99760  was  below
the target range, flagged "R" on the results table, and may indicate a low bias for this congener  in  these
determinations. Matrix spikes were not prepared with the extraction  batch.

DISCUSSION

Page 2 of 13Report No.....10614837_1613FC_DFR





Pace Analytical Services, LLC
1700 Elm Street, Suite 200

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444
www.pacelabs.com

Appendix A

Sample Management

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1700 Elm Street, Suite 200

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444
www.pacelabs.com

Appendix B

Sample Analysis Summary

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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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 ten samples submitted by  a  representative  of
Pace Analytical National. The samples were analyzed for the presence or absence  of  polychlorodibenzo-p-dioxins
(PCDDs) and polychlorodibenzofurans (PCDFs) using USEPA Method 1613B. 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
10-98%. Except for eight low values, which were flagged "R" on the results tables, the  labeled  standard  recoveries
obtained for this project were within the target ranges specified in Method 1613B. Also, since the  quantification  of
the native 2,3,7,8-substituted congeners was based on isotope dilution, the data were automatically  corrected  for
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.
Concentrations above the calibration range were flagged "E" and should also be  regarded  as  estimates.

A laboratory method blank was prepared and analyzed with each sample batch as part of our  routine  quality
control procedures. The results show Blank-100015 to contain trace levels of selected  congeners.  These  levels
were below the calibration range for the method. Sample levels similar to the  corresponding  blank  levels  were
flagged "B" on the results tables and may be, at least partially, attributed to the background.

A laboratory spike sample was also prepared with each sample batch using clean reference matrix that  had  been
fortified with native standard materials. The results show that the spiked native  compounds  were  recovered  at
92-120%. These results were within the target ranges for the method. Matrix spikes were  prepared  with  the
sample batches using sample materials from separate projects; results from these analyses will  be  provided  upon
request.

DISCUSSION
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COMP-10A_0622 

1,2,3,4,7,8,9-HpCDF, 
1,2,3,4,7,8-HxCDD, 
1,2,3,4,7,8-HxCDF, 
1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDD, 
1,2,3,7,8-PeCDF, 

2,3,4,6,7,8-HxCDF, 
2,3,4,7,8-PeCDF, 

2,3,7,8-TCDF 

4.2, 
4.1, 
3.1, 
1.1, 
2.5, 

0.60, 
2.9, 
1.2, 
0.51 

J CRS < LCL, 
Below reporting limit 

COMP-10A_0622 2,3,7,8-TCDD 16 J- Labeled Standard < LCL, 
CRS < LCL 

COMP-10A_0622 

1,2,3,4,6,7,8-HpCDD, 
1,2,3,4,6,7,8-HpCDF, 
1,2,3,6,7,8-HxCDD, 
1,2,3,7,8,9-HxCDD, 

OCDD, 
OCDF, 

Total TCDF, 
Total HpCDD, 
Total HpCDF, 
Total HxCDD, 
Total HxCDF, 
Total PeCDD, 
Total PeCDF, 
Total TCDD 

360, 
71, 
13, 
8.4, 

3100, 
240, 
9.1, 
770, 
220, 
130, 
75, 
22, 
22, 
61 

J CRS < LCL 

COMP-10B_0622 1,2,3,6,7,8-HxCDF 9.8 J+ 
EMPC, 

Presence of PCDEs, 
CRS < LCL 

COMP-10B_0622 

1,2,3,4,7,8-HxCDD, 
1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDD, 
1,2,3,7,8-PeCDF, 
2,3,4,7,8-PeCDF, 

2,3,7,8-TCDF 

4.2, 
2.1, 
2.3, 

0.80, 
1.7, 
0.43 

J CRS < LCL, 
Below reporting limit 

COMP-10B_0622 2,3,7,8-TCDD 14 J- SUR < LCL, 
CRS < LCL 

COMP-10B_0622 

1,2,3,4,6,7,8-HpCDD, 
1,2,3,4,6,7,8-HpCDF, 
1,2,3,4,7,8,9-HpCDF, 
1,2,3,4,7,8-HxCDF, 
1,2,3,6,7,8-HxCDD, 
1,2,3,7,8,9-HxCDD, 
2,3,4,6,7,8-HxCDF, 

OCDD, 
OCDF, 

Total TCDF, 
Total HpCDD, 
Total HpCDF, 
Total HxCDD, 
Total HxCDF, 
Total PeCDD, 

