
 

 

 
 

Site Investigation Work Plan 

Wauleco Wood Waste Burning  
BRRTS #02-37-000006 

Wausau, Wisconsin 

March 15, 2019 
Revision 0 



 

  

TRC Environmental Corporation | Wauleco, Inc. 
Site Investigation Work Plan 

© 2019 TRC 
All Rights Reserved 

Final 
\\NTAPB-MADISON\MSN-VOL6\-\WPMSN\PJT2\189597\0008\000003\000001\R1895970008PH3T1-001.DOCX 

 
 

Site Investigation Work Plan 

Wauleco Wood Waste Burning  
BRRTS #02-37-000006 
Wausau, Wisconsin 

March 15, 2019 
Revision 0 

Prepared For 
Wauleco, Inc.  

 
Prepared By 

TRC Environmental Corporation 
708 Heartland Trail, Suite 3000 

Madison, WI 53717 
 

 



 

TRC Environmental Corporation | Wauleco, Inc. 
Site Investigation Work Plan i Revision 0 
\\NTAPB-MADISON\MSN-VOL6\-\WPMSN\PJT2\189597\0008\000003\000001\R1895970008PH3T1-001.DOCX   3/15/19 Final   March 15, 2019 

 
Table of Contents 

1. Professional Certification ............................................................................................................... 1 

2. Project Management Plan ............................................................................................................... 2 

3. Introduction ...................................................................................................................................... 3 

3.1 Site History and Background .............................................................................................. 3 
3.2 Purpose and Approach ......................................................................................................... 4 
3.3 Previous Investigations and Reports .................................................................................. 5 

3.3.1 Previous Investigations ........................................................................................... 5 
3.3.2 Department of Health Services Documents ......................................................... 5 

4. Site Description ................................................................................................................................ 7 

4.1 Site Location and Features ................................................................................................... 7 
4.2 Geology and Hydrogeology ................................................................................................ 7 

5. Sampling and Analysis Strategy ................................................................................................... 8 

5.1 Scope of Work ........................................................................................................................ 8 
5.2 Aerial Deposition Modeling Methodology ....................................................................... 8 
5.3 Background Conditions Assessment ................................................................................ 10 
5.4 Coordination With City of Wausau Proposed Sampling in Riverside Park ............... 10 
5.5 Background Sampling ........................................................................................................ 11 
5.6 Data Gaps Identification and Sampling ........................................................................... 11 
5.7 Site Investigation Report .................................................................................................... 11 

6. Surface Soil Sampling Procedures ............................................................................................... 12 

6.1 Surface Soil Sampling Methods ........................................................................................ 12 
6.1.1 Sample Identification ............................................................................................. 12 
6.1.2 Sample Shipment and Laboratory Analysis ....................................................... 12 
6.1.3 Sample Locations ................................................................................................... 13 
6.1.4 Sample Location Abandonment........................................................................... 13 

6.2 Surface Soil Sample Quality Assurance/Quality Control (QA/QC) Samples ............. 13 
6.3 Decontamination of Equipment ........................................................................................ 13 

6.3.1 Single-Use Sampling Equipment ......................................................................... 14 
6.3.2 Non-dedicated Sampling Equipment.................................................................. 14 

6.4 Investigation Derived Waste (IDW) ................................................................................. 15 



 

TRC Environmental Corporation | Wauleco, Inc. 
Site Investigation Work Plan ii Revision 0 
\\NTAPB-MADISON\MSN-VOL6\-\WPMSN\PJT2\189597\0008\000003\000001\R1895970008PH3T1-001.DOCX   3/15/19 Final   March 15, 2019 

7. Schedule .......................................................................................................................................... 16 

8. Technical Review Fee and Responses Requested From WDNR ............................................. 17 

 
List of Tables 
Table 1 Analytical Results of Soil Samples Collected from the Neighborhood East of 

Wauleco 
 
List of Figures 
Figure 1 Site Location Map 
Figure 2 1974 Site Layout 
Figure 3 1974 Surrounding Area Site Layout 
Figure 4 Summary of Previous Sample Locations 
 
List of Appendices 
Appendix A CWE July 8, 2009 Memorandum 
Appendix B AECOM September 21, 2017 Memorandum 
Appendix C SCC February 6, 2018 Letter 
Appendix D Department of Health Services August 20, 2018 Letter 
Appendix E Department of Health Services February 7, 2019 Letter 
Appendix F Wind Rose Data 
Appendix G Laboratory Dioxin/Furan Method Detection Limits 
 





 

TRC Environmental Corporation | Wauleco, Inc. 
Site Investigation Work Plan 2 Revision 0 
\\NTAPB-MADISON\MSN-VOL6\-\WPMSN\PJT2\189597\0008\000003\000001\R1895970008PH3T1-001.DOCX   3/15/19 Final   March 15, 2019 

Section 2 
Project Management Plan 

Consistent with NR 716.09(2)(a), (b), and (c) Wis. Adm. Code, the following information is 
provided: 

1. Site Address and Location: 

Wauleco, Inc.  
125 Rosecrans Street 
Wausau, WI 54402 
Marathon County 
N½ of SE¼ of Section 35, Township 29 North, Range 7 East  

2. Responsible Party: 

Wauleco, Inc.  
1800 North Point Drive 
Stevens Point, WI 54481 

Contact: Mr. Evan Schreiner 
(715) 346-8530 

3. Name of the consultant involved with the project: 

TRC Environmental Corporation 
708 Heartland Trail, Suite 3000  
Madison, WI 53717 

Attention: Mr. Bruce Iverson 
Senior Project Manager 
(608) 826-3644 
e-mail:  biverson@trcsolutions.com  

4. Site Location Map:  See Figure 1 

 

 

mailto:biverson@trcsolutions.com
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Section 3 
Introduction 

Consistent with NR 716.09(2)(d) Wis. Adm. Code, the following applicable information per NR 
716.07 (Site Investigation Scoping) Wis. Adm. Code is provided: 

3.1 Site History and Background  
The Wauleco, Inc. (Wauleco) facility is located at 125 Rosecrans Street, Wausau, Wisconsin 
(Figure 1).  The property is located in an area of mixed industrial and residential land use.  The 
property is the location of a former window and patio door manufacturer from the early 1900s 
to the early 1990s.  Manufacturing operations ceased in March 1991 and nearly all site buildings 
were demolished by 1993. 

Figure 2 presents an aerial photograph of the operation from 1974 to illustrate the configuration 
of site features at that point in time.  Figure 3 presents the same aerial photograph, but showing 
additional surrounding site features.   

As was common in the wood window manufacturing industry, surface coating on the exterior 
portions of wood windows manufactured at the site was performed using a wood preservative 
trade named Woodtox Preprime, manufactured by Kopper Chemical and Coating Company.  
Woodtox Preprime, commonly referred to as Penta, was a 5% solution of pentachlorophenol 
(PCP) dissolved in 85% mineral spirits, and 10% inerts.  Penta was used at the site from 
approximately 1944 until 1986. 

As was also common in the wood window manufacturing industry, the facility incinerated 
wood waste for a period of time to fuel an on-site boiler that provided heat for the facility.  This 
boiler was retired from service in 1987.     

As discussed in the Wisconsin Department of Natural Resources (WDNR) letter dated 
January 15, 2019, to date, site investigation and remediation have focused on soil and 
groundwater.  This work plan presents an investigation approach to address questions raised 
by WDNR concerning the historical combustion of wood waste at the facility.   

Additional information regarding the history of facility operations and the wood waste 
management activities is included in Wauleco’s March 15, 2019 response to the WDNR’s letter.   
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3.2 Purpose and Approach   
The purpose of this Site Investigation Work Plan (SI Work Plan) is to respond to the request in 
the WDNR letter “to address aerial deposition of contaminants associated with the combustion 
of wood waste generated at the facility.”  We understand that the Department’s concern 
associated with historical combustion of wood waste is that dioxins and furans may have been 
formed, emitted from the air discharge, and aerially deposited to the soil downwind of the 
boiler air emission stack.  Therefore, the constituents of potential concern (COPCs) for this site 
investigation are dioxins and furans. 

This SI Work Plan is intended to present the proposed sampling and analysis strategy, sampling 
methods, and other details for the implementation of the proposed Scope of Work to respond to 
the request.   

To develop a logical approach to address this request, the procedures described in this SI Work 
Plan are based on the following: 

 Previous soil investigations have been performed in the area on four occasions by others 
(see Section 3.3.1) that included analysis for dioxins/furans.  The results of these four 
previous investigations are compiled and summarized in Table 1 and Figure 4. 

 Information concerning the boiler(s) and associated stack are being compiled by Wauleco 
as part of its response to the WDNR letter and will be reviewed by TRC.  This information 
will be used to identify input parameters that will be used to model potential air emission 
migration from the stack to assess potential aerial deposition (see Section 5.2).  Concurrence 
from the WDNR will be requested on the proposed air model and input parameters to use. 

 Background conditions will be evaluated (see Section 5.3) to assist in assessing background 
soil quality, as defined by NR 700.03(2).  Background sample results will be used to assess 
potential dioxin/furan concentrations from regional background and other localized 
potential sources of dioxins/furans in soil in the vicinity of Wauleco.  Proposed background 
soil sampling locations will be provided to the WDNR  prior to sampling. 

 Wauleco understands that the City of Wausau is requesting proposals from consultants to 
perform additional surface soil sampling in Riverside Park.  Wauleco plans to coordinate 
with the City (see Section 5.4).  The results from this investigation will be compiled with the 
results from the previous four investigations to develop a comprehensive drawing and 
table summarizing sample locations and results.   

 Once concurrence from WDNR is obtained on the air dispersion model and model input 
parameters, aerial deposition modeling will be performed.  The output of the model 
predicts where aerial deposition is expected to occur.  The results of the modeling will be 
compared to the comprehensive drawing showing historic sample locations and 
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background soil sample locations will be identified, shared with WDNR and then sampling 
completed (See Section 5.5).   

 Following receipt of the background soil sample results, an assessment will be performed 
to identify if data gaps are present that need to be addressed.  As part of this assessment, 
soil sampling locations will be selected (see Section 5.6).  

 If data gaps are identified, Wauleco will propose additional surface soil sampling (see 
Section 5.6) to address data gaps in an amendment to this SI Work Plan to be submitted to 
the WDNR following completion of the foregoing steps. 

Because the approach described above requires sequential activities, the proposed locations of 
additional soil samples, if any, cannot be identified in this SI Work Plan.  Addenda to this SI 
Work Plan (e.g., technical memoranda) will be provided to the WDNR as the sequential 
activities are completed.  

3.3 Previous Investigations and Reports  

3.3.1 Previous Investigations  
Four soil investigations have been conducted by others, summarized in three reports, 
including the following: 

— During June of 2006, CWE, Inc. (CWE) collected three soil samples, and during 
December of 2008, CWE collected nine soil samples, as summarized in the CWE 
Memorandum dated July 8, 2009 (see Appendix A). 

— During August of 2017, AECOM collected 12 soil samples at six locations along 
Thomas Street, as summarized in the AECOM Memorandum dated September 21, 
2017 (see Appendix B). 

— During January 2018, Sand Creek Consultants (SCC) collected four soil sample 
along Thomas Street, as summarized in the SCC letter dated February 6, 2018 (see 
Appendix C). 

The results of these 28 soil samples, collected at 22 sample locations, are summarized in 
Table 1, and depicted on Figure 4. 

3.3.2 Department of Health Services Documents  
The Wisconsin Department of Health Services (DHS) issued two letters to the City of 
Wausau based on DHS’ review of the results: 

— Letter dated August 20, 2018 (see Appendix D). 

— Letter dated February 7, 2019 (see Appendix E). 
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— The risk assessment DHS performed assumed that visitors to Riverside Park would 
be near the culvert outfall-- located on a steep bank and significantly overgrown 
with brush vegetation --three times a week for 35 of the 52 weeks a year.  The 
assessment also assumed exposure to the “worst case” highest sample result for the 
residential exposure scenario.   

— The August 20, 2018 DHS letter states that “The culvert is located on a small 
embankment that is a former railroad at the border between the Wauleco fence line 
and Riverside Park”.  However, as shown on Figure 4, the culvert inlet and outlet 
samples do not border the Wauleco plant property.  Rather, they are located well 
east of the Wauleco former plant property.  In addition, runoff to the culvert runs 
beneath a former railroad track bed and drains an area where creosoted railroad ties 
have been stored. 

— DHS concludes: “Based on the analysis of available data, DHS concludes that 
exposure to dioxin in surface soil at Riverside Park and at the Thomas Street area 
are unlikely to be harmful to people.”  DHS also recommends further investigation 
of dioxin in soils in the area to better understand the situation.  The work planned 
by Wauleco as a part of this effort, as well as the City of Wausau’s expressed intent 
to perform further sampling or assessment at Riverside Park, can assist in closing 
any data gaps that may exist.   
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Section 4 
Site Description 

Consistent with NR 716.09((2)(e) Wis. Adm. Code, this section provides information on the site 
setting.  

4.1 Site Location and Features 
According to the U.S. Geological Survey 7.5-Minute Quadrangle (USGS, see Figure 1), Wauleco 
is located in the N½ of SE¼ of Section 35, Township 29 North, Range 7 East, at an approximate 
elevation of 820 feet above mean sea level (amsl).  The Site is located within the limits of the 
City of Wausau, in a mixed industrial, commercial, and residential area, and approximately 
500 feet to 1,000 feet west of the Wisconsin River.   

Marathon County has a temperate climate with cold winters and warm summers.  Total annual 
precipitation is approximately 32 inches. 

4.2 Geology and Hydrogeology 
The Wauleco site is located within the Wisconsin River bedrock valley and south of the 
southern extent of glacial advance.  In general, the geology consists of a valley in the 
PreCambrian bedrock created by pre-glacial erosion with subsequent deposition in the valley of 
glacial aged outwash and lake deposits.  The depth to the top of bedrock at the Wauleco site 
ranges from 58 feet on the west side of the site at well W-1B to greater than 60 feet near the 
Wisconsin River at well W-10B.  The bedrock valley fill consists of sand, and sand and gravel 
glacial outwash from the surface to the top of bedrock on the western portion of the Site (i.e., at 
58 feet at well W-1B).  A continuous silty clay to clayey silt deposit is present on top of bedrock, 
below the sand and gravel outwash, extending from the center of the site, near well PW-12, to 
the east, past well W-10B and under the Wisconsin River.   

The groundwater in the vicinity of Wauleco occurs within the sand and gravel outwash within 
the Wisconsin River bedrock valley.  Depth to groundwater ranges from approximately 33 feet 
(at well W-8) upgradient, west of Wauleco, to approximately 19 feet (at well W-10A) near the 
Wisconsin River shoreline. 
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Section 5 
Sampling and Analysis Strategy 

Consistent with NR 716.09(2)(f) and (g) Wis. Adm. Code, this section provides information on 
the proposed sampling and analysis strategy, and procedures to be used to address potential 
aerial deposition of COPCs associated with combustion of wood waste at the facility.   

5.1 Scope of Work 
To achieve the purpose discussed in Section 3.2, the proposed Scope of Work includes the 
following tasks: 

 Aerial Deposition Modeling Methodology (Section 5.2) 

 Background Conditions Assessment (Section 5.3) 

 Coordination with City of Wausau Proposed Sampling in Riverside Park (Section 5.4) 

 Background Sampling (Section 5.5) 

 Data Gaps Identification and Sampling (Section 5.6) 

 Surface Soil Sampling Procedures (Section 6) 

5.2 Aerial Deposition Modeling Methodology 
Based on a review of historical documents concerning the operation of a former wood-fired 
boiler at the site, a state of the science air dispersion model (i.e., AERMOD, version 18081) will 
be used to predict where wood ash may have been deposited in the area surrounding the 
Wauleco facility.  The purpose is to identify, based on climatological wind data and a computer 
model, where the ash would have been most frequently deposited.  Logically this would also be 
the locations where soil concentrations of substances present in the ash would be the highest.  

To accomplish this goal, TRC will review historical records and documents produced by 
Wauleco in response to the Department’s letter to identify important model input parameters.  
These factors include the following:   

 The size of the wood fired boiler(s) (i.e., how many mmbtu/yr).  

 The typical quantity of wood burned in the boiler per year. 

 Consideration of any particulate matter (PM) control devices (e.g. cyclones). 

 Consideration of USEPA AP-42 emission factors for particulate matter emissions from 
wood fired boilers. 
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 Consideration of stack parameters for a boiler of the size used at Wauleco.  Critical stack 
parameters include stack height, stack diameter, airflow volume (actual cubic feet per 
minute (acfm) of exhaust air) and exhaust air temperature.  Based upon a review of 
historical data and engineering judgment, the following parameters will be identified: 

— Height 

— Diameter 

— Exhaust Temperature 

— Exhaust airflow volume 

 Consideration of the approximate dimensions of the building structures present during the 
period of operations.  This would include length, width and height.   

 Consideration of the approximate location of the stack for the boiler in UTM83 coordinates.  
Based on a review of historical photos in conjunction with current aerial photos containing 
structures still present, the UTM coordinates on NAD83 datum will be estimated. 

 Construction of a three dimensional computer model of the facility and the surrounding 
areas taking into account stack parameters, locations, buildings and terrain elevations. 

 Two 5-yr sets of hourly wind data (each having 43,824 hours of possible observations) were 
processed.  These datasets were taken at the Wausau airport.  This airport is located 
approximately 1.5 miles south east of the site.  Given similar proximity to Rib Mountain, it 
is assumed this data set is representative of historical winds at the site.  Wind roses of the 
two contiguous 5-year meteorological periods (1998 to 2002, and 2011 to 2015) show a 
consistent wind frequency distribution (see Figures 1 and 2 in Appendix F).  Because the 
meteorological data contained in the 2011-2015 data set contains the most comprehensive 
parameters for use in the latest version of the air quality model, this data set will be used 
for the AERMOD model estimates of deposition of wood ash.  It is noted in the air quality 
modeling evaluation field, one contiguous 5-year set of hourly meteorological data is 
assumed to produce similar long term predicted impacts to any other contiguous set from 
the same location.  Therefore, in this case, deposition patterns predicted from the use of the 
2011-2015 dataset should represent long term deposition patterns in the area. 

 Some features of the AERMOD air dispersion model include the following factors: 

1. This is the air quality model developed by the USEPA and is used all across the 
country for predicting where emissions plumes travel, and how concentrated they 
are, with embedded pollutants when they come back to the surface. 

2. The model has a deposition mode in which based on particle sizing and particle 
density, it will predict where wood ash may be deposited over time.  If the model 
is executed for a long period of time (typical a contiguous 5 year period with 
hourly wind observations), the model will show patterns of deposition over that 
time period.  The USEPA AP-42 emission factor document presents an estimated 
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particle size distribution for ash from a wood fired boiler.  This document will be 
referenced to identify particle sizing data, and a density of wood fly ash to use as 
input parameters.   