480, 
200, 
9.5, 
7.6, 
29, 
10, 
6.7, 

3300, 
570, 
11, 

900, 
660, 
170, 
200, 
21, 

J CRS < LCL 
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Total PeCDF, 
Total TCDD 

39, 
70 

COMP-11A_0622 1,2,3,6,7,8-HxCDF 5.9 J+ 
EMPC, 

Presence of PCDEs, 
CRS < LCL 

COMP-11A_0622 

1,2,3,4,7,8,9-HpCDF, 
1,2,3,4,7,8-HxCDD, 
1,2,3,4,7,8-HxCDF, 
1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDD, 
1,2,3,7,8-PeCDF, 

2,3,4,6,7,8-HxCDF, 
2,3,4,7,8-PeCDF, 

2,3,7,8-TCDF 

3.0, 
4.3, 
3.4, 
1.1, 
2.0, 

0.54, 
2.5, 
1.2, 
0.44 

J CRS < LCL, 
Below reporting limit 

COMP-11A_0622 2,3,7,8-TCDD 24 J- SUR < LCL, 
CRS < LCL 

COMP-11A_0622 

1,2,3,4,6,7,8-HpCDD, 
1,2,3,4,6,7,8-HpCDF, 
1,2,3,6,7,8-HxCDD, 
1,2,3,7,8,9-HxCDD, 

OCDD, 
OCDF, 

Total TCDF, 
Total HpCDD, 
Total HpCDF, 
Total HxCDD, 
Total HxCDF, 
Total PeCDD, 
Total PeCDF, 
Total TCDD 

370, 
55, 
14, 
8.0, 

3500, 
150, 
8.1, 
850, 
170, 
120, 
65, 
21, 
18, 
52 

J CRS < LCL 

COMP-11B_0622 1,2,3,7,8-PeCDF 1.8 J+ 

EMPC, 
Isotope ratio out of spec, 

Below reporting limit 
 

COMP-11B_0622 1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDD 

5.0, 
3.9 J Below reporting limit 

COMP-14A_0622 2,3,7,8-TCDF 0.47 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

COMP-14A_0622 

1,2,3,4,7,8,9-HpCDF, 
1,2,3,4,7,8-HxCDD, 
1,2,3,4,7,8-HxCDF, 
1,2,3,6,7,8-HxCDF, 
1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDD, 
1,2,3,7,8-PeCDF, 

2,3,4,6,7,8-HxCDF, 
2,3,4,7,8-PeCDF 

3.3, 
3.9, 
1.6, 
1.6, 

0.78, 
1.8, 

0.63, 
2.4, 
0.95 

J Below reporting limit 
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COMP-14B_0622 
1,2,3,7,8-PeCDF, 
2,3,4,7,8-PeCDF, 

2,3,7,8-TCDF 

0.54, 
0.89, 
0.43 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

COMP-14B_0622 

1,2,3,4,7,8,9-HpCDF, 
1,2,3,4,7,8-HxCDD, 
1,2,3,4,7,8-HxCDF, 
1,2,3,6,7,8-HxCDF, 
1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDD, 

2,3,4,6,7,8-HxCDF 

4.1, 
4.1, 
2.1, 
2.9, 

0.75, 
2.1, 
2.6 

J Below reporting limit 

COMP-15A_0622 1,2,3,4,7,8-HxCDF, 
1,2,3,7,8-PeCDF 

3.6, 
0.66 J+ 

EMPC, 
Isotope ratio out of spec, 

Below reporting limit 

COMP-15A_0622 

1,2,3,4,7,8,9-HpCDF, 
1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDD, 

2,3,4,6,7,8-HxCDF, 
2,3,4,7,8-PeCDF, 

2,3,7,8-TCDF 

3.9, 
1.3, 
2.5, 
3.4, 
1.6, 
0.66 

J Below reporting limit 

COMP-15B_0622 1,2,3,7,8-PeCDD 2.2 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

COMP-15B_0622 

1,2,3,4,7,8,9-HpCDF, 
1,2,3,4,7,8-HxCDD, 
1,2,3,6,7,8-HxCDF, 
1,2,3,7,8,9-HxCDF, 
1,2,3,7,8-PeCDF, 

2,3,4,6,7,8-HxCDF, 
2,3,4,7,8-PeCDF 

4.4, 
4.8, 
2.8, 
1.6, 
1.2, 
3.8, 
2.2 

J Below reporting limit 

 



































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 analysis performed on one sample submitted by a  representative  of  Pace
Analytical National. The sample was analyzed for the presence or absence  of  polychlorodibenzo-p-dioxins
(PCDDs) and polychlorodibenzofurans (PCDFs) using USEPA Method 1613B. 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.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extract  ranged  from
46-85%. All of the labeled standard recoveries obtained for this project were within the target  ranges  specified  in
Method 1613B. Also, since the quantification of the native 2,3,7,8-substituted congeners was based  on  isotope
dilution, the data were automatically corrected for recovery and accurate  values  were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained. 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 trace levels of selected congeners. These  levels  were  below
the calibration range for the method. Sample levels similar to the corresponding blank levels were  flagged  "B"  on
the results table and may be, at least partially, attributed to the background.

A laboratory spike sample was also prepared using clean reference matrix that had been  fortified  with  native
standard materials. The results show that the spiked native compounds were recovered at  73-94%.  These  results
were within the target ranges 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.

DISCUSSION
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A  = 
 
B  = 
 
C  = 
 
D  = 
 
E  = 
 
H2 =
 
I  =
 
J  = 
 
L =
 
Nn =
 
P  = 
    
R  = 
 
S  = 
 
U  = 
 
V  = 
 
X  = 
 
Y  = 
 
   

Reporting Limit based on signal to noise (EDL)
 
Less than 10x higher than method blank level
 
Result obtained from confirmation analysis
 
Result obtained from analysis of diluted sample
 
Exceeds calibration range
 
Extracted outside of holding time
 
Isotope ratio out of specification
 
Estimated value
 
Suppressive interference, analyte may be biased low
 
Value obtained from additional analysis
 
PCDE Interference
    
Recovery outside target range
 
Peak saturated
 
Analyte not detected
 
Result verified by confirmation analysis
 
%D Exceeds limits
 
Calculated using average of daily RFs
 

 

Reporting Flags
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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 twenty-nine samples submitted  by  a
representative of Pace Analytical National. The samples were analyzed for the presence  or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using USEPA  Method  1613B.  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.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extracts  ranged  from
33-109%. Except for one low value, which was flagged "R" on the results table, the  labeled  standard  recoveries
obtained for this project were within the target ranges specified in Method 1613B. Also, since the  quantification  of
the native 2,3,7,8-substituted congeners was based on isotope dilution, the data were automatically  corrected  for
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 each sample batch as part of our  routine  quality
control procedures. The results show the blanks to contain trace levels of selected congeners.  These  levels  were
below the calibration range for the method. Sample levels similar to the corresponding  blank  levels  were  flagged
"B" on the results table and may be, at least partially, attributed to the background.

Laboratory and matrix spike samples were also prepared using clean reference matrix or sample  matrix  that  had
been fortified with native standard materials. The recoveries of the  spiked  native  compounds  ranged  from
91-144% with relative percent differences (RPDs) ranging from 0.3-7.3%. These results  were  within  the  target
ranges for the method. Matrix spikes were prepared with the sample batch associated with  Blank-105366  using
sample material from a separate project; results from these analyses will be  provided  upon  request.

DISCUSSION
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A  = 
 
B  = 
 
C  = 
 
D  = 
 
E  = 
 
H2 =
 
I  =
 
J  = 
 
L =
 
Nn =
 
P  = 
    
R  = 
 
S  = 
 
U  = 
 
V  = 
 
X  = 
 
Y  = 
 
   

Reporting Limit based on signal to noise (EDL)
 
Less than 10x higher than method blank level
 
Result obtained from confirmation analysis
 
Result obtained from analysis of diluted sample
 
Exceeds calibration range
 
Extracted outside of holding time
 
Isotope ratio out of specification
 
Estimated value
 
Suppressive interference, analyte may be biased low
 
Value obtained from additional analysis
 
PCDE Interference
    
Recovery outside target range
 
Peak saturated
 
Analyte not detected
 
Result verified by confirmation analysis
 
%D Exceeds limits
 
Calculated using average of daily RFs
 

 

Reporting Flags
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Pace Analytical Services, LLC
1700 Elm Street, Suite 200