 The patterns of predicted deposition will be an indicator of where maximum historical 
deposition of ash from wood burning may have occurred.  

After historical records are reviewed, these factors will be evaluated, and the proposed input 
parameters, along with a reference for the parameters, will be identified.  This information will 
be provided to the WDNR for concurrence prior to developing and running the air dispersion 
model.   

5.3 Background Conditions Assessment 
Wausau has a long history of manufacturing and industrial operations, in particular in the 
general vicinity of the Wauleco site.  There are numerous potential additional sources in the 
area that may have released dioxins, including, but not limited to, other waste incinerators, 
coal-fired boilers, manufactured gas plants, foundries, paper manufacturers and even 
residential firewood consumption and backyard burning of yard wastes, household solid waste, 
and other materials.   Potential background industrial sources will be inventoried as part of this 
assessment.   

Background samples will be collected to assess COPCs (e.g., dioxins) for the potential presence 
of COPCs from potential area air emission sources.  This will assist in the determination if 
COPCs found in the areas identified by the air modeling as being potentially impacted by air 
emissions from the Wauleco facility could be attributable to other sources.  Background samples 
will be selected after completion of the aerial deposition modeling.  Based on the model results, 
sample locations will be selected to identify background due to: 

 Typical urban sources (e.g., solid waste burn barrels, power plants, automotive emissions, 
etc.). 

 Potential industrial sources in the vicinity of Wauleco.   

Prior to collecting background and potential local industrial source soil samples, proposed 
sample locations will be identified and shared with WDNR (Section 5.5).   

5.4 Coordination With City of Wausau Proposed Sampling in Riverside Park  
Wauleco understands the City of Wausau is requesting proposals from consultants to perform 
additional surface soil sampling in Riverside Park.  Wauleco plans to coordinate with the City, 
and the results from this investigation will be compiled with the results from the previous four 
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investigations, to develop a comprehensive drawing and table summarizing sample locations 
and results. 

5.5 Background Sampling 
Proposed background sample locations will be identified, based on the model results 
(Section 5.2), background conditions assessment (Section 5.3), and existing sample results 
(Section 3.3 and 5.4).  A technical memorandum setting forth the proposed background 
sampling locations will be provided to WDNR prior to field sampling activities.   

After providing the technical memorandum to the WDNR concerning the proposed 
background sampling locations, activities to secure access permission for off-site sample 
locations will begin.  Efforts will be made to locate sampling in public rights of way.  After off-
site access permission/agreements are obtained, background soil sample collection will begin 
within two weeks.  Samples will be collected and analyzed as described in this SI Work Plan.     

5.6 Data Gaps Identification and Sampling 
A proposed data gap sampling technical memorandum will be prepared proposing soil sample 
locations, if any, to close data gaps in the distribution of COPCs in the vicinity of Wauleco.  This 
technical memorandum will include information from the air dispersion modeling (Section 5.2), 
the background conditions assessment (Section 5.3), sampling conducted in Riverside Park 
(Section 5.4), the soil investigations previously conducted (Section 3.3), and the background 
sample results (Section 5.5).  These data will be interpreted and used to identify if there are data 
gaps that need to be addressed.   

Soil sample locations to fill these data gaps, if any, will be identified on a map showing the 
locations with the existing and completed background soil sample results.   

This technical memorandum will be provided to the WDNR, and concurrence will be requested 
for the proposed soil sample locations.  Upon concurrence from the WDNR of the proposed 
data gap soil sampling locations, permission to access off-site properties will begin.  Efforts will 
be made to locate sampling in public rights of way.  Within 2 weeks of obtaining 
permission/access agreements, the data gap soil sampling will begin following procedures 
described in this work plan. 

5.7 Site Investigation Report 
A Site Investigation Report summarizing the activities discussed in this SI Work Plan will be 
provided to the WDNR within 60 days of completing all site investigation activities.  
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Section 6 
Surface Soil Sampling Procedures 

This section describes the specific sampling equipment and methodology for the collection of 
soil samples for chemical analysis from the soil sample locations to be determined, as described 
above. 

6.1 Surface Soil Sampling Methods  
Hand tools will be used to collect a soil sample from 0 to 6 inches, excluding the vegetative 
layer at the surface.  Hand tools will be selected based on field conditions and may include, but 
are not limited to: shovel, trowel, tubular soil sampler, or hand auger.  If a tubular soil sampler 
is used, it will be equipped with a disposable plastic sampling liner.  Each soil sample will be 
described in a field log in accordance with the Unified Soil Classification System (USCS).   

The material from each sample interval will be placed into a separate, pre-cleaned, stainless-
steel or aluminum mixing container for processing.  Once the sample material is in the mixing 
container, the sample will be thoroughly homogenized using a metal spoon, spatula, or other 
equivalent implement.  The homogenized material will be placed in appropriately labeled 
laboratory sample containers (4 oz. amber glass jars) and placed on ice for transport to the 
analytical laboratory.  

Excess soil material will be used to backfill the soil sample hole.  The soil sample probe and any 
other non-dedicated, non-disposable sampling equipment will be decontaminated in 
accordance with Section 5.8 prior to collecting the next sample. 

6.1.1 Sample Identification 
Each sample of soil collected from the soil borings will be assigned a unique alpha-
numeric sample descriptor identifying the sample location.  The sample ID and depth of 
collection will be recorded in the field notes. 

6.1.2 Sample Shipment and Laboratory Analysis 
Samples will be placed on ice immediately after collection for transport to Pace 
Analytical Laboratory (a Wisconsin certified laboratory).  The samples will be analyzed 
by EPA Method 1613B, reporting the 17 dioxin and furan congeners that are 2,3,7,8-
substituted and the associated homolog groups.  Laboratory method detection limits are 
included in Appendix G.  The laboratory will be asked to run the sample undiluted to 
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avoid elevated detection limits.  If dilution is necessary, the laboratory shall run the 
sample a second time at a dilution or to correct QA/QC problems.  The samples will be 
shipped overnight to the laboratory under proper chain of custody. 

6.1.3 Sample Locations 
The final locations of the soil samples will be documented using differential global 
positioning system (GPS) techniques.  A Trimble Geoexplorer handheld GPS unit, with 
H‐Star technology enabled (or equivalent), will be used to collect these locations.  Where 
field conditions permit, carrier-phase signal data will be used for GPS data collection.  
When collecting GPS location data, field staff will continuously log a sample position 
until the predicted post-processed accuracy is better than 1 foot, or 30 position readings 
have been collected.  All data collected with the Trimble GPS unit will be post‐processed 
through the software program Trimble Pathfinder Office using nearby reference station 
Global Navigation Satellite System (GNSS) reference data, as available.  GPS and survey 
data will be projected into the State Plane Wisconsin Central coordinate system (NAD83, 
US Feet). 

6.1.4 Sample Location Abandonment 
Holes resulting from sample collection will be backfilled with excess soil from sampling 
at that location.  Abandonment in accordance with NR 141 Wis. Adm. Code is not 
required due to the shallow depths of sample collection (<10 feet below ground surface).  

6.2 Surface Soil Sample Quality Assurance/Quality Control (QA/QC) Samples 
The condition of each cooler will be evaluated upon receipt at the laboratory.  Samples received 
on ice are considered preserved at the correct temperature (4°C, ± 2°).  Temperature blanks will 
be measured to assess whether the sample temperature was maintained during sample 
transport.  Temperature blanks consist of a sample container, generally polyethylene, filled with 
tap water.  One temperature blank will be transported with each cooler containing sample 
containers.  

As specified in NR 716.13(6)(b) Wis. Adm. Code, one temperature blank will be included for 
every shipping container.  Additional QA/QC samples for soil samples are not specified in 
NR 716.13(6), Wis. Adm. Code.   

6.3 Decontamination of Equipment 
Equipment decontamination will include the following: 
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6.3.1 Single-Use Sampling Equipment 
The materials used will be new and clean and will be placed in plastic for transport to 
the site.  Once used, single-use equipment will be placed in plastic bags and managed as 
IDW material.  Single-use equipment may include, but is not limited to, the following: 

— Disposable aluminum trays or pans 

— PVC, polycarbonate, acrylic (or similar material) core barrel liners 

6.3.2 Non-dedicated Sampling Equipment  
Non-dedicated equipment used for sample collection or sample processing will be new 
or cleaned before its initial use in the field and cleaned again before use at each 
subsequent sampling site (and between sample intervals).  Equipment subject to this 
decontamination procedure includes, but is not limited to, the following: 

— Shovel, trowel, tubular soil sampler, hand auger, or equivalent 

— Metal scoops, spatulas, and mixing bowls (if re-used) 

Non-dedicated sampling equipment associated with soil sampling can be put into one of 
two categories:  

— Non-sample contacting equipment, i.e., equipment associated with the sampling 
effort that does not directly contact the sample, or  

— Sample contacting equipment, i.e., equipment that comes in direct contact with the 
sample or portion of sample that will undergo chemical analyses or physical testing.  

Both of the above types of equipment are used during soil sampling.  Non-sample 
contacting equipment generally consists of the outer metal part of the tubular soil 
sampler.  Sample contacting equipment includes shovel, trowel, hand auger, 
homogenization vessels (if not single-use) and scoops/spatulas. 

The general procedure for decontaminating non-sample contacting equipment is as 
follows:  

— Hand wash with a brush using a potable water/non-phosphate detergent solution, 
then,  

— Rinse equipment with potable water.  

The general procedure for decontaminating sample-contacting equipment is as follows:  

— Scrape off as much loose material as possible 

— Disassemble the equipment, as appropriate. 
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— Wash with detergent/potable water solution, using a brush made of inert material to 
remove any particles or surface film.  

— Rinse thoroughly with potable water.  

— Rinse with deionized or distilled water from an off-site source.  

— Allow equipment to air dry prior to next use.  

— Wrap equipment for transport with inert material (aluminum foil or plastic wrap) to 
prevent direct contact with potentially contaminated material.  

Sample containers such as jars and vials are to be pre-sterilized by the manufacturer or 
supplier.  Any equipment whose cleanliness is not confirmed should be decontaminated 
using the above process prior to use.  

Decontamination will be performed in 5-gallon buckets and managed as IDW pending 
soil sample analytical results (Section 5.9).  Decontamination water will be changed out 
for new, clean solutions at a minimum of once per sampling day. 

6.4 Investigation Derived Waste (IDW) 
IDW streams generated during this investigation are expected to include decontamination 
fluids and general refuse (e.g., used personal protective equipment, single-use sampling 
equipment, and trash).  Decontamination fluids will be containerized in sealed 5-gallon buckets.  
The buckets will be sealed, labeled with the date and contents, and staged at the Wauleco 
project site pending soil sample analytical results.  General refuse will be collected in sealed 
trash bags and placed in a waste dumpster for disposal as a solid waste. 
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Section 7 
Schedule 

Consistent with NR 716.09(2)(h) Wis. Adm. Code, based on the approach described in this SI 
Work Plan, the targeted schedule is as follows: 

 Air dispersion model input parameters will be provided to the WDNR by April 5, 2019.   

 Within 30 days of receipt of concurrence from the WDNR on the air dispersion model input 
parameters, the air dispersion model will be developed/run.  Concurrently, the background 
conditions assessment will be performed.  The interpretation of modeling results, 
background conditions assessment and identification of proposed background soil sample 
locations will be provided to the WDNR.   

 After off-site access permission/agreements are obtained, the background soil sample 
collection will begin within two weeks. 

 Within 60 days of receipt of the background sample analytical results, a proposed data gap 
sampling technical memorandum will be prepared proposing additional soil sample 
locations, if any.   

 Upon concurrence from the WDNR of the proposed data gap soil sampling locations, 
permission to access off-site properties will begin. 

 After off-site access permission/agreements are obtained, the data gap soil sample 
collection will begin within two weeks. 

 Soil sample results will be provided to WDNR within 10 business days as required by 
NR 716.14(2), Wis. Adm. Code.  

 A Site Investigation Report summarizing the activities discussed in this SI Work Plan will 
be provided to the WDNR within 60 days of completing all site investigation activities.   
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Section 8 
Technical Review Fee and 

Responses Requested From WDNR 
Wauleco is submitting a technical review fee for this SI Work Plan.  Per NR 749 Wis. Adm. 
Code, Wauleco requests a Technical Assistance letter from the WDNR with a response on 
whether the WDNR has any comments to this SI Work Plan. 

 

 



122E Culv. In. Culv. Out. 1003 Emt 130 Riv 141 Riv 120 Riv 117 Riv 1 117 Riv 2 Fern Oak Weston B-1 B-1 B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5 B-6 B-6 B-101 B-102 B-103 B-104

0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 0.33-0.5(6) 1-4 4-6 1-4 6-8 1-2 10-12 1-2 10-12 1-4 10-12 1-4 8-10 0.67(7) 0.67(7) 0.67(7) 0.67(7)

2,3,7,8-TCDD ng/kg 4.82 21.8 <0.99 2.1 <2.0 <1 <1.8 <1 <1 <1 <1 <1 <1 <1 <0.63 <0.15 <2.6 D <0.10 <0.064 <0.10 <0.094 <0.094 <0.079 <0.079 <0.11 <0.071 < 0.28 <0.41 <0.23 <0.23
1,2,3,7,8-PeCDD ng/kg 4.93 22.3 <4.9 15 11 <5 <5 <5 <5 5.1 5.6 <5 <5 <5 <0.18 <0.15 <1.4 D <0.085 0.45 J <0.11 <0.046 <0.084 <0.062 <0.069 <0.087 <0.075 2.3 J 0.74 EIJ 0.48 EIJ 0.56 J
1,2,3,4,7,8-HxCDD ng/kg 49.3 223 6.3 48 23 <5 <5 <5 <5 12 15 <5 <5 <5 <0.11 <0.11 <2.1 D <0.12 <0.20 IJ <0.097 <0.055 <0.075 <0.069 <0.054 <0.096 <0.066 3.10 1.1 J 0.55 EIJ 0.69 J
1,2,3,6,7,8-HxCDD ng/kg 49.3 223 17 140 83 15 6.0 <5 <5 41 44 5.6 <5 <5 <0.10 <0.11 <1.9 IJD <0.11 IJ 3.5 J <0.086 <0.093 <0.061 <0.055 <0.054 <0.087 <0.081 15 4.2 J 2.2 J 3.6 J
1,2,3,7,8,9-HxCDD ng/kg 49.3 223 11 60 36 6.8 5.5 <5 <5 25 27 <5 <5 <5 <0.082 <0.12 <2.0 D <0.12 1.9 J <0.099 <0.094 <0.071 <0.061 <0.053 <0.090 <0.073 7.6 2.4 J 1.4 J 1.9 J
1,2,3,4,6,7,8-HpCDD ng/kg 484 2190 270 2400 1400 260 95 87 120 1100 1100 170 30 <5 0.20 J 0.12 J 140 D 2.0 J 65 <0.14 0.46 J <0.18 IJ 0.28 J <0.13 IJ <0.16 IJ <0.15 IJ 290 85 50 81
OCDD ng/kg 16400 74400 1600 17000 9300 3000 700 630 830 7600 8200 1200 270 24 0.99 BJ 0.70 BJ 7500 D 50 520 0.27 BJ 3.1 J 5.4 J 4.6 J 6.0 J 5.6 J 6.4 J 2000 570 380 650

2,3,7,8-TCDF ng/kg 48.4 219 1.7 T 6.7 7.3 2 <3.9 <1 <1 3.5 3.7 1.4 <1 <1 <0.54 <0.18 <2.5 D <0.096 <1000.080 IJ <0.095 <0.11 <0.071 <0.068 <0.052 <0.11 <0.090 2.9 V 0.87 J <0.46 <0.26
1,2,3,7,8-PeCDF ng/kg 164 744 <4.9 13 8.7 <5 <5 <5 <5 <5 <5 <5 <5 <5 <0.27 <0.17 <1.3 D <0.12 0.31 J <0.075 <0.057 <0.097 <0.096 <0.087 <0.19 <0.12 2.0 J 0.70 J <0.52 0.42 J
2,3,4,7,8-PeCDF ng/kg 16.4 74.4 5.7 45 80 76 <5 <5 <5 16 16 <5 <5 <5 <0.20 <0.20 <1.4 D <0.082 0.95 J <0.063 <0.033 <0.049 <0.056 <0.049 <0.10 <0.060 9.8 2.0 J 1.1 J 1.2 J
1,2,3,4,7,8-HxCDF ng/kg 48.5 220 7.3 32 35 24 <5 <5 <5 37 T 12 <5 <5 <5 <0.086 <0.12 <2.0 D <0.098 1.4 J <0.11 <0.061 <0.054 <0.041 <0.040 <0.065 <0.074 5.8 2.0 EIJ 1.3 J 1.5 J
1,2,3,6,7,8-HxCDF ng/kg 48.5 220 5.4 34 33 26 <5 <5 <5 19 17 5.9 T <5 <5 <0.084 <0.11 <2.0 D <0.087 1.6 J <0.086 <0.061 <0.045 IJ <0.030 <0.036 <0.053 <0.071 6.7 1.8 J 0.99 J 1.2 J
2,3,4,6,7,8-HxCDF ng/kg 49.3 223 9.0 59 75 100 <5 <5 <5 29 23 <5 <5 <5 <0.085 <0.10 <2.5 D <0.075 1.8 J <0.086 <0.068 <0.039 <0.040 <0.037 <0.055 <0.063 11 EP 2.7 J 1.2 J 1.6 J
1,2,3,7,8,9-HxCDF ng/kg 49.3 223 <4.9 14 11 6.4 <5 <5 <5 <5 5.0 <5 <5 <5 <0.12 <0.15 <4.1 D <0.13 <0.13 IJ <0.18 <0.13 <0.056 <0.049 <0.045 <0.068 <0.058 1.3 J 0.36 J <0.12 <0.20
1,2,3,4,6,7,8-HpCDF ng/kg 490 2220 94 550 480 160 43 27 42 350 350 83 19 <5 <0.074 <0.084 9.1 JD 0.22 J 23 <0.057 0.19 J <0.055 0.048 J 0.068 J <0.093 0.11 J 120 30 17 26
1,2,3,4,7,8,9-HpCDF ng/kg 490 2220 8.5 40 31 13 <5 <5 <5 20 20 <5 <5 <5 <0.085 <0.11 <3.1 D <0.13 1.0 J <0.096 <0.57 <0.074 <0.054 IJ <0.059 0.13 J <0.074 4.0 J 0.96 EIJ 0.81 J 1.0 J
OCDF ng/kg 16400 74400 130 950 710 170 49 36 53 520 550 170 34 <10 <0.17 <0.14 <3.0 IJD 0.51 J 33 <0.14 0.23 J <0.17 <0.13 <0.14 IJ 0.26 J 0.11 IJ 190 36 19 42

Pentachlorophenol (PCP) ug/kg 1020 3970 -- -- -- -- -- -- -- -- -- -- -- -- <40.5 <37.7 <39.9 <38.6 <39.7 <37.8 <40.3 <37.9 <37.5 <38.4 <38.4 <39.1 -- -- -- --
Footnotes:
(1)  RCLs from WDNR RCL Spreadsheet (December 2018 Update). Prepared by: L. Auner, 2/18/2019
(2)  Value is the generic RCL for exposure by direct contact. Checked by: B. Wachholz, 2/25/2019
(3)  From CWE letter titled "July 2009 Memorandum Regarding PCP and Dioxin Concentrations" dated July 8, 2009. Revised by: L. Auner, 3/8/2019
(4)  From AECOM memorandum titled "Results for Phase 2 Environmental Sampling Investigation, Thomas Street Phase II" dated September 21, 2017. Note that samples were also analyzed for 2-chlorophenol, 2,4-dichlorophenol, phenol, 2,3,4,6-tetrachlorophenol, 2,4,5-trichlorophenol, and 2,4,6-trichlorophenol, which were not detected.
(5)  From Sand Creek Consultants (SCC) letter titled "Thomas Street Proposed Construction Corridor" dated February 6, 2018. Note that the results presented here match those from the SCC summary table and one of the enclosed lab reports. In another enclosed lab report for the same samples, the results reported as J-flagged here are reported as not detected.
(6)  Depth of 0.33-0.5 feet is approximate. The CWE letter notes that dioxin/furan concentrations measured in soil samples were found at the base of the A horizon, generally 4 to 6 inches below the land surface.
(7)  The Sand Creek Consultants letter notes that soil samples were collected from depths of approximately 8 inches, near the base of the topsoil, after first drilling 4 to 5 inches through the frost layer.

Abbreviations:
TCDD: Tetrachlorodibenzo-p-dioxin
PeCDD: Pentachlorodibenzo-p-dioxin
HxCDD: Hexachlorodibenzo-p-dioxin
HpCDD: Heptachlorodibenzo-p-dioxin
OCDD: Octachlorodibenzo-p-dioxin
TCDF: Tetrachlorodibenzofuran
PeCDF: Pentachlorodibenzofuran
HxCDF: Hexachlorodibenzofuran
HpCDF: Heptachlorodibenzofuran

Notes:
1. RCL = NR 720 Residual Contaminant Level
2. ng/kg: nanograms per kilogram; equivalent to parts per trillion 
3. ug/kg = micrograms per kilogram, equivalent to ppb
4. Bold blue values indicate concentration exceeds Non-Industrial Direct-Contact RCL
5. Bold purple values indicate concentration exceeds Industrial Direct-Contact RCL

6. -- = Not analyzed or not included in report referenced
7. TRC has not performed a data validation/data usability review of others' analytical results.

Data Qualifiers:
J = Estimated value
B = Less than 10x higher than the method blank level
E = Estimated maximum possible concentration
T = Estimated maximum concentraion
I = Interference present
P = PCDE interference
D =Result obtained from analysis of diluted sample
V = Results verified by confirmation analysis

DIOXIN CONGENERS

FURAN CONGENERS

OCDF: Octachlorodibenzofuran

PENTACHLOROPHENOL

Table 1
Analytical Results of Soil Samples Collected from the Neighborhood East of Wauleco

Wausau, Marathon County, WI

Sand Creek Consultants(5)CWE 2006(3) CWE 2008(3)

NON-INDUSTRIAL
DIRECT

CONTACT(2)

INDUSTRIAL
DIRECT

CONTACT(2)

CONSULTANT/INVESTIGATION, SAMPLE LOCATION ID, SAMPLE DEPTH (FT BGS), SAMPLE DATE

NR 720 SOIL RCLs(1)

ANALYTE UNITS 1/9/20186/13/2006 12/4/2008

AECOM(4)

8/25/2017

\\ntapb‐madison\msn‐vol6\‐\WPMSN\PJT2\189597\0008\000003\000001\R‐001 Files\Table 1.xlsx Page 1 of 1
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NOTES 
1. BASE MAP IMAGERY FROM GOOGLE EARTH PRO, 9/01/2016. 
2. PARCELS ARE FROM WISCONSIN STATE CARTOGRAPHE RS OFFICE, STATE PARCEL 

DOWNLOAD ON MARCH 20, 2018. 
3. SAMPLING LOCATIONS ARE APPROXIMATE BASED ON GEOREFERENCED FIGURES 

FROM AECOM, CWE, AND SCC. 
4. SAMPLE LOCATION FOR CWE (2008) SAMPLE WESTON NOT SHOWN ON FIGURE, 

LOCATED APPROXIMATELY 5 MILES SOUTHEAST OF AREA SHOWN ON FIGURE.  
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Appendix A 
CWE July 8, 2009 Memorandum 
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Table 4:  Time-Adjusted Upper Confidence Limit of Toxicity Equivalents of the Neighborhood Soil Samples

Using UCL for all samples except Weston, Oak, and Using an average of the 117 River Street samples.

Concentrations over time calculations

Equation for first order decay (going back in time): [Ctx-]/[Ct0] = ekt 

Half-life = ln2/k
k = Decay constant  =  ln2/Half-life
t = time between To and Tx-

T0 = Date at time 0

Tx- = Date at time x in past
Cto = concentration at time 0

Ctx- = concentration at time X in past

6/13/1971 Date at start of half-life degradation
9 Half-life years 6/13/1950 Date at start of arithmetic addition.

0.0770164 k years-1 20.999316 Period of arithmetic addition (years)
12/4/2008 T0 start date 1393.6675 Concentration (ng/kg) at start of half-life degration (end of arithmetic add

77.73 Ct0 ng/kg 66.367281 Annual increase in concentration (ng/kg)

Projecting back in time using half-life only Projecting back in time using half-life and arithmetic addition
Date (Tx-) t k x t e^kt Ctx Date (Tx-) t k x t e^kt Ctx

Time 0 12/4/2008 77.73 ng/kg Time 0 12/4/2008 77.73 ng/kg
6/13/2007 1.478439 0.11 1.12 87.10422 ng/kg 6/13/2007 1.478439 0.11 1.12 87.10422 ng/kg
6/12/2006 2.478439 0.19 1.21 94.07776 ng/kg 6/12/2006 2.478439 0.19 1.21 94.07776 ng/kg
6/12/2005 3.478439 0.27 1.31 101.6096 ng/kg 6/12/2005 3.478439 0.27 1.31 101.6096 ng/kg
6/12/2004 4.478439 0.34 1.41 109.7444 ng/kg 6/12/2004 4.478439 0.34 1.41 109.7444 ng/kg
6/13/2003 5.478439 0.42 1.52 118.5305 ng/kg 6/13/2003 5.478439 0.42 1.52 118.5305 ng/kg
6/12/2002 6.478439 0.50 1.65 128.0201 ng/kg 6/12/2002 6.478439 0.50 1.65 128.0201 ng/kg
6/12/2001 7.478439 0.58 1.78 138.2693 ng/kg 6/12/2001 7.478439 0.58 1.78 138.2693 ng/kg
6/12/2000 8.478439 0.65 1.92 149.3391 ng/kg 6/12/2000 8.478439 0.65 1.92 149.3391 ng/kg
6/13/1999 9.478439 0.73 2.08 161.2952 ng/kg 6/13/1999 9.478439 0.73 2.08 161.2952 ng/kg
6/12/1998 10.47844 0.81 2.24 174.2084 ng/kg 6/12/1998 10.47844 0.81 2.24 174.2084 ng/kg
6/12/1997 11.47844 0.88 2.42 188.1555 ng/kg 6/12/1997 11.47844 0.88 2.42 188.1555 ng/kg
6/12/1996 12.47844 0.96 2.61 203.2192 ng/kg 6/12/1996 12.47844 0.96 2.61 203.2192 ng/kg
6/13/1995 13.47844 1.04 2.82 219.4889 ng/kg 6/13/1995 13.47844 1.04 2.82 219.4889 ng/kg
6/12/1994 14.47844 1.12 3.05 237.0611 ng/kg 6/12/1994 14.47844 1.12 3.05 237.0611 ng/kg
6/12/1993 15.47844 1.19 3.29 256.0401 ng/kg 6/12/1993 15.47844 1.19 3.29 256.0401 ng/kg
6/12/1992 16.47844 1.27 3.56 276.5387 ng/kg 6/12/1992 16.47844 1.27 3.56 276.5387 ng/kg
6/13/1991 17.47844 1.35 3.84 298.6783 ng/kg 6/13/1991 17.47844 1.35 3.84 298.6783 ng/kg
6/12/1990 18.47844 1.42 4.15 322.5904 ng/kg 6/12/1990 18.47844 1.42 4.15 322.5904 ng/kg
6/12/1989 19.47844 1.50 4.48 348.4169 ng/kg 6/12/1989 19.47844 1.50 4.48 348.4169 ng/kg
6/12/1988 20.47844 1.58 4.84 376.311 ng/kg 6/12/1988 20.47844 1.58 4.84 376.311 ng/kg
6/13/1987 21.47844 1.65 5.23 406.4384 ng/kg 6/13/1987 21.47844 1.65 5.23 406.4384 ng/kg
6/12/1986 22.47844 1.73 5.65 438.9777 ng/kg 6/12/1986 22.47844 1.73 5.65 438.9777 ng/kg
6/12/1985 23.47844 1.81 6.10 474.1222 ng/kg 6/12/1985 23.47844 1.81 6.10 474.1222 ng/kg
6/12/1984 24.47844 1.89 6.59 512.0803 ng/kg 6/12/1984 24.47844 1.89 6.59 512.0803 ng/kg
6/13/1983 25 47844 1 96 7 12 553 0773 /k 6/13/1983 25 47844 1 96 7 12 553 0773 /k

Average total TEQ of neighborhood soil 
samples for 2008

W:\1 ACTIVE PROJECTS\Other\Non Ag-Chem\Wauleco\Memos\Deliverables worksheets - memos.xlsx Timeline dioxin 1/12/2010

6/13/1983 25.47844 1.96 7.12 553.0773 ng/kg 6/13/1983 25.47844 1.96 7.12 553.0773 ng/kg
6/12/1982 26.47844 2.04 7.69 597.3565 ng/kg 6/12/1982 26.47844 2.04 7.69 597.3565 ng/kg
6/12/1981 27.47844 2.12 8.30 645.1807 ng/kg 6/12/1981 27.47844 2.12 8.30 645.1807 ng/kg
6/12/1980 28.47844 2.19 8.96 696.8337 ng/kg 6/12/1980 28.47844 2.19 8.96 696.8337 ng/kg
6/13/1979 29.47844 2.27 9.68 752.6221 ng/kg 6/13/1979 29.47844 2.27 9.68 752.6221 ng/kg
6/12/1978 30.47844 2.35 10.46 812.8768 ng/kg 6/12/1978 30.47844 2.35 10.46 812.8768 ng/kg
6/12/1977 31.47844 2.42 11.29 877.9555 ng/kg 6/12/1977 31.47844 2.42 11.29 877.9555 ng/kg
6/12/1976 32.47844 2.50 12.20 948.2444 ng/kg 6/12/1976 32.47844 2.50 12.20 948.2444 ng/kg
6/13/1975 33.47844 2.58 13.18 1024.161 ng/kg 6/13/1975 33.47844 2.58 13.18 1024.161 ng/kg
6/12/1974 34.47844 2.66 14.23 1106.155 ng/kg 6/12/1974 34.47844 2.66 14.23 1106.155 ng/kg
6/12/1973 35.47844 2.73 15.37 1194.713 ng/kg 6/12/1973 35.47844 2.73 15.37 1194.713 ng/kg
6/12/1972 36.47844 2.81 16.60 1290.361 ng/kg 6/12/1972 36.47844 2.81 16.60 1290.361 ng/kg
6/13/1971 37.47844 2.89 17.93 1393.667 ng/kg Start of half-life degrada 6/13/1971 37.47844 2.89 17.93 1393.667 ng/kg
6/12/1970 38.47844 2.96 19.37 1505.244 ng/kg 6/12/1970 38.47844 2.96 19.37 1327.3 ng/kg
6/12/1969 39.47844 3.04 20.92 1625.754 ng/kg 6/12/1969 39.47844 3.04 20.92 1260.933 ng/kg
6/12/1968 40.47844 3.12 22.59 1755.911 ng/kg 6/12/1968 40.47844 3.12 22.59 1194.566 ng/kg
6/13/1967 41.47844 3.19 24.40 1896.489 ng/kg 6/13/1967 41.47844 3.19 24.40 1128.198 ng/kg
6/12/1966 42.47844 3.27 26.35 2048.321 ng/kg 6/12/1966 42.47844 3.27 26.35 1061.831 ng/kg
6/12/1965 43.47844 3.35 28.46 2212.309 ng/kg 6/12/1965 43.47844 3.35 28.46 995.4638 ng/kg
6/12/1964 44.47844 3.43 30.74 2389.426 ng/kg 6/12/1964 44.47844 3.43 30.74 929.0965 ng/kg
6/13/1963 45.47844 3.50 33.20 2580.723 ng/kg 6/13/1963 45.47844 3.50 33.20 862.7292 ng/kg
6/12/1962 46.47844 3.58 35.86 2787.335 ng/kg 6/12/1962 46.47844 3.58 35.86 796.3619 ng/kg
6/12/1961 47.47844 3.66 38.73 3010.488 ng/kg 6/12/1961 47.47844 3.66 38.73 729.9947 ng/kg
6/12/1960 48.47844 3.73 41.83 3251.507 ng/kg 6/12/1960 48.47844 3.73 41.83 663.6274 ng/kg
6/13/1959 49.47844 3.81 45.18 3511.822 ng/kg 6/13/1959 49.47844 3.81 45.18 597.2601 ng/kg
6/12/1958 50.47844 3.89 48.80 3792.978 ng/kg 6/12/1958 50.47844 3.89 48.80 530.8928 ng/kg
6/12/1957 51.47844 3.96 52.70 4096.642 ng/kg 6/12/1957 51.47844 3.96 52.70 464.5255 ng/kg
6/12/1956 52.47844 4.04 56.92 4424.618 ng/kg 6/12/1956 52.47844 4.04 56.92 398.1583 ng/kg
6/13/1955 53.47844 4.12 61.48 4778.852 ng/kg 6/13/1955 53.47844 4.12 61.48 331.791 ng/kg
6/12/1954 54.47844 4.20 66.40 5161.446 ng/kg 6/12/1954 54.47844 4.20 66.40 265.4237 ng/kg
6/12/1953 55.47844 4.27 71.72 5574.67 ng/kg 6/12/1953 55.47844 4.27 71.72 199.0564 ng/kg
6/12/1952 56.47844 4.35 77.46 6020.976 ng/kg 6/12/1952 56.47844 4.35 77.46 132.6891 ng/kg
6/13/1951 57.47844 4.43 83.66 6503.014 ng/kg 6/13/1951 57.47844 4.43 83.66 66.32185 ng/kg
6/12/1950 58.47844 4.50 90.36 7023.644 ng/kg 6/12/1950 58.47844 4.50 90.36 -0.045426 ng/kg
6/12/1949 59.47844 4.58 97.59 7585.955 ng/kg 6/12/1949 59.47844 4.58 97.59 -66.41271 ng/kg
6/12/1948 60.47844 4.66 105.41 8193.285 ng/kg 6/12/1948 60.47844 4.66 105.41 -132.78 ng/kg
6/13/1947 61.47844 4.73 113.85 8849.237 ng/kg 6/13/1947 61.47844 4.73 113.85 -199.1473 ng/kg
6/12/1946 62.47844 4.81 122.96 9557.704 ng/kg 6/12/1946 62.47844 4.81 122.96 -265.5145 ng/kg
6/12/1945 63.47844 4.89 132.80 10322.89 ng/kg 6/12/1945 63.47844 4.89 132.80 -331.8818 ng/kg

W:\1 ACTIVE PROJECTS\Other\Non Ag-Chem\Wauleco\Memos\Deliverables worksheets - memos.xlsx Timeline dioxin 1/12/2010
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AECOM September 21, 2017 Memorandum 

 
 

 

 



\ AECOM
200 Indiana Avenue
Stevens Point, WI 54481
www.aecom.com

715 341 8110 tel
715 341 7390 fax

Memorandum

Please find the attached tabulated analytical results for six Phase 2 soil borings recently completed
by AECOM for the proposed Thomas Street Phase II reconstruction project.  Soil boring locations are
shown on the attached figures.  AECOM’s subcontract driller, Geiss Soil & Samples, LLC, advanced
and sampled the borings on August 25, 2017.

All six soil borings were sampled within existing Thomas Street right-of-way (Borings B-1, B-2, B-5,
and B-6) and city-owned property (Borings B-3 and B-4) located in the immediate vicinity and
downgradient of the Wauleco site.  Soil boring depths generally matched estimated excavation
depths during the future construction.

AECOM’s subcontract laboratory, Pace Analytical Services (Pace), analyzed shallow and deep soil
samples collected from each boring for volatile organic compounds (VOCs), pentachlorophenol (PCP)
and daughter compounds, and Dioxins/Furans.  Pace reported that VOCs and PCP/daughter
compounds were not detected in any of the samples.  Various low-level Dioxin and Furan compounds
were detected in every soil sample analyzed at concentrations significantly below Wisconsin’s
Chapter NR 720 Direct Contact Residual Contaminant Levels (D-C RCLs) for industrial and non-
industrial sites. The laboratory results reported by Pace and comparisons to Wisconsin regulatory
standards for soil are summarized in the attached table.

Pace is currently analyzing one groundwater sample for VOCs, PCP/daughter compounds and
Dioxins/Furans.  The sample was collected from Boring B-6 at a depth interval of approximately 10-12
feet.  The analytical results are anticipated to be available in early October.  Groundwater was not
encountered in Borings B-1 through B-5.

At your request, the tabulated analytical results and figures have also been provided to Matthew
Thompson of the Wisconsin Department of Natural Resources - Eau Claire office for review.

AECOM’s final report of the Phase 2 investigation results is anticipated to be completed by mid-
October 2017.

Based on AECOM’s review and evaluation of the laboratory analytical results, it is our opinion the
Thomas Street Phase II reconstruction project should continue to move forward.

To:  Eric Lindman, City of Wausau Page 1

Cc:  Allen Wesolowski and Kevin Fabel, City of Wausau; Ryan Barz, AECOM

Subject:  Results for Phase 2 Environmental Sampling Investigation, Thomas Street Phase II

From:  Kyle Wagoner

Date:  September 21, 2017
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Sand	Creek	Consultants,	Inc.	 Page	1	of	2	

February 6, 2018 
 
Citizens for an Environmentally Safe Thomas Street Neighborhood 
c/o Ted Warpinski 
Friebert, Finerty & St. John, S.C. 
330 East Kilbourn Ave, Suite 1250 
Milwaukee, WI 53202 
 
Re:  Thomas Street Proposed Construction Corridor 
  110 to 140 East Thomas Street  
  Wausau, Wisconsin 
 
Subject:  Soil Sampling and Analysis Results 
 
Dear Mr. Warpinski: 

The purpose of this letter is to present the methods and results of soil sampling performed along the 

referenced proposed construction corridor on January 9, 2018. The information is submitted for your 

review, consideration, and use. 