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444Method 1613 Spike Sample Results
Client - Pace Analytical National 

Client Sample ID
Lab Sample ID
MS ID
MSD ID

DU-15A-1.0-1.5_0423
10649075015
10649075015-MS
10649075015-MSD

Sample Filename
MS Filename
MSD Filename

U230505A_12
F230504A_07
F230504A_08

Analyte

Quantity Unspiked Sample Contribution
to MS to MSD

Quantity Measured
MS MSD

RPD
Spiked

(ng)

Subtracted Recovery
MS MSD

(ng) (ng) (ng) (ng) (%) (%)
2,3,7,8-TCDF 0.20 ND ND 0.21 0.21 104 1073.4
2,3,7,8-TCDD 0.20 0.00914 0.00926 0.24 0.23 115 1113.6
1,2,3,7,8-PeCDF 1.00 ND ND 1.05 0.98 105 987.3
2,3,4,7,8-PeCDF 1.00 ND ND 1.04 1.03 104 1031.8
1,2,3,7,8-PeCDD 1.00 0.00276 0.00280 0.96 0.97 96 970.4
1,2,3,4,7,8-HxCDF 1.00 0.00404 0.00410 1.08 1.03 107 1034.5
1,2,3,6,7,8-HxCDF 1.00 0.00496 0.00502 1.10 1.07 110 1073.4
2,3,4,6,7,8-HxCDF 1.00 0.00304 0.00308 1.05 1.05 105 1050.3
1,2,3,7,8,9-HxCDF 1.00 0.00185 0.00188 1.01 1.04 101 1032.5
1,2,3,4,7,8-HxCDD 1.00 0.00631 0.00639 1.10 1.05 109 1054.5
1,2,3,6,7,8-HxCDD 1.00 0.0163 0.0165 1.02 1.02 100 1010.5
1,2,3,7,8,9-HxCDD 1.00 0.0101 0.0102 1.04 1.10 103 1096.2
1,2,3,4,6,7,8-HpCDF 1.00 0.0921 0.0934 1.15 1.12 115 1122.4
1,2,3,4,7,8,9-HpCDF 1.00 ND ND 0.97 1.02 97 1024.3
1,2,3,4,6,7,8-HpCDD 1.00 0.352 0.356 1.31 1.32 96 970.6
OCDF 2.00 0.201 0.204 2.32 2.34 106 1070.7
OCDD 2.00 3.99 4.04 6.62 6.93 132 1444.5

Quantity Spiked - the amount of analyte spiked into the spiked samples
Unspiked Sample Contribution - calculated based on the amount found in the sample and the extracted amounts of the spiked and unspiked samples
Quantity Measured - the total amount of analyte measured in the spiked samples
RPD - the Relative Percent Difference of the spiked sample Quantity Measured values
Subtracted Recovery - calculated after subtracting the unspiked sample contribution
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DU-01A-0.5-1.0_0423 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 

0.49 
0.15 
0.77 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-01A-0.5-1.0_0423 1,2,3,4,6,7,8-HpCDF 6.6 J+ EMPC, 
Presence of PCDEs 

DU-01A-1.0-1.5_0423 

1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

OCDF 
Total HpCDF 
Total HxCDD 
Total HxCDF 
Total PeCDF 

0.38 
0.27 
3.8 
2.8 
3 

0.95 
0.45 

J Below reporting limit 

DU-01A-1.0-1.5_0423 1,2,3,4,7,8-HxCDD 
1,2,3,7,8,9-HxCDF 

0.19 
0.23 J+ 

EMPC, 
Isotope ratio out of spec, 

Below reporting limit 

DU-01A-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 2.6 J+ 

EMPC, 
Presence of PCDEs, 

Below reporting limit 
 

DU-01B-0.5-1.0_0423 

1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8-PeCDD 

2,3,4,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 

Total TCDF 
Total PeCDD 

0.91 
2.3 

0.56 
0.93 
0.65 
0.94 
4.5 

J Below reporting limit 

DU-01B-0.5-1.0_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 

0.6 
0.83 
1.4 

0.43 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-01B-0.5-1.0_0423 1,2,3,4,6,7,8-HpCDF 17 J+ EMPC, 
Presence of PCDEs 

DU-01B-0.5-1.0_0423 1,2,3,6,7,8-HxCDF 0.80 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-01B-1.0-1.5_0423 

2,3,7,8-Tcdd 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 

Total HxCDF 
Total PeCDD 
Total PeCDF 
Total TCDD 

0.43 
0.23 
0.44 
1.7 
1.4 
0.9 

0.43 

J Below reporting limit 
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DU-01B-1.0-1.5_0423 1,2,3,7,8,9-HxCDD 0.11 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-01B-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 6.1 J+ EMPC,  
Presence of PCDEs 

DU-06A-0.5-1.0_0423 

1,2,3,4,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8-PeCDD 

2,3,4,6,7,8-HxCDF 
Total HxCDF 
Total PeCDD 

0.54 
0.8 

0.26 
0.32 
3.2 
2.7 

J Below reporting limit 

DU-06A-0.5-1.0_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDF 

0.5 
0.3 
1 

0.26 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-06A-0.5-1.0_0423 1,2,3,4,6,7,8-HpCDF 12 J+ EMPC,  
Presence of PCDEs 

DU-06A-1.0-1.5_0423 

1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 

Total TCDF 
Total HxCDD 
Total HxCDF 

0.33 
0.5 

0.33 
0.27 
3.5 
1.9 

J Below reporting limit 

DU-06A-1.0-1.5_0423 1,2,3,7,8,9-HxCDD 0.25 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-06A-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 5.8 J+ EMPC,  
Presence of PCDEs  

DU-06B-0.5-1.0_0423 

2,3,7,8-Tcdd 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 

2,3,4,6,7,8-HxCDF 
Total PeCDF 

0.5 
0.82 
1.4 
0.8 
2.9 
2.2 

0.88 
0.31 
0.73 
3.4 

J Below reporting limit 

DU-06B-0.5-1.0_0423 1,2,3,7,8,9-HxCDF 
2,3,4,7,8-PeCDF 

0.30, 
0.28 J+ 

EMPC, 
Isotope ratio out of spec, 

Below reporting limit 
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DU-06B-0.5-1.0_0423 1,2,3,4,6,7,8-HpCDF 27 J+ EMPC,  
Presence of PCDEs 

DU-06B-1.0-1.5_0423 

1,2,3,6,7,8-HxCDD 
2,3,4,6,7,8-HxCDF 

Total TCDF 
Total HxCDF 
Total PeCDD 

0.6 
0.18 
0.14 
1.5 
1.2 

J Below reporting limit 

DU-06B-1.0-1.5_0423 

1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 

0.41 
0.14 
0.23 
0.49 
0.17 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-06B-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 5.1 J+ EMPC,  
Presence of PCDEs 

DU-09A-1.0-1.5_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 

2,3,4,6,7,8-HxCDF 

4.5 
2.2 
4.3 
3.7 

0.92 
0.94 
2.3 

J Below reporting limit 

DU-09A-1.0-1.5_0423 2,3,4,7,8-PeCDF 0.84 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-09A-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 160 J+ EMPC, 
Presence of PCDEs 

DU-09A-1.0-1.5_0423 1,2,3,6,7,8-HxCDF 1.2 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-09A-1.5-2.0_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
2,3,4,6,7,8-HxCDF 

Total TCDF 
Total PeCDF 

0.81 
0.64 
0.87 
1.3 
1 

0.45 
0.4 
2.3 

J Below reporting limit 

DU-09A-1.5-2.0_0423 1,2,3,4,6,7,8-HpCDF 28 J+ EMPC, 
Presence of PCDEs 

DU-09A-1.5-2.0_0423 1,2,3,6,7,8-HxCDF 1.2 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 
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DU-09B-1.0-1.5_0423 

1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 

2,3,4,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 

2.7 
0.82 
4.9 
1.5 

J Below reporting limit 

DU-09B-1.0-1.5_0423 1,2,3,7,8,9-HxCDF 1.4 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-09B-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 240 J+ EMPC, 
Presence of PCDEs 

DU-09B-1.0-1.5_0423 1,2,3,6,7,8-HxCDF 1.8 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-09B-1.5-2.0_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDF 

Total TCDF 
Total PeCDD 
Total PeCDF 

1.2 
1.5 
3.1 

0.54 
0.71 
3.5 

0.37 

J Below reporting limit 

DU-09B-1.5-2.0_0423 

1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8-PeCDD 

2,3,4,6,7,8-HxCDF 

1.2 
0.39 
2.1 

0.64 
0.74 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-09B-1.5-2.0_0423 1,2,3,4,6,7,8-HpCDF 44 J+ EMPC, 
Presence of PCDEs 