Work Performed 

The work was performed in accordance with the Soil Sampling Plan1.  Samples were collected by 

Nichole Besyk and Pete Arntsen, both with Sand Creek Consultants, on January 9, 2018.  Brian Petit/City of 

Wausau observed the work and surveyed the sample locations using global positioning system equipment. 

Soil samples were collected by first using an electric hammer drill powered by a generator to drill through 

the frost layer, which was 4 to 5 inches thick.  Once below the frost, the soil sample was collected by hand 

using hand tools and placed in a sample jar, which was then placed in a cooler.  All samples were collected 

from depths of approximately 8 inches; near the base of the topsoil.  New nitrile gloves were worn during 

sample collection and handling, and hand tools were washed with soapy water, rinsed with tap water, and 

final rinsed with distilled water between uses.  Samples were stored on ice in a cooler pending shipment to 

Pace Analytical Services, LLC, on January 10, 2018. 

Results 

The physical characteristics of all samples were similar: the samples were moist and dark brown, with 

Munsell color ranging from 10YR 2/2 to 10YR 3/3 and soil texture ranging from loamy sand to sandy 

loam. 

                                                            

1  Sand Creek Consultants, 2017, Soil Sampling Plan Thomas Street Construction Project Wausau, 

Wisconsin November 2017 (Revised November 28, 2017). 
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Sample locations are indicated on the enclosed Figure; the laboratory analysis results and their 

associated toxicity equivalent (TEQ) values are summarized on the enclosed Table 1; the laboratory 

report, and a Photolog are also enclosed. 

Evaluation 

The TEQ process is a method developed by the US Environmental Protection Agency (EPA) to relate all 

the dioxin/furan congeners to 2,3,7,8‐tetrachlorodibenzo‐p‐dioxin (2,3,7,8‐TCDD), considered to be the 

most toxic congener.  The total TEQ value of the sample can then be used for toxicity assessment 

purposes. 

The data from the sample with the highest dioxin/furan concentrations (B‐101) were entered into the 

Wisconsin Department of Natural Resources Residual Contaminant Levels (RCL) spreadsheet.  The 

results are presented in Table 2.  Four substances, hexachlorodibenzo‐p‐dioxin (Total HXCCD on Table 

1); HpCDD, 2,3,7,8 (Total HpCDD); HxCDF, 2,3,7,8 (total HxCDF); and PeCDD, 2,3,7,8 (Total PeCDD) 

exceeded their Non‐Industrial Direct‐Contact RCL.  Additionally, the Total PeCDD concentration in B‐102 

exceeded the Non‐Industrial Direct‐Contact RCL. 

Combining the two evaluation techniques (TEQ and RCL), the TEQ value for B‐101 (15 ng/kg) exceeds the 

Non‐Industrial Direct‐Contact Level for 2,3,7,8‐TCDD (4.93 ng/kg). 

 

If you have any questions or would like to discuss, please contact me at 715.824.5169 or by email at 

pete.arntsen@sand‐creek.com. 

Sincerely, 

SAND CREEK CONSULTANTS, INC. 

 
 
Pete Arntsen, MS, PH, PG 
Senior Hydrogeologist 
 
Enclosures:  Figure 1 

Tables 1 and 2 
Laboratory Report 
Photolog 

 
Via email only 
 

mailto:pete.arntsen@sand-creek.com
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Figure 1 

Soil Boring Locations 
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Tables 

Table 1: Analysis Results and TEQ Calculations of Soil Samples Collected from the Proposed 

Thomas Street Construction Corridor 

Table 2: NR 720 Direct-Contact Exceedance – Hazard – Risk Calculation Summary from Soil Data 

 

  



Table 1:  Analysis Results and TEQ Calculations of Soil Samples Collected from the Proposed Thomas Street Construction Corridor

Non-
Industrial Industrial B-101 8" B-102 8" B-103 8" B-104 8"

WHO05

TEF B-101 8" B-102 8" B-103 8" B-104 8"
Dioxin Congeners

2,3,7,8-TCDD ng/kg 4.82 21.8 <0.28 <0.41 <0.23 <0.23 1.0 <0.28 <0.41 <0.23 <0.23
Total TCDD ng/kg -- -- 10.0 2.5 B 1.7 B,J 1.1 B,J
1,2,3,7,8-PeCDD ng/kg 4.93 22.3 2.3 J 0.74 E,I,J 0.48 E,I,J 0.56 J 1.0 2.3 0.74 0.48 0.56
Total PeCDD ng/kg 4.93 22.3 23 7.1 2.6 J 3.3 J
1,2,3,4,7,8-HxCDD ng/kg 49.3 223 3.1 1.1 J 0.55 E,I,J 0.69 J 0.1 0.31 0.11 0.055 0.069
1,2,3,6,7,8-HxCDD ng/kg 49.3 223 15 4.2 J 2.2 J 3.6 J 0.1 1.5 0.42 0.22 0.36
1,2,3,7,8,9-HxCDD ng/kg 49.3 223 7.6 2.4 J 1.4 J 1.9 J 0.1 0.76 0.24 0.14 0.99
Total HxCDD ng/kg 49.3 223 120 39 19 24
1,2,3,4,6,7,8-HpCDD ng/kg 484 2,190 290 85 50 81 0.01 2.9 0.85 0.50 0.81
Total HpCDD ng/kg 484 2,190 560 160 99 150
1,2,3,4,6,7,8,9-OCDD ng/kg 16,400 74,400 2,000 570 380 650 0.0003 0.60 0.17 0.11 0.20
Furan Congeners
2,3,7,8-TCDF ng/kg 48.4 219 2.9 V 0.87 J <0.46 <0.26 0.1 0.29 0.09 <0.46 <0.26
Total TCDF ng/kg -- -- 69 23.0 7.9 6.6
1,2,3,7,8-PeCDF ng/kg 164 744 2.0 J 0.70 J <0.52 0.42 J 0.03 0.06 0.02 <0.52 0.42
2,3,4,7,8-PeCDF ng/kg 16 74 9.8 2.0 J 1.1 J 1.2 J 0.3 2.94 0.60 0.33 0.36
Total PcCDF ng/kg -- -- 120 36 18 18
1,2,3,4,7,8-HxCDF ng/kg 48.5 220 5.8 2.0 E,I,J 1.3 J 1.5 J 0.1 0.58 0.20 0.13 0.15
1,2,3,6,7,8-HxCDF ng/kg 48.5 220 6.7 1.8 J 0.99 J 1.2 J 0.1 0.67 0.18 0.10 0.12
2,3,4,6,7,8-HxCDF ng/kg 49.3 223 11 E,P 2.7 J 1.2 J 1.6 J 0.1 1.10 0.27 0.12 0.16
1,2,3,7,8,9-HxCDF ng/kg 49.3 223 1.3 J 0.36 J <0.12 <0.20 0.1 0.13 0.04 <0.12 <0.20
Total HxCDF ng/kg 49.3 223 150 37 24 27
1,2,3,4,6,7,8-HpCDF ng/kg 490 2,220 120 30 17 26 0.01 1.20 0.30 0.17 0.26
1,2,3,4,7,8,9-HpCDF ng/kg 490 2,220 4.0 J 0.96 E,I,J 0.81 J 1.0 J 0.01 0.040 0.0096 0.0081 0.010
Total HpCDF ng/kg 490 2,220 140 46 34 59
1,2,3,4,6,7,8,9-OCDF ng/kg 16,400 74,400 190 36 19 42 0.0003 0.057 0.011 0.006 0.013
Total Dioxin/Furan ng/kg 3,359 947 601 977 15 4.2 2.4 2.5

TCDD: Tetrachlorodibenzo-p-dioxin WHO05 TEF = World Health Organization 2005 Toxicity Equivalence Factor

PeCDD: Pentachlorodibenzo-p-dioxin -- = Value not established
HxCDD: Hexachlorodibenzo-p-dioxin B = Less than 10x higher than the method blank level
HPCDD: Heptachlorodibenzo-p-dioxin E = Estimated maximum possible concentration
OCDD: Octachlorodibenzo-p-dioxin I = Interference present
TCDF: Tetrachlorodibenzofuran J = Estimated value
PeCDF: Pentachlorodibenzofuran P = PCDE interference
HxCDF: Hexachlorodibenzofuran
HPCDF: Heptachlorodibenzofuran
OCDF: Octachlorodibenzofuran

2,3,7,8-TCDD Toxicity Equivalent ValuesDirect-Contact Levels Laboratory Results

Bold values indicate concentration exceeds Non-Industrial Direct-Contact Residual Contamination level, calculated using the 
Wisconsin Department of Natural Resources Remediation and Redevelopment Program RCL spreadsheet (updated December 
2017)

2/6/2018



1/1

NR 720 Direct-Contact Exceedance  - Hazard  - Risk  Calculation Summary from Soil Data

BRRTS # :
# of Soil-Concentration Entries:        22

Number of 
Individual 

Exceedance 

(Cumulative) 
Hazard       
Index

(Cumulative)           
Cancer               

Risk

Type BRRTS No. Here (If Known) Exceedance Count / Hazard Index / Cumulative Cancer Risk: 4 1.3699 1.5E-05

22.  12/14/2017

Bottom-Line: NO!  This NON-INDUSTRIAL site sampling location will need either further cleanup to 
lower contaminant levels or the construction of a cap/cover to address the direct-contact 

pathway.

Date of Entry: 2/6/2018. 
Date of Worksheet Used:  12/14/2017.

  List below only has contaminants with data.

Contaminant CAS Number

NC RCL 
(mg/kg)

C RCL 
(mg/kg)

Not-To-
Exceed       

D-C RCL 
(mg/kg) Basis

BTV 
(mg/kg)

INPUTTED Site 
Data (mg/kg)

Flag E = 
Individual 

Exceedance!

Hazard 
Quotient (HQ) 

from Data
Cancer Risk (CR) from 

Data

HCDD, 1,2,3,4,6,7,8,- 35822-46-9 0.073 4.84E-04 4.84E-04 ca 2.90E-04 0.004 6.0E-07
Heptachlorodibenzofuran, 1,2,3,4,6,7,8- 67562-39-4 0.005 4.90E-04 4.90E-04 ca 1.20E-04 0.0235 2.4E-07
Hexachlorodibenzofuran, 1,2,3,4,7,8- 70648-26-9 5.11E-04 4.85E-05 4.85E-05 ca 5.80E-06 0.0114 1.2E-07
Hexachlorodibenzo-p-dioxin 34465-46-8 5.11E-04 4.93E-05 4.93E-05 ca 1.20E-04 E 0.2348 2.4E-06
Hexachlorodibenzo-p-dioxin, 1,2,3,4,7,8- 39227-28-6 5.11E-04 4.93E-05 4.93E-05 ca 3.10E-06 0.0061 6.3E-08
HpCDD, 2,3,7,8- 37871-00-4 0.005 4.84E-04 4.84E-04 ca 5.60E-04 E 0.1096 1.2E-06
HpCDF, 1,2,3,4,7,8,9- 55673-89-7 0.005 4.90E-04 4.90E-04 ca 4.00E-06 0.0008 8.2E-09
HpCDF, 2,3,7,8- 38998-75-3 0.005 4.90E-04 4.90E-04 ca 1.40E-04 0.0274 2.9E-07
HxCDD, 1,2,3,6,7,8- 57653-85-7 5.11E-04 4.93E-05 4.93E-05 ca 1.50E-05 0.0294 3.0E-07
HxCDD, 1,2,3,7,8,9- 19408-74-3 5.11E-04 4.93E-05 4.93E-05 ca 7.60E-06 0.0149 1.5E-07
HxCDF, 1,2,3,6,7,8- 57117-44-9 5.11E-04 4.85E-05 4.85E-05 ca 6.70E-06 0.0131 1.4E-07
HxCDF, 1,2,3,7,8,9- 72918-21-9 5.11E-04 4.93E-05 4.93E-05 ca 1.30E-06 0.0025 2.6E-08
HxCDF, 2,3,4,6,7,8- 60851-34-5 5.11E-04 4.93E-05 4.93E-05 ca 1.10E-05 0.0215 2.2E-07
HxCDF, 2,3,7,8- 55684-94-1 5.11E-04 4.93E-05 4.93E-05 ca 1.50E-04 E 0.2935 3.0E-06
OCDD 3268-87-9 0.17 0.016 0.016 ca 0.002 0.0118 1.2E-07
OCDF 39001-02-0 0.17 0.016 0.016 ca 1.90E-04 0.0011 1.2E-08
PeCDD, 2,3,7,8- 36088-22-9 5.11E-05 4.93E-06 4.93E-06 ca 2.30E-05 E 0.4501 4.7E-06
PeCDF, 1,2,3,7,8- 57117-41-6 0.002 1.64E-04 1.64E-04 ca 2.00E-06 0.0012 1.2E-08
PeCDF, 2,3,4,7,8- 57117-31-4 1.70E-04 1.64E-05 1.64E-05 ca 9.80E-06 0.0576 6.0E-07

PArntsen
Text Box
Table 2:
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January 30, 2018

LIMS USE: FR - PETE ARNTSEN
LIMS OBJECT ID: 40163368

40163368
Project:
Pace Project No.:

RE:

Pete Arntsen
SAND CREEK CONSULTANTS, INC.
151 Mill Street
Amherst, WI 54406

THOMAS STREET-WAUSAU

Dear Pete Arntsen:
Enclosed are the analytical results for sample(s) received by the laboratory on January 11, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 1 of 37
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CERTIFICATIONS

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Minnesota Certification IDs
1700 Elm Street SE, Suite 200, Minneapolis, MN  55414-
2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #:MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064

Michigan Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: MN00064
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon NwTPH Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DW Certification #: 9952 C
West Virginia DEP Certification #: 382
Wisconsin Certification #: 999407970

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 2 of 37
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SAMPLE SUMMARY

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Lab ID Sample ID Matrix Date Collected Date Received

40163368001 B-101, 8'' Solid 01/09/18 12:35 01/11/18 08:30

40163368002 B-102, 8'' Solid 01/09/18 12:45 01/11/18 08:30

40163368003 B-103, 8'' Solid 01/09/18 12:25 01/11/18 08:30

40163368004 B-104, 8'' Solid 01/09/18 12:15 01/11/18 08:30

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 3 of 37
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40163368001 B-101, 8'' ASTM D2974 1 PASI-MJDL

40163368002 B-102, 8'' ASTM D2974 1 PASI-MJDL

40163368003 B-103, 8'' ASTM D2974 1 PASI-MJDL

40163368004 B-104, 8'' ASTM D2974 1 PASI-MJDL

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 4 of 37
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SUMMARY OF DETECTION

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

40163368001 B-101, 8''
Percent Moisture 12.0 % 01/16/18 14:400.10ASTM D2974

40163368002 B-102, 8''
Percent Moisture 15.1 % 01/16/18 14:400.10ASTM D2974

40163368003 B-103, 8''
Percent Moisture 16.8 % 01/16/18 14:400.10ASTM D2974

40163368004 B-104, 8''
Percent Moisture 9.9 % 01/16/18 14:410.10ASTM D2974

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 5 of 37
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Sample: B-101, 8'' Lab ID: 40163368001 Collected: 01/09/18 12:35 Received: 01/11/18 08:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 12.0 % 01/16/18 14:400.10 0.10 1

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

without the written consent of Pace Analytical Services, LLC.Date: 01/30/2018 04:21 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Sample: B-102, 8'' Lab ID: 40163368002 Collected: 01/09/18 12:45 Received: 01/11/18 08:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 15.1 % 01/16/18 14:400.10 0.10 1

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

without the written consent of Pace Analytical Services, LLC.Date: 01/30/2018 04:21 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Sample: B-103, 8'' Lab ID: 40163368003 Collected: 01/09/18 12:25 Received: 01/11/18 08:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 16.8 % 01/16/18 14:400.10 0.10 1

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

without the written consent of Pace Analytical Services, LLC.Date: 01/30/2018 04:21 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Sample: B-104, 8'' Lab ID: 40163368004 Collected: 01/09/18 12:15 Received: 01/11/18 08:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 9.9 % 01/16/18 14:410.10 0.10 1

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

without the written consent of Pace Analytical Services, LLC.Date: 01/30/2018 04:21 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 9 of 37
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

518318
ASTM D2974

ASTM D2974
Dry Weight / %M by ASTM D2974

Associated Lab Samples: 40163368001, 40163368002, 40163368003, 40163368004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10417245005
2815081SAMPLE DUPLICATE:

Percent Moisture % 0.39 29 300.52

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10417242003
2815101SAMPLE DUPLICATE:

Percent Moisture % 2.2 9 302.0

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

without the written consent of Pace Analytical Services, LLC.Date: 01/30/2018 04:21 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 10 of 37
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QUALIFIERS

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor and percent moisture.
LOQ - Limit of Quantitation adjusted for dilution factor and percent moisture.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

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

without the written consent of Pace Analytical Services, LLC.Date: 01/30/2018 04:21 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 11 of 37
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40163368
THOMAS STREET-WAUSAU

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

40163368001 518318B-101, 8'' ASTM D2974
40163368002 518318B-102, 8'' ASTM D2974
40163368003 518318B-103, 8'' ASTM D2974
40163368004 518318B-104, 8'' ASTM D2974

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

without the written consent of Pace Analytical Services, LLC.Date: 01/30/2018 04:21 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 12 of 37
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This report should not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

The results relate only to the samples included in this report.

Report of Laboratory Analysis

www.pacelabs.com

Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

Dan Milewsky
PACE Wisconsin
1241 Bellevue  Street

Green Bay WI 54302

REPORT OF
LABORATORY
ANALYSIS FOR

PCDD/PCDF

This report has been reviewed  by:

Invoicing &  Reporting  Options:

Report Information:

Report Prepared Date:

January 30, 2018

Pace Project #: 10417092
Sample Receipt Date: 01/12/2018
Client Project #:  40163368 
Client Sub PO #:  N/A

The report provided has been invoiced as a Level 2
PCDD/PCDF Report.  If an upgrade of  this  report
package is requested, an additional charge may be
applied.

Please review the attached invoice for accuracy and
forward any questions to Scott Unze, your Pace
Project Manager.

State Cert #: 999407970
Suite 9

Report Prepared for:

Page 1 of 23Report No.....10417092_1613FC_DFR

January 30, 2018
Scott Unze, Project Manager
(612) 607-6383
(612) 607-6444 (fax)
scott.unze@pacelabs.com

Page 15 of 37
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Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORT OF LABORATORY ANALYSIS
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 four samples submitted  by  a
representative of Pace Analytical Services, Inc.  The samples were analyzed for the  presence  or  absence
of polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs)  using  USEPA  Method
1613B.  The reporting limits were based on signal-to-noise measurements.  Estimated  Maximum  Possible
Concentration (EMPC) values were treated as positives in the toxic equivalence calculations.    Method
blank and field sample results presented with reporting limits corresponding to the  lowest  calibration
points and a nominal 10-gram sample amount were included in  Appendix  A.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the  sample  extracts  ranged
from 60-111%.  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  variation  in  recovery
and accurate values were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained or "P"  where  polychlorinated  diphenyl
ethers were present. Concentrations below the calibration range were flagged "J"  and  should  be  regarded
as estimates.  The value reported for 2,3,7,8-TCDF in B-101, 8" was verified by  a  second  column
confirmation analysis and was flagged "V".

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 of the method.  Sample levels similar to  the  corresponding  blank
level were flagged "B" on the results tables and may be, at least partially, attributed to the background.   It
should be noted that levels less than ten times the background are not generally considered  to  be
statistically different from the  background.

Laboratory spike samples were also prepared with the 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 89-116% with relative percent differences of 1.0-8.1%.  These  results  were  within  the
target ranges for the method.  Matrix spikes were not prepared with the  sample  batch.

DISCUSSION
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Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

A2LA 2926.01 Mississippi MN00064
Alabama 40770 Montana CERT0092
Alaska MN00064 Nebraska NE-OS-18-06
Alaska UST-078 Nevada MN00064
Arizona AZ0014 New Jersey (NE MN002
Arkansas 88-0680 New York (NEL 11647
CNMI Saipan MP0003 New hampshire 2081
California MN00064 North Carolina 27700
Colorado MN00064 North Carolina 530
Connecticut PH-0256 North Dakota R-036
EPA Region 8 8TMS-L Ohio 41244
Florida (NELAP E87605 Ohio VAP CL101
Georgia (EDP) 959 Oklahoma 9507
Guam EPA 959 Oregon (ELAP) MN200001
Hawaii MN00064 Oregon (OREL MN300001
Idaho MN00064 Pennsylvania 68-00563
Illinois 200011 Puerto Rico MN00064
Indiana C-MN-01 South Carolina 74003001
Iowa 368 Tennessee TN02818
Kansas E-10167 Texas T104704192
Kentucky 90062 Utah (NELAP) MN00064
Louisiana 03086 Virginia 460163
Louisiana MN00064 Washington C486
Maine MN00064 West Virginia # 9952C
Maryland 322 West Virginia D 382
Michigan 9909 Wisconsin 999407970
Minnesota 027-053-137 Wyoming 8TMS-L
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Reporting Flags

A  =

B  =

C  =

D  =

E  =

I  =

J  =

Nn =

P  =

R  =

S  =

U  =

V  =

X  =

Y  =

*  =

Reporting Limit based on signal to noise

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interference present

Estimated value

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

See Discussion
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Lab Sample ID

Injected By
Filename

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

Client's Sample ID B-101, 8''
40163368001
F180119B_09
BAL

12.0
13.0 g

11.4 g
F180103
F180119A_21
BLANK-59704

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
01/09/2018  12:35
01/12/2018  10:20
01/15/2018  14:50
01/20/2018  10:40

Client - PACE Wisconsin
Method 1613B Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 2.9 0.82 2,3,7,8-TCDF-13C 2.00 72V-----
Total TCDF 69 0.82 2,3,7,8-TCDD-13C 2.00 65-----

1,2,3,7,8-PeCDF-13C 2.00 81
2,3,7,8-TCDD ND 0.28 2,3,4,7,8-PeCDF-13C 2.00 85-----
Total  TCDD 10 0.28 1,2,3,7,8-PeCDD-13C 2.00 82-----

1,2,3,4,7,8-HxCDF-13C 2.00 77
1,2,3,7,8-PeCDF 2.0 0.26 1,2,3,6,7,8-HxCDF-13C 2.00 71J-----
2,3,4,7,8-PeCDF 9.8 0.10 2,3,4,6,7,8-HxCDF-13C 2.00 74-----
Total PeCDF 120 0.18 1,2,3,7,8,9-HxCDF-13C 2.00 73-----

1,2,3,4,7,8-HxCDD-13C 2.00 71
1,2,3,7,8-PeCDD 2.3 0.22 1,2,3,6,7,8-HxCDD-13C 2.00 63J-----
Total PeCDD 23 0.22 1,2,3,4,6,7,8-HpCDF-13C 2.00 60-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 74
1,2,3,4,7,8-HxCDF 5.8 0.14 1,2,3,4,6,7,8-HpCDD-13C 2.00 73-----
1,2,3,6,7,8-HxCDF 6.7 0.12 OCDD-13C 4.00 87-----
2,3,4,6,7,8-HxCDF ----- 0.12 P11
1,2,3,7,8,9-HxCDF 1.3 0.14 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 150 0.13 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 3.1 0.31 2,3,7,8-TCDD-37Cl4 0.20 61J-----
1,2,3,6,7,8-HxCDD 15 0.11-----
1,2,3,7,8,9-HxCDD 7.6 0.13-----
Total HxCDD 120 0.18-----

1,2,3,4,6,7,8-HpCDF 120 0.26 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 4.0 0.15 Equivalence: 18 ng/KgJ-----
Total HpCDF 140 0.20 (Lower-bound - Using ITE  Factors)-----

1,2,3,4,6,7,8-HpCDD 290 0.50-----
Total  HpCDD 560 0.50-----

OCDF 190 0.79-----
OCDD 2000 0.36-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

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

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
V = Result verified by confirmation analysis

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

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

Client's Sample ID B-102, 8''
40163368002
F180119B_10
BAL

15.1
13.0 g

11.0 g
F180103
F180119A_21
BLANK-59704

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
01/09/2018  12:45
01/12/2018  10:20
01/15/2018  14:50
01/20/2018  11:22

Client - PACE Wisconsin
Method 1613B Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.87 0.77 2,3,7,8-TCDF-13C 2.00 92J-----
Total TCDF 23 0.77 2,3,7,8-TCDD-13C 2.00 83-----

1,2,3,7,8-PeCDF-13C 2.00 103
2,3,7,8-TCDD ND 0.41 2,3,4,7,8-PeCDF-13C 2.00 111-----
Total  TCDD 2.5 0.41 1,2,3,7,8-PeCDD-13C 2.00 107B-----

1,2,3,4,7,8-HxCDF-13C 2.00 92
1,2,3,7,8-PeCDF 0.70 0.15 1,2,3,6,7,8-HxCDF-13C 2.00 99J-----
2,3,4,7,8-PeCDF 2.0 0.12 2,3,4,6,7,8-HxCDF-13C 2.00 100J-----
Total PeCDF 36 0.13 1,2,3,7,8,9-HxCDF-13C 2.00 99-----

1,2,3,4,7,8-HxCDD-13C 2.00 87
1,2,3,7,8-PeCDD ----- 0.14 1,2,3,6,7,8-HxCDD-13C 2.00 86IJ0.74
Total PeCDD 7.1 0.14 1,2,3,4,6,7,8-HpCDF-13C 2.00 81-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 93
1,2,3,4,7,8-HxCDF ----- 0.18 1,2,3,4,6,7,8-HpCDD-13C 2.00 91IJ2.0
1,2,3,6,7,8-HxCDF 1.8 0.14 OCDD-13C 4.00 104J-----
2,3,4,6,7,8-HxCDF 2.7 0.14 J-----
1,2,3,7,8,9-HxCDF 0.36 0.11 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 37 0.14 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 1.1 0.14 2,3,7,8-TCDD-37Cl4 0.20 79J-----
1,2,3,6,7,8-HxCDD 4.2 0.18 J-----
1,2,3,7,8,9-HxCDD 2.4 0.22 J-----
Total HxCDD 39 0.18-----

1,2,3,4,6,7,8-HpCDF 30 0.28 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ----- 0.12 Equivalence: 4.7 ng/KgIJ0.96
Total HpCDF 46 0.20 (Lower-bound - Using ITE  Factors)-----

1,2,3,4,6,7,8-HpCDD 85 0.35-----
Total  HpCDD 160 0.35-----

OCDF 36 0.12-----
OCDD 570 0.28-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

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

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
B = Less than 10x higher than method blank level
I = Interference present

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

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

Client's Sample ID B-103, 8''
40163368003
F180119B_11
BAL

16.8
13.6 g

11.3 g
F180103
F180119A_21
BLANK-59704

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
01/09/2018  12:25
01/12/2018  10:20
01/15/2018  14:50
01/20/2018  12:06

Client - PACE Wisconsin
Method 1613B Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.46 2,3,7,8-TCDF-13C 2.00 75-----
Total TCDF 7.9 0.46 2,3,7,8-TCDD-13C 2.00 67-----

1,2,3,7,8-PeCDF-13C 2.00 80
2,3,7,8-TCDD ND 0.23 2,3,4,7,8-PeCDF-13C 2.00 87-----
Total  TCDD 1.7 0.23 1,2,3,7,8-PeCDD-13C 2.00 83BJ-----

1,2,3,4,7,8-HxCDF-13C 2.00 76
1,2,3,7,8-PeCDF ND 0.52 1,2,3,6,7,8-HxCDF-13C 2.00 80-----
2,3,4,7,8-PeCDF 1.1 0.24 2,3,4,6,7,8-HxCDF-13C 2.00 81J-----
Total PeCDF 18 0.38 1,2,3,7,8,9-HxCDF-13C 2.00 85-----

1,2,3,4,7,8-HxCDD-13C 2.00 67
1,2,3,7,8-PeCDD ----- 0.32 1,2,3,6,7,8-HxCDD-13C 2.00 78IJ0.48
Total PeCDD 2.6 0.32 1,2,3,4,6,7,8-HpCDF-13C 2.00 70J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 78
1,2,3,4,7,8-HxCDF 1.3 0.40 1,2,3,4,6,7,8-HpCDD-13C 2.00 77J-----
1,2,3,6,7,8-HxCDF 0.99 0.22 OCDD-13C 4.00 85J-----
2,3,4,6,7,8-HxCDF 1.2 0.31 J-----
1,2,3,7,8,9-HxCDF ND 0.12 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 24 0.26 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ----- 0.13 2,3,7,8-TCDD-37Cl4 0.20 62IJ0.55
1,2,3,6,7,8-HxCDD 2.2 0.13 J-----
1,2,3,7,8,9-HxCDD 1.4 0.14 J-----
Total HxCDD 19 0.13-----

1,2,3,4,6,7,8-HpCDF 17 0.17 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 0.81 0.10 Equivalence: 2.6 ng/KgJ-----
Total HpCDF 34 0.14 (Lower-bound - Using ITE  Factors)-----

1,2,3,4,6,7,8-HpCDD 50 0.38-----
Total  HpCDD 99 0.38-----

OCDF 19 0.24-----
OCDD 380 0.18-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

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

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
B = Less than 10x higher than method blank level
I = Interference present

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

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

Client's Sample ID B-104, 8''
40163368004
F180119B_12
BAL

9.9
13.1 g

11.8 g
F180103
F180119A_21
BLANK-59704

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
01/09/2018  12:15
01/12/2018  10:20
01/15/2018  14:50
01/20/2018  12:49

Client - PACE Wisconsin
Method 1613B Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.26 2,3,7,8-TCDF-13C 2.00 75-----
Total TCDF 6.6 0.26 2,3,7,8-TCDD-13C 2.00 70-----

1,2,3,7,8-PeCDF-13C 2.00 82
2,3,7,8-TCDD ND 0.23 2,3,4,7,8-PeCDF-13C 2.00 90-----
Total  TCDD 1.1 0.23 1,2,3,7,8-PeCDD-13C 2.00 86BJ-----

1,2,3,4,7,8-HxCDF-13C 2.00 73
1,2,3,7,8-PeCDF 0.42 0.32 1,2,3,6,7,8-HxCDF-13C 2.00 82J-----
2,3,4,7,8-PeCDF 1.2 0.17 2,3,4,6,7,8-HxCDF-13C 2.00 79J-----
Total PeCDF 18 0.25 1,2,3,7,8,9-HxCDF-13C 2.00 82-----

1,2,3,4,7,8-HxCDD-13C 2.00 75
1,2,3,7,8-PeCDD 0.56 0.37 1,2,3,6,7,8-HxCDD-13C 2.00 65J-----
Total PeCDD 3.3 0.37 1,2,3,4,6,7,8-HpCDF-13C 2.00 68J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 80
1,2,3,4,7,8-HxCDF 1.5 0.90 1,2,3,4,6,7,8-HpCDD-13C 2.00 77J-----
1,2,3,6,7,8-HxCDF 1.2 0.38 OCDD-13C 4.00 93J-----
2,3,4,6,7,8-HxCDF 1.6 0.22 J-----
1,2,3,7,8,9-HxCDF ND 0.20 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 27 0.42 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 0.69 0.25 2,3,7,8-TCDD-37Cl4 0.20 66J-----
1,2,3,6,7,8-HxCDD 3.6 0.22 J-----
1,2,3,7,8,9-HxCDD 1.9 0.25 J-----
Total HxCDD 24 0.24-----

1,2,3,4,6,7,8-HpCDF 26 0.096 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 1.0 0.079 Equivalence: 3.7 ng/KgJ-----
Total HpCDF 59 0.087 (Lower-bound - Using ITE  Factors)-----

1,2,3,4,6,7,8-HpCDD 81 0.066-----
Total  HpCDD 150 0.066-----

OCDF 42 0.097-----
OCDD 650 0.14-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

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

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
B = Less than 10x higher than method blank level

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-59704
U180118A_04

SMT

10.2 g
U171222
U180117B_18

Matrix
Dilution
Extracted
Analyzed

Solid

01/15/2018  14:50
01/18/2018  03:49

NA

Method 1613B Blank Analysis Results

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EDL

2,3,7,8-TCDF ND ----- 0.10 2,3,7,8-TCDF-13C 2.00 65
Total TCDF ND ----- 0.10 2,3,7,8-TCDD-13C 2.00 63

1,2,3,7,8-PeCDF-13C 2.00 73
2,3,7,8-TCDD ND ----- 0.14 2,3,4,7,8-PeCDF-13C 2.00 77
Total  TCDD 0.39 ----- 0.14 J 1,2,3,7,8-PeCDD-13C 2.00 87

1,2,3,4,7,8-HxCDF-13C 2.00 76
1,2,3,7,8-PeCDF ND ----- 0.15 1,2,3,6,7,8-HxCDF-13C 2.00 77
2,3,4,7,8-PeCDF ND ----- 0.10 2,3,4,6,7,8-HxCDF-13C 2.00 83
Total PeCDF ND ----- 0.12 1,2,3,7,8,9-HxCDF-13C 2.00 76

1,2,3,4,7,8-HxCDD-13C 2.00 78
1,2,3,7,8-PeCDD ND ----- 0.33 1,2,3,6,7,8-HxCDD-13C 2.00 78
Total PeCDD ND ----- 0.33 1,2,3,4,6,7,8-HpCDF-13C 2.00 72

1,2,3,4,7,8,9-HpCDF-13C 2.00 78
1,2,3,4,7,8-HxCDF ND ----- 0.075 1,2,3,4,6,7,8-HpCDD-13C 2.00 84
1,2,3,6,7,8-HxCDF ND ----- 0.080 OCDD-13C 4.00 79
2,3,4,6,7,8-HxCDF ND ----- 0.067
1,2,3,7,8,9-HxCDF ND ----- 0.071 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.073 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 0.090 2,3,7,8-TCDD-37Cl4 0.20 65
1,2,3,6,7,8-HxCDD ND ----- 0.087
1,2,3,7,8,9-HxCDD ND ----- 0.085
Total HxCDD ND ----- 0.087

1,2,3,4,6,7,8-HpCDF ND ----- 0.068 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 0.095 Equivalence: 0.0013  ng/Kg
Total HpCDF 0.087 ----- 0.081 J (Lower-bound - Using ITE  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 0.089
Total  HpCDD ND ----- 0.089

OCDF ----- 0.14 0.13 IJ
OCDD 1.2 ----- 0.24 J

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

Results reported on a total weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated Detection Limit
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Method 1613B Laboratory Control Spike Results

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename

LCS-59705
U180118A_01

SMT

10.9 g
U171222
U180117B_18

Matrix
Dilution
Extracted
Analyzed

Solid

01/15/2018  14:50
01/18/2018  01:38

NA

Method Blank ID BLANK-59704

Compound Cs Cr
Lower Upper
Limit Limit

%
Rec.

2,3,7,8-TCDF 10 9.9 7.5 15.8 99
2,3,7,8-TCDD 10 11 6.7 15.8 114
1,2,3,7,8-PeCDF 50 52 40.0 67.0 104
2,3,4,7,8-PeCDF 50 47 34.0 80.0 95
1,2,3,7,8-PeCDD 50 49 35.0 71.0 98
1,2,3,4,7,8-HxCDF 50 50 36.0 67.0 101
1,2,3,6,7,8-HxCDF 50 49 42.0 65.0 97
2,3,4,6,7,8-HxCDF 50 45 35.0 78.0 89
1,2,3,7,8,9-HxCDF 50 48 39.0 65.0 95
1,2,3,4,7,8-HxCDD 50 52 35.0 82.0 103
1,2,3,6,7,8-HxCDD 50 54 38.0 67.0 107
1,2,3,7,8,9-HxCDD 50 53 32.0 81.0 106
1,2,3,4,6,7,8-HpCDF 50 52 41.0 61.0 104
1,2,3,4,7,8,9-HpCDF 50 47 39.0 69.0 95
1,2,3,4,6,7,8-HpCDD 50 48 35.0 70.0 96
OCDF 100 100 63.0 170.0 105
OCDD 100 100 78.0 144.0 104

2,3,7,8-TCDD-37Cl4 10 6.8 3.1 19.1 68
2,3,7,8-TCDF-13C 100 73 22.0 152.0 73
2,3,7,8-TCDD-13C 100 69 20.0 175.0 69
1,2,3,7,8-PeCDF-13C 100 78 21.0 192.0 78
2,3,4,7,8-PeCDF-13C 100 83 13.0 328.0 83
1,2,3,7,8-PeCDD-13C 100 95 21.0 227.0 95
1,2,3,4,7,8-HxCDF-13C 100 82 19.0 202.0 82
1,2,3,6,7,8-HxCDF-13C 100 83 21.0 159.0 83
2,3,4,6,7,8-HxCDF-13C 100 89 22.0 176.0 89
1,2,3,7,8,9-HxCDF-13C 100 84 17.0 205.0 84
1,2,3,4,7,8-HxCDD-13C 100 85 21.0 193.0 85
1,2,3,6,7,8-HxCDD-13C 100 82 25.0 163.0 82
1,2,3,4,6,7,8-HpCDF-13C 100 79 21.0 158.0 79
1,2,3,4,7,8,9-HpCDF-13C 100 84 20.0 186.0 84
1,2,3,4,6,7,8-HpCDD-13C 100 89 26.0 166.0 89
OCDD-13C 200 160 26.0 397.0 80

Cs = Concentration Spiked (ng/mL)
Cr = Concentration Recovered (ng/mL)
Rec. = Recovery (Expressed as Percent)
Control Limit Reference: Method 1613, Table 6, 10/94 Revision
R =  Recovery outside of control limits
Nn = Value obtained from additional analysis
* = See Discussion
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Method 1613B Laboratory Control Spike Results

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename

LCSD-59714
U180118A_02

SMT

10.2 g
U171222
U180117B_18

Matrix
Dilution
Extracted
Analyzed

Solid

01/15/2018  14:50
01/18/2018  02:21

NA

Method Blank ID BLANK-59704

Compound Cs Cr
Lower Upper
Limit Limit

%
Rec.