DU-10A-1.0-1.5_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8-PeCDD 

Total TCDF 
Total PeCDD 
Total PeCDF 

1.4 
0.9 
1.2 
2.5 

0.23 
1.7 

0.43 
0.46 

4 
2.3 

J Below reporting limit 

DU-10A-1.0-1.5_0423 2,3,4,6,7,8-HxCDF 0.56 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-10A-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 26 J+ EMPC, 
Presence of PCDEs 

DU-10A-1.0-1.5_0423 Total HpCDF 
Total TCDD 

48 
4.5 J FD RPD 64% > 50% Limit, 

FD Absolute difference > 2X RL 
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DU-10A-1.5-2.0_0423 

1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
2,3,4,6,7,8-HxCDF 

Total TCDF 
Total PeCDD 

1 
0.35 
0.62 
0.3 

0.35 
0.62 

J Below reporting limit 

DU-10A-1.5-2.0_0423 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,7,8-PeCDD 

0.48 
0.31 
0.17 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-10A-1.5-2.0_0423 1,2,3,4,6,7,8-HpCDF 9.7 J+ EMPC, 
Presence of PCDEs 

DU-10B-1.0-1.5_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
2,3,4,6,7,8-HxCDF 

Total TCDF 
Total PeCDD 
Total PeCDF 

0.98 
0.78 
0.92 
1.8 
1.4 

0.75 
0.51 
1.6 
2 

J Below reporting limit 

DU-10B-1.0-1.5_0423 
2,3,7,8-Tcdd 

1,2,3,7,8-PeCDD 
2,3,4,7,8-PeCDF 

0.56 
0.25 
0.25 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-10B-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 32 J+ EMPC, 
Presence of PCDEs 

DU-10B-1.0-1.5_0423 1,2,3,6,7,8-HxCDF 0.30 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-10B-1.0-1.5_0423 1,2,3,7,8,9-HxCDF 0.39 J+ Result > 2X Method Blank, 
Result < 3X Method Blank 

DU-10B-1.5-2.0_0423 

2,3,7,8-Tcdd 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

Total PeCDD 
Total TCDD 

0.99 
0.42 
1.4 
1.1 

0.65 
0.99 

J Below reporting limit 

DU-10B-1.5-2.0_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 

2,3,4,6,7,8-HxCDF 

0.52 
0.63 
0.31 
0.35 
0.26 
0.38 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-10B-1.5-2.0_0423 1,2,3,4,6,7,8-HpCDF 19 J+ EMPC, 
Presence of PCDEs 
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DU-110A-1.0-1.5_0423 1,2,3,6,7,8-HxCDF 2.2 J+ 

EMPC, 
Presence of PCDEs, 

CRS < LCL, 
Below reporting limit 

DU-110A-1.0-1.5_0423 2,3,7,8-Tcdd 1.2 J+ 
EMPC, 

Isotope ratio out of spec, 
CRS < LCL 

DU-110A-1.0-1.5_0423 

1,2,3,4,7,8-HxCDD 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 

2,3,4,6,7,8-HxCDF 

0.65 
0.39 
0.27 
0.4 

J+ 

EMPC, 
Isotope ratio out of spec, 

CRS < LCL, 
Below reporting limit 

DU-110A-1.0-1.5_0423 

1,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8-HpCDF 

1,2,3,7,8-PeCDF 
2,3,7,8-TCDF 

OCDD 
OCDF 

Total TCDF 
Total HpCDD 
Total HxCDD 
Total HxCDF 

91 
28 

0.46 
0.39 
1100 
120 
1.6 
250 
24 
18 

J 
J 

UJ 
UJ 
J 
J 
J 
J 
J 
J 

CRS < LCL 

DU-110A-1.0-1.5_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

2,3,4,7,8-PeCDF 
Total PeCDD 
Total PeCDF 

1.9 
1.2 
2.3 
1.6 
0.4 
2.9 
2.1 

J CRS < LCL, 
Below reporting limit 

DU-110A-1.0-1.5_0423 Total HpCDF 
Total TCDD 

93 
0.6 

J, 
UJ 

FD RPD 64% > 50% Limit, 
FD Absolute difference > 2X RL, 

CRS < LCL (both analytes) 