2,3,7,8-TCDF 10 10 7.5 15.8 105
2,3,7,8-TCDD 10 12 6.7 15.8 116
1,2,3,7,8-PeCDF 50 55 40.0 67.0 109
2,3,4,7,8-PeCDF 50 49 34.0 80.0 98
1,2,3,7,8-PeCDD 50 52 35.0 71.0 103
1,2,3,4,7,8-HxCDF 50 52 36.0 67.0 103
1,2,3,6,7,8-HxCDF 50 50 42.0 65.0 100
2,3,4,6,7,8-HxCDF 50 46 35.0 78.0 92
1,2,3,7,8,9-HxCDF 50 50 39.0 65.0 100
1,2,3,4,7,8-HxCDD 50 53 35.0 82.0 107
1,2,3,6,7,8-HxCDD 50 56 38.0 67.0 112
1,2,3,7,8,9-HxCDD 50 55 32.0 81.0 111
1,2,3,4,6,7,8-HpCDF 50 54 41.0 61.0 108
1,2,3,4,7,8,9-HpCDF 50 51 39.0 69.0 103
1,2,3,4,6,7,8-HpCDD 50 49 35.0 70.0 99
OCDF 100 100 63.0 170.0 104
OCDD 100 110 78.0 144.0 105

2,3,7,8-TCDD-37Cl4 10 7.1 3.1 19.1 71
2,3,7,8-TCDF-13C 100 73 22.0 152.0 73
2,3,7,8-TCDD-13C 100 71 20.0 175.0 71
1,2,3,7,8-PeCDF-13C 100 78 21.0 192.0 78
2,3,4,7,8-PeCDF-13C 100 82 13.0 328.0 82
1,2,3,7,8-PeCDD-13C 100 94 21.0 227.0 94
1,2,3,4,7,8-HxCDF-13C 100 85 19.0 202.0 85
1,2,3,6,7,8-HxCDF-13C 100 88 21.0 159.0 88
2,3,4,6,7,8-HxCDF-13C 100 93 22.0 176.0 93
1,2,3,7,8,9-HxCDF-13C 100 84 17.0 205.0 84
1,2,3,4,7,8-HxCDD-13C 100 90 21.0 193.0 90
1,2,3,6,7,8-HxCDD-13C 100 83 25.0 163.0 83
1,2,3,4,6,7,8-HpCDF-13C 100 80 21.0 158.0 80
1,2,3,4,7,8,9-HpCDF-13C 100 84 20.0 186.0 84
1,2,3,4,6,7,8-HpCDD-13C 100 92 26.0 166.0 92
OCDD-13C 200 170 26.0 397.0 84

Cs = Concentration Spiked (ng/mL)
Cr = Concentration Recovered (ng/mL)
Rec. = Recovery (Expressed as Percent)
Control Limit Reference: Method 1613, Table 6, 10/94 Revision
R =  Recovery outside of control limits
Nn = Value obtained from additional analysis
* = See Discussion
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Client

Spike 1 ID
Spike 1 Filename U180118A_01

LCS-59705

PACE Wisconsin

Spike Recovery Relative Percent Difference (RPD) Results

Spike 2 ID
Spike 2 Filename U180118A_02

LCSD-59714

Method 1613B

Spike 1 Spike 2
Compound %REC %REC %RPD

2,3,7,8-TCDF 99 105 5.9
2,3,7,8-TCDD 114 116 1.7
1,2,3,7,8-PeCDF 104 109 4.7
2,3,4,7,8-PeCDF 95 98 3.1
1,2,3,7,8-PeCDD 98 103 5.0
1,2,3,4,7,8-HxCDF 101 103 2.0
1,2,3,6,7,8-HxCDF 97 100 3.0
2,3,4,6,7,8-HxCDF 89 92 3.3
1,2,3,7,8,9-HxCDF 95 100 5.1
1,2,3,4,7,8-HxCDD 103 107 3.8
1,2,3,6,7,8-HxCDD 107 112 4.6
1,2,3,7,8,9-HxCDD 106 111 4.6
1,2,3,4,6,7,8-HpCDF 104 108 3.8
1,2,3,4,7,8,9-HpCDF 95 103 8.1
1,2,3,4,6,7,8-HpCDD 96 99 3.1
OCDF 105 104 1.0
OCDD 104 105 1.0

%REC = Percent Recovered
RPD = The difference between the two values divided by the mean value
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Photo No. 1 B-101 location and sampling equipment 

 

Photo No. 2 B-101 location 
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Thomas Street Construction Corridor 
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Photo No. 3 B-102 location and sample collection 

 

Photo No. 4 B-102 location 



Soil Sampling Photolog 
Thomas Street Construction Corridor 
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Photo No. 5 B-103 using hammer drill 

 

Photo No. 6 B-103 location 



Soil Sampling Photolog 
Thomas Street Construction Corridor 
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Photo No. 7 B-104 location and sample collection 

 

Photo No. 8 B-104 location 
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August 20, 2018 
 
The Honorable Patrick Peckham 
City Council Alderman, District 1, Wausau 
1618 Emerson St 
Wausau, WI 54403 
 
Subject: Wausau Riverside Park Dioxin Contamination 
 
Dear Mr. Peckham, 
 
The Wisconsin Department of Health Services (DHS) appreciates the opportunity to review and 
comment on the soil testing reports from the Thomas Street neighborhood. On March 7, 2018, 
you asked if there is a safety risk due to dioxin contamination in the soil near the culvert area 
close to the Riverside Park. We reviewed reports 
from previous soil sampling conducted by the city 
and the citizen groups within the concerned area. 
We also visited the site on April 17, 2018 to 
assess possible dioxin exposure pathways for 
people living in the neighborhood on and near 
Thomas Street. After our data review and 
exposure assessment, DHS concludes that there 
is no apparent health hazard for people using the 
Riverside park and residents living in the Thomas 
Street neighborhood due to dioxin soil 
contamination.  
 
Despite this conclusion, dioxin levels above the 
screening level were detected in the culvert inlet 
and outfall area adjacent to the Riverside Park 
(Figure 1 and Figure 2) and in five sampling 
locations in the Thomas Street neighborhood. In 
both park and residential areas, incidental 
ingestion of small amounts of soil is the most 
plausible pathway for dioxin exposure. However, 
most areas are well-covered with grass or 
pavement. Caps or ground cover such as these 
minimize the chance of exposure to soil that 

Figure 1. Site Overview. Site includes Riverside Park and 
Thomas/River Street neighborhood 

Figure 2. Soil sampling locations 
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might contain contaminants. In addition, access to the culvert where dioxin was detected is 
limited. Therefore, actual exposure to dioxin during daily activities in the Riverside Park area 
and Thomas Street neighborhood is unlikely. We estimated the possible maximum daily intakes 
of dioxin through contact with contaminated soil for both park users and residents and 
concluded that the predicted exposures are too small to be harmful.  
 

BACKGROUND AND STATEMENT OF ISSUES  

The City of Wausau is planning a road reconstruction project in the Thomas Street 
neighborhood, which is also adjacent to the property of Wauleco, a former window 
manufacturer. Wauleco used the wood preservative pentachlorophenol (PCP) in their 
manufacturing process. The chemical synthesis of PCP also produces small amounts of dioxin, 
which can be present as an impurity in the wood preservative. Due to a history of PCP releases 
to the environment, the property is now undergoing remediation under the authority of the 
Wisconsin Department of Natural Resources (DNR) (BRRTS No. 02-37-000006).1 During the 
Thomas Street reconstruction planning, the public expressed concerns about possible off-site 
soil contamination in the area due to known PCP and dioxin problems on the Wauleco property.  
 
In 2017, the City of Wausau performed a Phase II analysis within the Thomas Street 
construction limit and found residual dioxin below the screening levels in soils.2 In 2018, a 
private citizen group performed their own testing of the surface soils (6-8 inches deep) on 
Thomas Street. The sampling locations included residential backyards and public areas. Of 
these, the dioxin level in one sample within the construction boundary was above the U.S. 
Environmental Protection Agency’s (EPA) Regional Screening Level (RSL) for residential soils.3 
Surface soil tests at a culvert near the Riverside Park in 20064 also showed dioxin levels 
exceeding the EPA industrial RSL.  
 
The main concern raised by the community is uncertainty whether there is a risk of health 
effects in the Thomas Street neighborhood due to dioxin levels found in soil. We assessed this 
risk based on an independent review of available environmental data and by visiting the area to 
assess pathways of dioxin exposure. This information was used to calculate estimates of 
exposure, based on people’s daily activity in the area. Separate calculations were performed for 
park users and for the adjacent Thomas Street neighborhood.  
 

INVESTIGATION 

Data Review 

                                                 
1
 Wisconsin Dept. of Natural Resources. Bureau of Remediation and Redevelopment Tracking System. 

https://dnr.wi.gov/botw/GetActivityDetail.do?siteId=644000&adn=0237000006 
2
 AECOM, September, 2017, Results for Phase 2 Environmental Sampling Investigation, Thomas Street Phase II. 

3
 Sand Creek Consultants, February 2018, Soil Sampling and Analysis Results for the Thomas Street Construction 

Corridor. 
4
 Pace Analytical, 2006, Determination of PCDD/PCDF LEVELS. (prepared for: Friebert, Finnerty. & St. John, S.C. 

https://dnr.wi.gov/botw/GetActivityDetail.do?siteId=644000&adn=0237000006
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Four soil sampling reports were reviewed, and the sampling locations and results are 
summarized in Table 1. The 2006 report (Pace Analytical)4 was contracted by the Citizens for an 
Environmentally Safe Thomas Street Neighborhood. Sampling locations included the culvert 
area (inlet and outfall) and one residential area at 122 River Street. Soil samples for this 
assessment were collected from about 8 inches below the surface. Dioxin levels in the culvert 
inlet, culvert outfall, and River Street were 105.6, 87.7, and 11.6 ng/kg, which exceed the EPA 
residential RSL of 4.8 ng/kg. Two culvert results were higher than the industrial RSL of 22 ng/kg.  
 
An additional report from 2008 (Pace Analytical) was provided by the Citizens for an 
Environmentally Safe Thomas Street Neighborhood for our review.5 In this report, nine samples 
were collected from various area including River Street neighborhood, Fern Island, Oak Island, 
and Weston Woods. All soil samples were collected from shallow topsoil (6-8 inches below the 
surface). Among nine samples, one sample collected from 1003 Emter Street (47 ng/kg) and 
two samples collected from 117 River Street (40 and 42 ng/kg) exceeded the industrial RSL.  
 
In 2017, the city of Wausau performed a Phase II analysis (AECOM) of 12 sub-surface soil 
samples within the Thomas Street construction limits.2 The soil samples were taken at 6 
locations with intervals of 1-4, 4-6, 6-8, and 10-12 feet below the surface. No dioxin was 
detected from this assessment.  
 
In 2018, the Citizens for an Environmentally Safe Thomas Street Neighborhood conducted an 
additional assessment (Sand Creek Consultants, 2018) of the surface soil.3 Four soil samples 
were collected from about 4-5 inches below the surface within the Thomas Street 
neighborhood construction boundary. Dioxin was detected in all four samples. Of these, one 
sample (B-101:15 ng/kg) exceeded the residential RSL.  
 

Site Visit 

On April 17, 2018, DHS and DNR staff visited the site 
to understand potential exposure routes for people 
that visit Riverside Park and the Thomas 
Street/River Street residential area. Exposure to 
dioxin contamination can occur if people have direct 
contact with the soil (i.e. when gardening or playing 
in the dirt) or accidentally inhale or ingest soil. Our 
focus was to determine access to open soil areas 
and to estimate the average time people spend in 
the area.  
 
The culvert is located on a small embankment that 
is a former railroad at the border between the Wauleco fence line and Riverside Park (Figure 3).  

                                                 
5
 Pace Analytical, December, 2008, Report of Laboratory Analysis for PCDD/PCDF (Pace Project No: 1085806) 

 

Figure 3. Culvert location at Riverside Park 

Location of 
culvert outfall in 
Riverside Park 
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The culvert area is steep and covered with trees and 
branches making it difficult to access. On the 
opposite side of the hill (close to the Wisconsin 
River), soils are well covered with grass and there is 
an asphalt path preventing direct exposure to 
contaminated soil (Figure 4). Along Thomas Street 
and River Street, most ground areas were well-
covered with either grass or pavement (Figure 5). 
However, residents may come in contact with soil 
through common activities such as gardening or 
digging.  
 
DISCUSSION 

Dioxin Toxicity 

Dioxin is a group of 75 compounds that share similar 
chemical structures. It is a byproduct of certain 
chemical syntheses, and is also produced when 
people burn wood or waste such as home burn 
barrels, fireplaces, and wood stoves. Exhaust from 
diesel also contains dioxin. Dioxin is not intentionally 
manufactured by industries except for research 
purposes. Dioxin may be formed during the chlorine 
bleaching process at pulp and paper mills or during 
chlorination by waste and drinking water treatment 
plants.  
 
Dioxins are persistent in the environment, and do not break down easily. They are also 
lipophilic (“fat loving”). Due to these properties, dioxins tend to stay in the soil instead of 
migrating far away through water. Dioxins also are present in the food chain. Everyone is 
exposed to dioxin because they are in many foods and present throughout our environment. 
More than 90% of dioxin exposure comes from consumption of food contaminated with dioxin, 
especially through meat, dairy products, and fatty fish.  
 
Dioxins vary in toxicity, with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) considered most toxic 
of the dioxin group. The dioxins can cause a variety of effects to the body that are related to 
regulation of the cell cycle in particular tissues. These include effects to the skin, immune and 
hormone systems, weight loss, liver effects, and reproductive effects. Although everyone 
carries some dioxin in their bodies, these severe effects are seen primarily in test animals, and 
more rarely in people that have received heavy exposures to TCDD. Several studies suggest that 
TCDD-exposure increases the risk of cancer in people and animals. The World Health 
Organization (WHO) has determined that TCDD is a human carcinogen.  
 
Risk Assessment 

Figure 4. View of the Wisconsin River from near the 
culvert in Riverside Park 

Figure 5. Street view of River Street Area.  The Wauleco 
Property is in the background at the end of the street. 
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Based on our observation during the site visit, accidental ingestion (swallowing) of soil 
contaminated with dioxin through skin contact (hand-to-mouth activity) is the most likely 
source of exposure to dioxin by Riverside Park users and Thomas Street residents. Thus, we 
conducted conservative, reasonable scenarios to calculate the possible maximum dioxin 
exposure per day for the Riverside Park users and Thomas Street residents.  
 
For the park users, we assumed that an individual visits the park near the culvert outfall 3 times 
per week, 35 weeks per year (considering vacation weeks and winter season when people do 
not go out to the park). We also assumed that the soil is uncovered and an individual 
accidentally ingests soil, since it is normal for people to ingest tiny amounts of soil from their 
hands or dust in the air each day. The dioxin level from the culvert outfall was used for the 
calculation. For the Thomas and River Street residents, we assumed that an individual works or 
plays in their backyard 5 times per week, 35 weeks per year (considering vacation weeks and 
winter season when people do not spend time in their backyard). We assumed that soil 
contained 47 ng/kg of dioxin for our assessment - the highest level of dioxin detected in the 
residential area.  
 
For the Riverside Park users, we estimated an average daily intake of 0.036 pg dioxin/kg/day 
(picograms of dioxin per kilogram of body weight per day) for adults and 0.5 pg dioxin/kg/day 
for children. For the Thomas and River Street residents, we estimated an average daily intake of 
0.032 pg dioxin/kg/day for adults and 0.45 pg dioxin/kg/day for children (see Appendix for 
exposure calculations). These estimates were compared to exposures that are considered 
acceptable to the public.  
 
The EPA Integrated Risk Information System (IRIS) program provides a daily acceptable 
reference dose (also called as oral reference dose), which is an estimate of a daily oral exposure 
to the human population (including sensitive subgroups) that is likely to have no adverse health 
effects during a lifetime. The oral reference dose for dioxin is 0.7 pg/kg.day. The conservative 
exposure scenarios we calculated are all below 0.7 pg/kg/day. 
 
Limitations of this assessment 

For the risk assessment for the Riverside Park users, our data was limited to the two analyses 
from culvert samples taken in 2006 because those were the only samples collected within the 
Riverside Park area. The culvert samples are likely “worst case” for the park; however, dioxin 
levels elsewhere in the park are unknown. Based on the park’s topography, it is possible that 
culvert outfall water could have carried sediment and dioxins downhill. However, the chance of 
dioxin migrating into Wisconsin River is low due to its insolubility in water and tight adhesion to 
soil.  
 
ADDITIONAL CONSIDERATIONS  

During the City of Wausau Capital Improvements and Street Maintenance Committee Meeting 
on May 17, 2018, questions were raised about uptake of dioxin from soil into plants, such as 
garden vegetables, and livestock, such as backyard chickens. In general, urban soils may contain 
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contaminants such as heavy metals, petroleum products, and asbestos since urban soils are 
often closer to pollution sources, such as industrial areas, busy roads, and waste dumps. As a 
result, many soil contaminants are present at higher concentrations in urban areas. 
Contaminants may also be released into the environment by individual activities, such as 
burning coal in the backyard. Thus, it is important to minimize contact with potential 
contaminants in soil by following general best practices.  
 
Garden Plants 

Research indicates that very little of our exposure to dioxin comes from vegetables. The 
chemical properties of dioxin are such that they tend not to be taken up through the roots and 
sap of plants, but instead stick to soil particles and to the waxy exterior of plant roots. The best 
way to avoid dioxin, and other potential contaminants that may be transferred to plants from 
the soil, is to make sure food plants, particularly root crops, are properly washed and peeled 
before eating. Creating raised beds supplemented with cleaner soils is a common practice to 
avoid various soil contaminants for people that garden in urban areas.  
 
Backyard Chickens 

The detailed pathway of how dioxin from the environment transfers into chicken eggs is not 
well understood. However, research indicates that chickens ingesting feed or soil particles 
contaminated with certain chemicals may result in increased levels of contaminants in eggs. 
Free-range chicken eggs have a higher risk of being contaminated with increased levels of 
dioxins than barn or cage eggs. Thus, contamination levels in soil should be kept low and should 
be controlled in areas with backyard chickens. We recommend that individuals with backyard 
chickens restrict outdoor runs or keep the chickens in a confined area that has been covered 
with clean soils. This would likely reduce exposure to potential contaminants in backyard soils 
and decrease contaminant levels in eggs from backyard chickens.  
 

CONCLUSIONS  

Based on our risk assessment of dioxin soil testing results in the park and residential area, we 
conclude the following: 
 

 DHS concludes that there is no apparent public health hazard for the park users at the 
Riverside Park from dioxin contamination. Although dioxins are present in soils around 
the culvert outfall at concentrations above screening values for soil, the estimated 
exposure to dioxin from contact with these soils is not enough to cause harm to people 
visiting the park.   

   

 DHS concludes that there is no apparent public health hazard for the residents at the 
Thomas Street and the River Street neighborhoods from dioxin contamination. 
Although dioxins are present in soils at five residences at concentrations above 
screening values for soil, the estimated exposure to dioxin from contact with these soils 
is not enough to cause harm for these residents.   
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RECOMMENDATIONS  

 Although the risk of exposure to dioxin around the culvert outfall area is low, DHS 
recommends that the City of Wausau explore short-term and long-term options to 
further reduce the possibility of exposure to soils around the culvert outfall area.  
 

 Although the risk of exposure to dioxin from residential soils in the Thomas Street 
neighborhood is low, DHS recommends that even small amounts of exposure be 
avoided by following normal hygiene practices. These include maintaining grass and 
other vegetative ground cover and washing hands after working in garden soils and 
before eating. 
 

 Although the risk of exposure to dioxin from residential soils in the Thomas Street 
neighborhood is low, DHS recommends that urban gardeners follow common practices 
to avoid unnecessary exposure to substances widely found in residential soils. Root 
crops should be washed and peeled. We also recommend that individuals with backyard 
chickens restrict outdoor runs or keep the chickens in a confined area that has been 
covered with clean soils.  
 

I hope that this assessment will provide a better understanding of the dioxin situation in the 
Thomas Street and Riverside Park areas in Wausau for you and your constituents. Please feel 
free to contact me with any additional questions at 608-267-2949. 
 
Sincerely, 
 

 
 
Clara Jeong, PhD 
Toxicologist 
Bureau of Environmental and Occupational Health 
Wisconsin Department of Health Services   
 
Cc: 
Eric Lindman, City of Wausau 
Robert Mielke, City of Wausau 
Gary Gisselman, City of Wausau 
Dale Grosskurth, Marathon County Health Department  
Matt Thompson, DNR 
Robert Thiboldeaux, DHS 
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TABLE 1. Summary of the soil sample results from available reports 
 
 

Report Year Locations Sample Depth 
(inch/feet) 

TEF-adjusted Total 
2,3,7,8-TCDD 
(ng/kg) 

2,3,7,8-TCDD in 
Original Soil (ng/kg) 

20066 Culvert Inlet 4-6 inches 105.67 2.1 

2006 Culvert Outfall 4-6 inches 87.7 7 0 

2006 122 River street 4-6 inches 11.611 0 

20088 1003 Emter street 6-8 inches  477 ND (not detected) 

2008 130 River street 6-8 inches  2.8 ND 

2008 141 River street 6-8 inches  1.3 ND 

2008 120 River street 6-8 inches  1.9 ND 

2008 117 River street 6-8 inches  407 ND 

2008 Fern Island 6-8 inches  3.7 ND 

2008 117 River street #2 6-8 inches  4211 ND 

2008 Oak Island 6-8 inches  0.59 ND 

2008 Weston Woods 6-8 inches  0.0073 ND 

20179  B-1 1-4 feet NA <0.63 

2017 B-1 4-6 feet NA <0.15 

2017 B-2 1-4 feet NA <2.6  
(Diluted sample) 

2017 B-2 6-8 feet NA <0.1 

2017 B-3 1-2 feet NA <0.064 

2017 B-3 10-12 feet NA <0.1 

2017 B-4 1-2 feet NA <0.094 

2017 B-4 10-12 feet NA <0.094 

2017 B-5 1-4 feet NA <0.079 

2017 B-5 10-12 feet NA <0.079 

2017 B-6 1-4 feet NA <0.011 

2017 B-6 8-10 feet NA <0.071 

201810 B-101 4-5 inches 15 11 <0.28 

2018 B-102 4-5 inches 4.2 <0.41 

2018 B-103 4-5 inches 2.4 <0.23 

2018 B-104 4-5 inches 2.5 <0.23 

EPA Residential Regional Screening Level (ng/kg) 4.8  

EPA Industrial Regional Screening Level (ng/kg)  22  

 

                                                 
6
 Pace Analytical, 2006, Determination of PCDD/PCDF LEVELS. (prepared for: Friebert, Finnerty. & St. John, S.C. 

7
 Levels exceeding both EPA residential regional screening level and EPA industrial regional screening levels. 

8
 Pace Analytical, December, 2008, Report of Laboratory Analysis for PCDD/PCDF (Pace Project No: 1085806) 

9
 AECOM, September, 2017, Results for Phase 2 Environmental Sampling Investigation, Thomas Street Phase II. 

10
 Pace Analytical, 2006, Determination of PCDD/PCDF LEVELS. (prepared for: Friebert, Finnerty. & St. John, 

S.C. 
11

 Levels exceeding EPA industrial regional screening levels. 
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APPENDIX 
 
 

Exposure Calculation: 
Average Daily Intake of Dioxin for Riverside Park Users and Thomas/River Street Residents 
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Park Users 

 Conservative scenario for Park Users: 

 An individual visits the park near the culvert outfall 3 times per week, 35 weeks per year 

(considering vacation weeks and winter season when people don’t go out to the park). 

 The soil is uncovered and an individual accidentally ingests soil, since it is normal for people to 

ingest tiny amounts of soil on hands or dust in the air each day. 

 During each visit, an individual accidentally ingest soil through hand-to-mouth activity (0.1g for 

an adult, and 0.2g for a child).  

 
a. Dioxin concentration in culvert outfall soil = 87.7 ng/kg   

 

b. Average dioxin intake per park visit: 

b-1. adult 

87.7
𝑛𝑔 𝑑𝑖𝑜𝑥𝑖𝑛

𝑘𝑔 𝑠𝑜𝑖𝑙
× 0.1 𝑔 𝑠𝑜𝑖𝑙 ×  1000

𝑝𝑔

𝑛𝑔
×

1𝑘𝑔

1000𝑔
=  8.77 pg dioxin per visit 

 
 

b-2. child 

87.7
𝑛𝑔 𝑑𝑖𝑜𝑥𝑖𝑛

𝑘𝑔 𝑠𝑜𝑖𝑙
× 0.2 𝑔 𝑠𝑜𝑖𝑙 ×  1000

𝑝𝑔

𝑛𝑔
×

1𝑘𝑔

1000𝑔
=  17.54 pg dioxin per visit 

 
c. Number of park visits per year:  

3
visit

week
× 35 weeks =  105 visits 

 
d. Average daily intake of dioxin from spending time at the park: 

b-1. adult (average body weight: 70kg) 

8.77 𝑝𝑔
𝑑𝑖𝑜𝑥𝑖𝑛

𝑣𝑖𝑠𝑖𝑡
× 105

𝑣𝑖𝑠𝑖𝑡

𝑦𝑒𝑎𝑟
÷  365

𝑑𝑎𝑦

𝑦𝑒𝑎𝑟
÷  70 𝑘𝑔 =  0.036 pg

dioxin

kg · day
  

 
 

b-2. child (average body weight: 10kg) 

17.54 𝑝𝑔
𝑑𝑖𝑜𝑥𝑖𝑛

𝑣𝑖𝑠𝑖𝑡
× 105

𝑣𝑖𝑠𝑖𝑡

𝑦𝑒𝑎𝑟
÷  365

𝑑𝑎𝑦

𝑦𝑒𝑎𝑟
÷  10 𝑘𝑔 =  0.50 pg

dioxin

kg · day
 

 
e. For the River Park users, the conservative exposure scenarios calculated above are all below 

the daily acceptable reference dose of 0.7 pg/kg.day.   
  



 

11 

 

Thomas and River Street Residents 

 Conservative scenario for Thomas and River Street Residents: 

 An individual works/plays in their backyard 5 times per week, 35 weeks per year (considering 

vacation weeks and winter season when people don’t spend time at their backyard). 

 The soil is uncovered and an individual accidentally ingests soil, since it is normal for people to 

ingest tiny amounts of soil on hands or dust in the air each day. 

 During each visit, an individual accidentally ingest soil through hand-to-mouth activity (0.1g for 

an adult, and 0.2g for a child).  

 
a. The highest dioxin level detected at residential area = 47 ng/kg in soil  
 
b. Average dioxin intake per backyard visit: 

b-1. adult 

47
𝑛𝑔 𝑑𝑖𝑜𝑥𝑖𝑛

𝑘𝑔 𝑠𝑜𝑖𝑙
× 0.1 𝑔 𝑠𝑜𝑖𝑙 ×  1000

𝑝𝑔

𝑛𝑔
×

1𝑘𝑔

1000𝑔
=  4.7 pg dioxin per visit 

 
b-2. child 

47
𝑛𝑔 𝑑𝑖𝑜𝑥𝑖𝑛

𝑘𝑔 𝑠𝑜𝑖𝑙
× 0.2 𝑔 𝑠𝑜𝑖𝑙 ×  1000

𝑝𝑔

𝑛𝑔
×

1𝑘𝑔

1000𝑔
=  9.4 pg dioxin per visit 

 
c. Number of park visits per year:  

5
visit

week
× 35 weeks =  175 visits 

 
d. Average daily intake of dioxin from spending time at the park: 

b-1. adult (average body weight: 70kg) 

4.7 𝑝𝑔
𝑑𝑖𝑜𝑥𝑖𝑛

𝑣𝑖𝑠𝑖𝑡
× 175

𝑣𝑖𝑠𝑖𝑡

𝑦𝑒𝑎𝑟
÷  365

𝑑𝑎𝑦

𝑦𝑒𝑎𝑟
÷  70 𝑘𝑔 =  0.032 pg

dioxin

kg · day
  

 
 

b-2. child (average body weight: 10kg) 

9.4 𝑝𝑔
𝑑𝑖𝑜𝑥𝑖𝑛

𝑣𝑖𝑠𝑖𝑡
× 175

𝑣𝑖𝑠𝑖𝑡

𝑦𝑒𝑎𝑟
÷  365

𝑑𝑎𝑦

𝑦𝑒𝑎𝑟
÷  10 𝑘𝑔 =  0.45 pg

dioxin

kg · day
 

 
e. For the Thomas/River Street Residents, the conservative exposure scenarios calculated 

above are all below the daily acceptable reference dose of 0.7 pg/kg.day.   
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Tony Evers 
Governor 

 DIVISION OF PUBLIC HEALTH 
 

1 WEST WILSON STREET 
PO BOX 2659 

MADISON WI  53701-2659 

Andrea Palm 
Secretary 

 

State of Wisconsin 
Telephone: 608-266-1251 

Fax: 608-267-2832 
TTY: 711 or 800-947-3529 Department of Health Services 

 

dhs.wisconsin.gov 

 

February, 7, 2019 

 

The Honorable Patrick Peckham 

City Council Alderman, District 1, Wausau 
1618 Emerson St 
Wausau, WI 54403 

 

Subject: Response to Comments on the Wisconsin Department of Health Service’s Letter 
on Dioxin Contamination 

 

Dear Mr. Peckham, 

At your request, the Wisconsin Department of Health Services (DHS) reviewed comments 
prepared by Mr. Stephen Lester, Science Director of the Center for Health, Environment & 
Justice, on our letter regarding dioxin contamination. We would like to provide clarifying 
statements and additional information on our risk assessment.  

On March 7, 2018, the City of Wausau asked if there is a health risk due to dioxin contamination 
in the surface soil near the culvert area close to the Riverside Park. DHS received additional soil 
testing reports from the Thomas Street area for review. Thus, we conducted a human health 
risk assessment of dioxin in the surface soil with all available data.  

Based on the analysis of available data, DHS concludes that exposure to dioxin in surface soil 
at the Riverside Park and at the Thomas Street area are unlikely to be harmful to people. We 
conducted both cancer risk and non-cancer risk assessments using the limited soil sampling 
data available for the area. The addition of the cancer risk assessment does not change our 
initial conclusion that the level of dioxins found in the soil is unlikely to cause harm to residents 
in the area. DHS first considered a non-cancer assessment to identify the immediate health 
effects from dioxin exposure in soil. Please find the enclosed document for the details on 
human health risk assessment. 

DHS recommends further investigation of dioxin contamination to better understand the 
potential health impact in the community. The current assessment was made with the 
reasonable assumption that the worst-case exposure scenarios have been identified. However, 
there are unanswered questions about the degree and extent of soil contamination, particularly 
in Riverside Park, and the question of whether soil dioxin in the Thomas Street area is solely 
due to background or due to an identifiable source. Thus, DHS recommends investigating the 
degree and extent of dioxin contamination in soil to better characterize the area.  DHS is willing 
to re-evaluate the public health risk for the community once additional information is available. 
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I hope this letter will provide a better understanding of the DHS interpretation of the dioxin 
situation in the Riverside Park and Thomas Street areas in Wausau for you and your 
constituents. Please feel free to contact me with any additional questions at 608-267-2949. 

 

Sincerely, 

  

Clara Jeong, PhD 

Toxicologist 

Bureau of Environmental and Occupational Health 

Wisconsin Department of Health Services   

 

Cc: 

Robert Mielke, City of Wausau 

Gary Gisselman, City of Wausau 

Eric Lindman, City of Wausau 

Matt Thompson, Department of Natural Resources  

Dale Grosskurth, Marathon County Health Department  

Robert Thiboldeaux, Department of Health Services  
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Background information is available in DHS’ letter to the City of Wausau on August 20, 2018, 
subject line: Wausau Riverside Park Dioxin Contamination.1 

 

HUMAN HEALTH RISK ASSESSMENT   

A. Data Review  

We first obtained all available environmental sampling data for the Riverside Park and Thomas 
Street locations. As described in our previous letter, DHS reviewed four soil sampling reports. 
The sampling locations and results are summarized in Appendix A and Appendix B. We found 
data from 28 samples and included 12 samples in our evaluation. We excluded 12 samples from 
the phase II analysis results performed by the city of Wausau (AECOM) in 2017 because no 
dioxin was detected.2 We also excluded three samples that were collected in public recreational 
area other than Riverside Park (Fern Island, Oak Island, and Weston Woods) where all dioxin 
levels were below the Environmental Protection Agency’s (EPA’s) screening level.3 Lastly, we 
excluded the data from the culvert inlet because the area connecting the park and Wauleco 
property is fenced and no public access is available to the other side.4 The data used for this 
screening process are summarized in Table 1.  

 

Table 1. Comparison of dioxin levels detected in surface soils from Riverside Park and Thomas 
Street Area with EPA screening levels. 

a. EPA’s regional screening level (RSL) for residential soil, ng/kg 

 

We then compared the environmental sampling data to the appropriate screening levels to 
decide if further evaluation was needed. Screening levels are not thresholds of toxicity. When a 
contaminant concentration is above these values, it does not mean that health effects are 
expected but it does represent a point at which further evaluation is warranted. 

EPA’s regional screening level for dioxin in residential soils is 4.8 ng/kg. The surface soil sample 
collected from the Thomas Street neighborhood from 2006 to 2018 showed dioxin levels 
ranging from 1.3 to 47 ng/kg and the median was 4.2 ng/kg (SD = ± 18.2). A total of 6 out of 12 
samples, including the culvert outfall sample, exceeded EPA’s regional screening level for 
residential soils. Based on the screening level results, we decided to perform further evaluation.   

 

B. Determination of exposure pathways 

Location 
Number of 

Samples 
Data Type 

Result 
(ng/kg) 

EPA RSLa 
(ng/kg) 

Exceedance? 

Riverside Park 1 
Culvert 
Outfall 

105.6 

4.8 

Yes 

Thomas 
Street 

11 
Median 4.2 No 

Maximum 47 Yes 
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The next step of the assessment process is to evaluate the potential for complete exposure 
pathways, given the specific exposure situations at this site. This step involves considering the 
environmental media of concern, understanding the chemical and physical properties of the 
contaminant in the media, and identifying possible routes of human exposures and 
opportunities for people to have contact with the contaminant.  

There are several routes through which people may come into contact with a contaminant from 
the environment: ingestion, dermal exposure, and inhalation. The major dioxin exposure 
pathway for both Riverside Park users and residents in the Thomas Street area is ingestion of 
dioxin-containing soil through normal hand-to-mouth activities. While exposure through skin 
contact is also possible during such activities, it is considered a minor source because dioxin 
does not move through the skin easily. Inhalation was not evaluated because the chance of 
exposure to dioxin through breathing air is very low due to dioxin’s chemical properties.  

 

C. Evaluation of health effects 

The final step of the risk assessment process is to characterize the risk posed to receptors, in 
this case, the park users and residents. In this step, we estimate how much of the chemical of 
concern may get into a person’s body. The calculations rely on the environmental sample data 
and assumptions that determine how much, how often, and how long a person may come into 
contact with a chemical. Estimated exposure doses are expressed as the amount of 
contaminant that a person takes in daily per unit of body weight. The unit is expressed as 
milligram chemical per kilogram body weight per day (mg/kg/day). In this case, we estimated 
how much dioxin people are exposed to from accidentally ingesting dioxin-containing soil 
particles and from absorbing dioxin through skin by touching the contaminated soil.  

 
Total estimated dose (mg/kg/day) = Ingestion dose + Dermal absorption dose 
 

We calculated the total estimated doses for children and adults for the Riverside Park 
users and for the residents at the Thomas Street neighborhood. Conservative assumptions and 
parameters were included in our analysis; the assumptions and parameters used for the 
calculations are presented in detail in Appendix C. Calculation formulas are described in 
Appendix D. The health effects of the estimated doses were then evaluated by comparing them 
to established guidelines from EPA and the Agency for the Toxic Substances and Disease 
Registry (ATSDR) for both non-cancer risk and cancer risk.  

 

C-2. Evaluation of non-cancer risk  

For non-cancer risk assessment, we compared the total estimated dioxin dose to the oral 
reference dose (RfD) established by EPA. We calculated the hazard quotient by dividing the 
total estimated dose by the oral RfD. The hazard quotient is the ratio of the potential exposure 
to a substance to the level at which no harmful effect is expected. If the hazard quotient value 
is greater than 1, the substance may represent a risk to human health.  
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We assessed the estimated dose for a child (age 0 to less than 6) and for an adult for each site. 
All calculated results showed hazard quotient values below 1. The results of non-cancer risk 
assessments are summarized in Table 2. Thus, we concluded that exposure to dioxins in surface 
soil at Riverside Park of park users during occasional recreational activities is not expected to 
harm their health. We also concluded that exposure to dioxin in surface soil of Thomas Street 
residents in their yards is not expected to harm their health. 