DU-11A-1.0-1.5_0423 

1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

Total PeCDD 
Total PeCDF 

1.2 
0.85 
0.73 
0.71 

J Below reporting limit 

DU-11A-1.0-1.5_0423 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 

0.34 
0.56 
0.28 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-11A-1.0-1.5_0423 1,2,3,6,7,8-HxCDF 0.83 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-11A-1.5-2.0_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 
2,3,4,7,8-PeCDF 

Total PeCDD 

2.4 
0.86 
2.6 
1.4 
1.2 

0.48 
1.6 
2.4 

J Below reporting limit 
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DU-11A-1.5-2.0_0423 2,3,4,6,7,8-HxCDF 1.5 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-11A-1.5-2.0_0423 1,2,3,6,7,8-HxCDF 2.6 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-11B-1.0-1.5_0423 

1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 

Total HxCDD 
Total PeCDF 
Total TCDD 

1.5 
0.79 
0.42 
3.4 
1.7 

0.38 

J Below reporting limit 

DU-11B-1.0-1.5_0423 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
2,3,4,6,7,8-HxCDF 

0.7 
0.45 
0.34 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-11B-1.5-2.0_0423 

1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

OCDF 
Total HpCDF 
Total HxCDD 
Total HxCDF 
Total PeCDF 

2.8 
0.46 
0.44 
0.39 
7.4 
2.8 
2.2 
3.9 

0.51 

J Below reporting limit 

DU-11B-1.5-2.0_0423 2,3,7,8-Tcdd 0.18 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-11B-1.5-2.0_0423 1,2,3,6,7,8-HxCDF 0.37 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-15A-1.0-1.5_0423 

2,3,7,8-Tcdd 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 

Total PeCDD 
Total PeCDF 

0.92 
0.63 
0.4 
1.6 
1 

0.19 
0.3 
2.1 
1.6 

J Below reporting limit 

DU-15A-1.0-1.5_0423 1,2,3,7,8-PeCDD 0.22 J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-15A-1.0-1.5_0423 1,2,3,4,6,7,8-HpCDF 9.2 J+ EMPC, 
Presence of PCDEs 

DU-15A-1.0-1.5_0423 1,2,3,6,7,8-HxCDF 0.50 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 
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DU-15A-1.5-2.0_0423 

2,3,7,8-Tcdd 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,7,8-PeCDD 

Total TCDF 
Total HxCDF 
Total PeCDD 
Total TCDD 

0.83 
0.54 
0.34 
0.14 
0.21 
4.3 
1.5 

0.83 

J Below reporting limit 

DU-15A-1.5-2.0_0423 
1,2,3,4,7,8,9-HpCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

0.34 
0.83 
0.71 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

DU-15A-1.5-2.0_0423 1,2,3,4,6,7,8-HpCDF 6.6 J+ EMPC, 
Presence of PCDEs 

DU-15A-1.5-2.0_0423 1,2,3,6,7,8-HxCDF 0.47 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

DU-15B-1.0-1.5_0423 

1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 

Total HxCDF 
Total PeCDD 

4.3 
0.52 
0.83 
0.53 
0.27 

3 
0.6 

J Below reporting limit 

DU-15B-1.0-1.5_0423 1,2,3,4,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 

0.14 
0.54 J+ 

EMPC, 
Isotope ratio out of spec, 

Below reporting limit 

DU-15B-1.5-2.0_0423 

2,3,7,8-Tcdd 
1,2,3,4,6,7,8-HpCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

OCDF 
Total HxCDD 
Total HxCDF 
Total PeCDF 
Total TCDD 

0.31 
2 

0.39 
0.2 
8.6 
3.9 
1 

0.3 
0.31 

J Below reporting limit 

DU-15B-1.5-2.0_0423 1,2,3,6,7,8-HxCDF 0.36 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

SU-07A-0.5-1.0_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 

1,2,3,7,8-PeCDF 
2,3,4,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 

2,3,7,8-TCDF 

2 
2.9 
3.6 

0.76 
2.2 
1.5 

0.94 

J Below reporting limit 

SU-07A-0.5-1.0_0423 1,2,3,6,7,8-HxCDD 5.2 J+ EMPC, 
Isotope ratio out of spec 
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SU-07A-0.5-1.0_0423 