 

Table 2. Non-cancer hazard calculations resulting from exposure to dioxins in surface soils 
from Riverside Park and Thomas Street Area, Wausau, WI. 

Location 
Concentration 

(ng/kg) 
Scenarios 

Estimated Dose (mg/kg/day) RfD 
(mg/kg/day) 

Hazard 
Quotient Ingestion  Skin  Total 

Riverside 
Park 

87.7 
Child 3.4x10-10 2.9x10-11 3.7x10-10 

7.0x10-10 

0.52 

Adult 3.6x10-11 4.3x10-12 4.0 x10-11 0.06 

Thomas 
Street  

47 
Child 3.0x10-10 2.6x10-11 3.3x10-10 0.47 

Adult 3.2x10-11 3.9x10-12 3.6x10-11 0.05 

 

C-3. Evaluation of excess cancer risk 

Current toxicological practice assumes there is no “safe dose” of a carcinogen (chemical that 
can cause cancer). In other words, exposure to any amount of a carcinogen causes some 
additional cancer risk. Because of this, EPA and ATSDR use a theoretical cancer risk approach to 
evaluate potential health risk from exposure to carcinogens.5This approach does not provide a 
yes or no answer to cancer risk but shows the chance of additional risk. An excess cancer risk 
that is below 1 in 1,000,000 is considered negligible and some regulatory agencies use this to 
establish the clean-up goal for contaminated sites.6 A risk that is above 1 in 10,000 is 
considered high enough that some sort of remediation is needed.7

 For Superfund site removal 
process, EPA considers an excess cancer risk between 1 in 10,000 and 1 in 1,000,000 to be 
acceptable and states that risks slightly greater than 1 in 10,000 may be considered to be 
acceptable if justified based on site-specific conditions.7,8  

Theoretical excess cancer risk is calculated by multiplying a total estimated dose of a substance 
by its cancer slope factor, also known as the cancer potency factor (CPF). We used the oral CPF 
value for both ingestion exposure pathway and dermal exposure pathway to estimate the total 
excess cancer risk.  

Using the conservative exposure scenarios (Appendix C), we evaluated the excess cancer risk 
for a 30-year exposure and a 70-year exposure. The results of the cancer risk assessment are 
summarized in Table 3.  

For park users, the calculated excess cancer risks are 6.1x10-6 for a 30-year exposure 
assessment and 9.5x10-6 for a 70-year exposure assessment. Stated another way, if one million 
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people are exposed to the same level of dioxin over the same amount of time (30 or 70 years), 
we estimate that 6 to 9 additional cases of cancer might occur.  

For the residential area, the calculated excess cancer risks are 5.6x10-6 for a 30-year exposure 
assessment and 9.1x10-6 for a 70-year exposure assessment. Stated another way, if one million 
people are exposed to the same level of dioxin over the same amount of time (30 or 70 years), 
we estimate that 5 to 9 additional cases of cancer might occur.  

 

Table 3. Cancer hazard calculations resulting from exposure to dioxins in surface soils from 
Riverside Park and Thomas Street Area, Wausau, WI.  

Location  
Concentration 

(ng/kg) Scenarios Duration 

Excess Cancer Risk (per 1,000,000) 

Ingestion  Skin Contact  Total 

Riverside 
Park 

87.7 

Child 5 years 3.6 0.31 3.9 

Lifetime 30 years 5.5 0.55 6.1 

Lifetime 70 years 8.6 0.91 9.5 

Thomas 
Street 

47 

Child 5 years 3.2 0.28 3.5 

Lifetime 30 years 5.2 0.49 5.6 

Lifetime 70 years 8.2 0.82 9.1 

 

Several conservative exposure assumptions were applied for the risk calculation. First, we 
assumed that dioxin is present in surface soil across the entire Riverside Park and nearby 
residential area. We also assumed that during each visit, people will always get exposed to 
contaminated soils by disturbing the covered area (grass or snow) and touching the underneath 
soil. In addition, we assumed that the exposure frequency would be consistent for either 30 or 
70 consecutive years. It is unlikely to see people’s activity fulfilling all of these assumptions in a 
realistic scenario. Thus, the calculations result in very conservative dose estimates and we 
expect actual exposures and corresponding risk to be lower than the calculated results.  

Based on the calculation and the site-specific evaluation, we concluded that exposure to dioxins 
in surface soil at Riverside Park of park users through occasional recreational activities is not 
expected to cause harm (does not cause an unacceptable increased risk of cancer). We also 
concluded that exposure to dioxin in surface residential soil of Thomas Street residents in their 
yards is not expected to cause an excessive cancer risk of concern. 

 

LIMITATIONS OF THIS ASSESSMENT   
The main limitation of this assessment is the lack of data within the area of concern. In contrast 
to prior investigations which have focused on pentachlorophenol (PCP), the extent and 
concentrations of dioxin levels in the site are not fully characterized. For the Riverside Park 
assessment, our data was limited to the culvert samples taken in 2006 as those were the only 
samples collected within the area. Dioxin levels at other more accessible areas of the park have 
not been characterized. Based on the park’s topography, it is possible that water from the 
culvert outfall could have carried sediment and dioxins downhill, although the chance of dioxin 
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migrating into Wisconsin River through groundwater is low due to dioxin’s tight adhesion to 
soil. In this assessment, we assumed the dioxin levels at the culvert area represent the “worst 
case (highest concentration)” for the whole park.  
 
 
CONCLUSIONS 

 DHS concludes that exposure to dioxin in surface soil at the Riverside Park is unlikely to 
cause adverse health effects to the park users. 

 DHS concludes that exposure to dioxin in surface soil at the Thomas Street residential 
area is unlikely to cause adverse health effects to the residents. 

 
RECOMMENDATIONS   

 DHS recommends further assessment of dioxin levels, location, and other 
characterizations to fully understand the potential health impact in the community. 
Although the exposure to dioxin in surface soil at the Riverside Park is unlikely to cause 
adverse health effects to the park users, this community is located adjacent to a former 
wood treatment facility that has used PCP for over 20 years. PCP products contain dioxin 
as impurities. Considering the amount and length of PCP use during the operation, it is 
important to assess the levels and extent of dioxin on-site as well as the potential of 
dioxin migration to off-site locations.  

 As a general practice, DHS recommends awareness of the major environmental 
sources of dioxin exposure, and steps to limit exposure. Because dioxin is ubiquitous in 
the environment and tends to accumulate in the body, it is important to reduce 
unnecessary exposure to dioxins. Dioxin accumulates in the food chain; meat and dairy 
products tend to be our greatest sources of exposure compared to fruit and vegetables.   
People working or playing in soil should wash their hands before eating. Children should 
be advised not eat dirt or put toys in their mouth while playing outside. 
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Appendix A:  Scope of the Site Including Sampling locations  

Appendix B:  Summary of all available environmental sampling data 

Appendix C: Exposure assumptions and parameters used for risk assessments for 
Riverside Park users and Thomas Street neighborhood residents 

Appendix D:  Estimated Dose Calculations  

 

 

 

  



 

9 

 

APPENDIX A. Scope of the Site Including Sampling locations  
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 APPENDIX B. Summary of all available environmental sampling data 

Report 
Year 

Locations 
Sample Depth 

(inches) 
TEF-adjusted Total 

dioxin (ng/kg) 
Exceeding EPA 

Valuea? 

2006 

Culvert Inlet 4-6 105.6 Yes 

Culvert Outfall 4-6 87.7 Yes 

122 River street 4-6 11.6 Yes 

2008 

1003 Emter street 8-10 47 Yes 

130 River street 4-6 2.8  

141 River street 6-8 1.3  

120 River street 4-6 1.9  

117 River street 4-6 40 Yes 

Fern Island 4-6 3.7  

117 River street #2 4-6 42 Yes 

Oak Island 4-6 0.59  

Weston 4-6 0.0073  

2018 

140 E Thomas street 4-5 15 Yes 

138 E Thomas street 4-5 4.2  

120 E Thomas street 4-5 2.4  

110 E Thomas street 4-5 2.5  

a. EPA Residential Regional Screening Level is 4.8 ng/kg. 

Data sources:  

 Pace Analytical, 2006, Determination of PCDD/PCDF LEVELS (prepared for: Friebert, Finnerty 
& St. John, S.C). 

 Pace Analytical, December, 2008, Report of Laboratory Analysis for PCDD/PCDF (Pace 
Project No: 1085806) 

 Sand Creek Consultants, 2018, Soil Sampling and Analysis Results for the Thomas Street 
Construction Corridor (Prepared for Citizens for an Environmentally Safe Thomas Street 
Neighborhood).   

 Data from AECOM (September, 2017, Results for Phase 2 Environmental Sampling  
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 Investigation) AECOM report is not included in the table because dioxin was not 
detected at any locations. 
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Appendix C. Exposure assumptions and parameters used for risk assessments for Riverside Park users and Thomas Street 
neighborhood residents. 

 

Parameter Symbol Value Unit Source Notes 

maximum dioxin 
concentration 

C 
Riverside Park 87.7 

ng/kg   
  

  Thomas Street 47 

conversion factor CF 1.00x10-12 kg/ng 
  

Converts contaminant concentration 
from ng to kg 

ingestion rate IR 
Child 200 

mg/day EPA 
Child age 0 to <6 

  Adult 100 

exposure frequency EF 
Riverside Park 105 

days/year   
3 visits per week, 35 weeks per year 

5 visits per week, 35 weeks per year Thomas Street 175 

exposure duration ED 

Childhood 5 

years   

Age 0 to <6 

assume total 30 year exposure 

assume total 70 year exposure 

25-year as adult 25 

65-year as adult 65 

body weight BW 
Child 15 

kg ATSDR 
Child age 0 to <6  

  Adult 70 

average time (non-
cancer) 

ATnon-cancer 
Child 1825 

days   
Child: 5 years 

Adult: 25 years Adult 9125 
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average time (cancer) ATcancer 25550 days EPA Lifetime: 70 years 

cancer potency factor CPF 1.5x105 (mg/kg/day)-1 EPA   

skin area available for 
contact 

SA 
Child 2900 

cm2 ATSDR 
 

 Adult 5700 

soil-to-skin adherence 
factor 

AF 
Child 0.2 

mg/cm2   
  

  Adult 0.07 

absorption factor ABS 0.03 N/A EPA   

adherence duration AD 1 days  EPA   

oral route adjustment 
factor 

ORAF 1 N/A 
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Appendix D. Estimated Dose Calculations 

 

Total estimated dose (non-cancer) = Ingestion dose + Dermal absorption dose 

Ingestion Route 

 

𝐼𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛 𝐷𝑜𝑠𝑒(𝑛𝑜𝑛−𝑐𝑎𝑛𝑐𝑒𝑟 (𝑚𝑔 𝑘𝑔⁄ 𝑑𝑎𝑦⁄ )) =  
𝐶 × 𝐶𝐹 × 𝐼𝑅 × 𝐸𝐹 × 𝐸𝐷 

𝐵𝑊 × 𝐴𝑇𝑛𝑜𝑛−𝑐𝑎𝑛𝑐𝑒𝑟
 

 

𝐶𝑎𝑐𝑛𝑒𝑟 𝑅𝑖𝑠𝑘 =  
𝐶 × 𝐶𝐹 × 𝐼𝑅 × 𝐸𝐹 × 𝐸𝐷 × 𝐶𝑃𝐹 

𝐵𝑊 × 𝐴𝑇𝑐𝑎𝑛𝑐𝑒𝑟
 

 

Dermal Route 

 

𝐷𝑒𝑟𝑚𝑎𝑙 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 (𝐷𝑇) =  
𝐶 × 𝐴𝐹 × 𝐴𝐵𝑆 × 𝐴𝐷 × 𝐶𝐹 

𝑂𝑅𝐴𝐹
 

 

𝐷𝑒𝑟𝑚𝑎𝑙 𝑎𝑏𝑠𝑜𝑟𝑝𝑡𝑖𝑜𝑛 𝐷𝑜𝑠𝑒(𝑛𝑜𝑛−𝑐𝑎𝑛𝑐𝑒𝑟 (𝑚𝑔 𝑘𝑔⁄ 𝑑𝑎𝑦⁄ )) =  
𝐷𝑇 × 𝑆𝐴 × 𝐸𝐹 × 𝐸𝐷 

𝐵𝑊 × 𝐴𝑇𝑛𝑜𝑛−𝑐𝑎𝑛𝑐𝑒𝑟
 

 

𝐶𝑎𝑐𝑛𝑒𝑟 𝑅𝑖𝑠𝑘 =  
𝐷𝑇 × 𝑆𝐴 × 𝐸𝐹 × 𝐸𝐷 × 𝐶𝑃𝐹 

𝐵𝑊 × 𝐴𝑇𝑐𝑎𝑛𝑐𝑒𝑟
 

 

 

Evaluation of non-cancer health Risk: 

 

 

𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 (𝐻𝑄) =  
𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝐷𝑜𝑠𝑒 (𝑚𝑔 𝑘𝑔⁄ /𝑑𝑎𝑦)

𝑅𝑓𝐷 (𝑚𝑔 𝑘𝑔⁄ 𝑑𝑎𝑦⁄ )
 

 

* The hazard quotient (HQ) is the ratio of the potential exposure to a substance to the level of 
which no harmful effects is expected. If the hazard quotient is greater than one, the substance 
may pose a health risk.  

 

Excess cancer risk = Ingestion excess cancer risk + Dermal excess cancer risk    
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Appendix F 
Wind Rose Data 

 
 

 

 

 



WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT:

Wausau Airport  2011-2015

COMMENTS: COMPANY NAME:

MODELER:

DATE:

3/8/2019

PROJECT NO.:

NORTH

SOUTH

WEST EAST

1.01%

2.02%

3.03%

4.04%

5.05%

WIND SPEED 
(Knots)

 >= 21.58

 17.11 - 21.58

 11.08 - 17.11

 7.00 - 11.08

 4.08 - 7.00

 0.97 - 4.08

Calms: 1.32%

TOTAL COUNT:

43752 hrs.

CALM WINDS:

1.32%

DATA PERIOD:

Start Date: 1/1/2011 - 00:00
End Date: 12/31/2015 - 23:59

AVG. WIND SPEED:

7.22 Knots

DISPLAY:

 Wind Speed
Direction (blowing from)

tsheskey
Text Box
Figure 1
Wind Rose Data
2011-2015



WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT:

Wausau Airport  1998-2002

COMMENTS: COMPANY NAME:

MODELER:

DATE:

3/8/2019

PROJECT NO.:

NORTH

SOUTH

WEST EAST

0.969%

1.94%

2.91%

3.88%

4.85%

WIND SPEED 
(Knots)

 >= 21.58

 17.11 - 21.58

 11.08 - 17.11

 7.00 - 11.08

 4.08 - 7.00

 0.97 - 4.08

Calms: 10.67%

TOTAL COUNT:

43371 hrs.

CALM WINDS:

10.67%

DATA PERIOD:

Start Date: 1/1/1998 - 00:00
End Date: 12/31/2002 - 23:59

AVG. WIND SPEED:

7.02 Knots

DISPLAY:

 Wind Speed
Direction (blowing from)

tsheskey
Text Box
Figure 2
Wind Rose Data
1998-2002
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Appendix G 
Laboratory Dioxin/Furan 
Method Detection Limits 

 
 

 

 

 



Pace Analytical Services, LLC
Method Detection Limit and Reporting Limit

for Dioxins and Furans by USEPA Method 1613B

Analyte
CAS# MDL (ng/Kg) PRL (ng/Kg) Lower Upper RPD

2,3,7,8-TCDF 51207-31-9 0.140 1.0 70 130 20
2,3,7,8-TCDD 1746-01-6 0.311 1.0 70 130 20
1,2,3,7,8-PeCDF 57117-41-6 0.190 5.0 70 130 20
2,3,4,7,8-PeCDF 57117-31-4 0.145 5.0 70 130 20
1,2,3,7,8-PeCDD 40321-76-4 0.156 5.0 70 130 20
1,2,3,4,7,8-HxCDF 70648-26-9 0.198 5.0 70 130 20
1,2,3,6,7,8-HxCDF 57117-44-9 0.209 5.0 70 130 20
2,3,4,6,7,8-HxCDF 60851-34-5 0.273 5.0 70 130 20
1,2,3,7,8,9-HxCDF 72918-21-9 0.261 5.0 70 130 20
1,2,3,4,7,8-HxCDD 39227-28-6 0.356 5.0 70 130 20
1,2,3,6,7,8-HxCDD 57653-85-7 0.226 5.0 70 130 20
1,2,3,7,8,9-HxCDD 19408-74-3 0.472 5.0 70 130 20
1,2,3,4,6,7,8-HpCDF 67562-39-4 0.336 5.0 70 130 20
1,2,3,4,7,8,9-HpCDF 55673-89-7 0.442 5.0 70 130 20
1,2,3,4,6,7,8-HpCDD 35822-46-9 0.457 5.0 70 130 20
OCDF 39001-02-0 1.14 10.0 70 130 20
OCDD 3268-87-9 0.730 10.0 70 130 20
Total TCDF 55722-27-5 0.140 1.0 70 130 20
Total TCDD 41903-57-5 0.311 1.0 70 130 20
Total PeCDF 30402-15-4 0.335 10.0 70 130 20
Total PeCDD 36088-22-9 0.156 5.0 70 130 20
Total HxCDF 55684-94-1 0.94 20.0 70 130 20
Total HxCDD 34465-46-8 1.05 15.0 70 130 20
Total HpCDF 38998-75-3 0.78 10.0 70 130 20
Total HpCDD 37871-00-4 0.457 5.0 70 130 20

Labeled Analyte
Lower Upper

13C12-2,3,7,8-TCDF 24 169
13C12-2,3,7,8-TCDD 25 164
13C12-1,2,3,7,8-PeCDF 24 185
13C12-2,3,4,7,8-PeCDF 21 178
13C12-1,2,3,7,8-PeCDD 25 181
13C12-1,2,3,4,7,8-HxCDF 26 152
13C12-1,2,3,6,7,8-HxCDF 26 123
13C12-2,3,4,6,7,8-HxCDF 28 136
13C12-1,2,3,7,8,9-HxCDF 29 147
13C12-1,2,3,4,7,8-HxCDD 32 141
13C12-1,2,3,6,7,8-HxCDD 28 130
13C12-1,2,3,4,6,7,8-HpCDF 28 143
13C12-1,2,3,4,7,8,9-HpCDF 26 138
13C12-1,2,3,4,6,7,8-HpCDD 23 140
13C12-OCDD 17 157
37Cl4-2,3,7,8-TCDD 35 197

Control limits

Control limits

Solids by SW3540

KL 9/17/18
Pace Analytical Services, LLC

1700 Elm Street SE, Suite 200 Minneapolis, MN  55414 
    612‐607‐1700

   www.pacelabs.com
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