2,3,7,8-Tcdd 
1,2,3,4,7,8-HxCDD 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 

0.99 
2.1 

0.75 
1.2 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

SU-07A-0.5-1.0_0423 1,2,3,6,7,8-HxCDF 2.9 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

SU-07A-1.0-1.5_0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
2,3,4,7,8-PeCDF 

Total PeCDF 

0.6 
0.45 
1.1 

0.63 
0.58 
0.34 
0.28 
0.91 

J Below reporting limit 

SU-07A-1.0-1.5_0423 
2,3,7,8-Tcdd 

1,2,3,4,7,8-HxCDD 
2,3,4,6,7,8-HxCDF 

0.3 
0.43 
0.36 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

SU-07B-0.5-1.0-0423 

1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8-PeCDD 

2,3,4,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 

1.6 
1.8 
4.6 
3.3 
0.8 
1.8 

0.81 

J Below reporting limit 

SU-07B-0.5-1.0-0423 1,2,3,4,7,8-HxCDD 
1,2,3,7,8,9-HxCDF 

1.6, 
0.65 J+ 

EMPC, 
Isotope ratio out of spec, 

Below reporting limit 

SU-07B-0.5-1.0-0423 1,2,3,6,7,8-HxCDF 3.0 J+ 
EMPC, 

Presence of PCDEs, 
Below reporting limit 

SU-07B-1.0-1.5-0423 

1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

2,3,4,7,8-PeCDF 
Total TCDF 

Total HxCDF 
Total PeCDF 
Total TCDD 

1.2 
0.85 
0.26 
0.81 

3 
1.2 

0.77 

J Below reporting limit 

SU-07B-1.0-1.5-0423 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 

0.49 
0.29 
0.65 

J+ 
EMPC, 

Isotope ratio out of spec, 
Below reporting limit 

 







































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 five of thirty-six samples submitted  by  a
representative of Pace Analytical National. The samples were analyzed for the presence  or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using USEPA  Method  1613B.  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. Per  request,  the
analyses of the remaining samples were  canceled.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extracts  ranged  from
50-104%. All of the labeled standard recoveries obtained for this project were within the target  ranges  specified  in
Method 1613B. Also, since the quantification of the native 2,3,7,8-substituted congeners was based  on  isotope
dilution, the data were automatically corrected for recovery and accurate  values  were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained. Concentrations below  the  calibration  range
were flagged "J" and should be regarded as  estimates.

A laboratory method blank was prepared and analyzed with each sample batch as part of our  routine  quality
control procedures. The results show two of the three blanks to contain trace levels of  selected  congeners.  These
levels were below the calibration range for the method. Sample levels similar to  the  corresponding  blank  levels
were flagged "B" on the results tables and may be, at least partially, attributed to the  background.

Laboratory spike samples were also prepared using clean reference matrix that had  been  fortified  with  native
standard materials. The recoveries of the spiked native compounds ranged  from  80-117%  with  relative  percent
differences (RPDs) ranging from 0.0-6.0%. These results were within the target ranges  for  the  method.  Matrix
spikes were prepared with the solid sample extraction batches using canceled sample materials  or  sample
materials from separate projects; results from these analyses will be provided upon request. Matrix  spikes  were
not prepared with the water sample extraction  batch.

DISCUSSION
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Appendix A

Sample Management
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A  = 
 
B  = 
 
C  = 
 
D  = 
 
E  = 
 
H2 =
 
I  =
 
J  = 
 
L =
 
Nn =
 
P  = 
    
R  = 
 
S  = 
 
U  = 
 
V  = 
 
X  = 
 
Y  = 
 
   

Reporting Limit based on signal to noise (EDL)
 
Less than 10x higher than method blank level
 
Result obtained from confirmation analysis
 
Result obtained from analysis of diluted sample
 
Exceeds calibration range
 
Extracted outside of holding time
 
Isotope ratio out of specification
 
Estimated value
 
Suppressive interference, analyte may be biased low
 
Value obtained from additional analysis
 
PCDE Interference
    
Recovery outside target range
 
Peak saturated
 
Analyte not detected
 
Result verified by confirmation analysis
 
%D Exceeds limits
 
Calculated using average of daily RFs
 

 

Reporting Flags
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Appendix B

Sample Analysis Summary
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