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1. Introduction and Background 
In response to the U.S. Environmental Protection Agency's (EPA) letter of January 19, 2023, this Vapor Intrusion 
Evaluation Work Plan Addendum provides the proposed scope of work and field procedures for vapor intrusion (VI) 
evaluation and investigation at the Wausau Water Supply Superfund Site in Wausau, Wisconsin (Site). This Work Plan 
has been prepared in accordance with the EPA guidance document: OSWER Technical Guide for Assessing and 
Mitigating the Vapor Intrusion Pathway from Subsurface Vapor Sources to Indoor Air (June, 2015), Wisconsin 
Department of Natural Resources (WDNR) guidance document Addressing Vapor Intrusion at Remediation & 
Redevelopment Sites in Wisconsin (January 2018) and WNDR Guidance for Documenting the Investigation of 
Human-made Preferential Pathways Including Utility Corridors (June 2021).  

This Work Plan Addendum (Work Plan) aims to collect additional subsurface vapor data to determine the potential for 
vapor intrusion to indoor air. Specific tasks to be conducted include: 

– Installation of sub-slab vapor sampling points 
– Sampling and analysis of sub-slab soil vapor and indoor air 

Data obtained from this proposed sampling event will be  used in conjunction with existing data to fill in data gaps and 
update the Conceptual Site Model (CSM).  

1.1 Site Background 
The Wausau Superfund Site is located on the north side of the City of Wausau, in north-central Wisconsin, along the 
Wisconsin River in Marathon County. Figure 1.1 shows the location of the Site. The Site consists of two contaminant 
source areas separated by the Wisconsin River. The East Bank portion of the Site is related to solvent spills on 
property operated by Wausau Chemical Corporation (WCC). The West Bank portion of the Site is related to the former 
City of Wausau landfill. The former landfill property is presently owned by Regal Beloit Corporation (formerly Marathon 
Electric Company). These two properties are considered source areas for contaminants in the aquifer, which is the 
source of drinking water for the City of Wausau. The East Bank and West Bank areas are depicted on the Site Plan, 
Figure 1.2. 

Groundwater and soil remediation has been ongoing at the two source areas since approximately 1985. Remedial 
actions by the Group were initiated in the early 1990s in accordance with September 29, 1990, Record of Decision 
(ROD) and the Consent Decree (CD) entered with the court on January 24, 1991. Remedies implemented at the Site 
consisted of two soil vapor extraction (SVE) systems to address the source areas and groundwater extraction and 
treatment, utilizing existing municipal production wells (CW3 and CW6) and a remediation well (EW1).  

Source area remediation was accomplished by installing SVE systems at Marathon Electric (West Bank) and Wausau 
Chemical (East Bank) in January 1994. The SVE system at Marathon Electric operated until April 1996, when the 
West Bank source remediation was approved as complete. The East Bank SVE system was modified in 1996 and 
continued to operate until January 2001. The East Bank source remediation was approved as complete in 2007. 

Groundwater remediation was provided through two existing municipal production wells (CW3 and CW6) and one 
extraction well installed at Marathon Electric (EW1). Air strippers located at the Wausau water treatment plant treat 
water from the municipal supply wells. Water from EW1 was treated by air stripping (over riprap on the riverbank) 
before being discharged to the Wisconsin River.  

EW1 stopped operating in July 2012 due to pump failure. Since EW1 has essentially completed its performance goal, 
the Group proposed a pilot study to confirm that City wells CW6 and CW3 effectively contain the contaminant plume 
without pumping at EW1. The EW1 Shutdown, Pilot Study Report, was submitted to EPA in March 2015.  

Additional groundwater remediation was provided by a groundwater extraction system operated by WCC between 
1985 and 1996 as an interim remediation measure. The extraction system at WCC consisted of a series of shallow 
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wells at the south end of the WCC property. Groundwater from this system was treated by air stripping. This system 
was in addition to the requirements of the ROD or the CD and operation ceased in 1996. 

From March 2017 to April 2019 GHD performed additional field work to supplement existing Site data to better 
understand the potential for vapor intrusion (VI) risk in areas adjacent to the known groundwater plume footprints at 
the Site. The VI Evaluation Summary Report is provided in Appendix A.  

1.2 Land Use Near Site 
Land use is depicted in Figure 1.3. This map shows residential, commercial/industrial, railroad, and City properties.  

1.3 Site Contaminants of Potential Concern 
Site contaminants of potential concern (COPC) are limited to the following chlorinated VOCs: 

East Bank 

– Tetrachloroethylene (PCE) 
– Trichloroethylene (TCE) 
– cis-1,2-Dichloroethylene (c12DCE) 
– Vinyl chloride 

West Bank 

– Trichloroethylene 
– cis-1,2-Dichloroethylene 
– Carbon tetrachloride (CT) 
– Chloroform 

The physical properties of these VOCs are summarized in Table 1.1. Significant concentrations of CT and chloroform 
were detected in only one well, C3S, which is a shallow well in the former City landfill. These compounds were not 
detected from Marathon Electric property and are limited to the landfill.  

The East Bank COPCs are related to a release of PCE, which has degraded over time to TCE, c12DCE, and low 
concentrations of vinyl chloride. c12DCE has no indoor air standard due to the absence of inhalation toxicity 
information. However, it will be included in the list of analytes as an indicator of the presence of potential groundwater 
impacts. 

2. VI Investigation Work Plan 

2.1 Overview 
This work plan presents the procedures for additional investigations and evaluations to help complete the conceptual 
site model relative to VI. Existing groundwater data do not suggest an immediate VI risk to residential or 
commercial/industrial properties. Proposed fieldwork includes: 

1. Re-install vapor pins at the select locations noted below. 
2. Collect sub-slab vapor samples at select commercial/industrial locations (Rexnord north and south buildings, 

Dental Clinic, and Music Shop) on the East and West Bank. These locations will be placed near or at the same 
location as the past sampling events.  
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3. Collect vapor samples from the sanitary sewer manholes that are "up-flow" and "down-flow" of the Former 
Wausau Chemical Company as part of the preferential pathway investigation.  

The additional requested VI investigation activities will provide additional lines of evidence to better determine 
potential VI risks.  

The elements of the field investigations are presented below. Field procedures are detailed in Section 3 and quality 
assurance (QA) objectives are presented in Appendix B.  

2.2 Building Assessments and Access Agreements for  
Sub-slab Vapor Sampling 

Additional sub-slab vapor sampling is proposed for commercial buildings, as noted above. Upon implementing this 
work plan addendum, letters will be sent to the businesses potentially affected by field sampling activities. This letter 
will provide an introduction/reminder to explain the purpose of the proposed fieldwork and describe where the 
locations where sub-slab sampling is proposed as part of the investigation, a combination introduction/access 
agreement letter will be sent to the affected property owners. An example combination letter is also presented in 
Appendix C.  

Sub-slab sampling will be assessed to obtain information that can be used to help interpret results and better assess 
potential VI risk. Information to be obtained by these assessments includes the following: 

1. Basement depth or crawlspace; the presence of a sump 
2. Basement floor type; concrete, soil, other 
3. Locations of normally occupied areas 
4. Type of ventilation; air exchange rates 
5. Radon mitigation, vapor barrier 
6. Chemical usage 

3. Field Investigation Procedures 

3.1 Overview 
The following sections describe the installation of sampling devices and sampling procedures for each media to be 
evaluated during VI investigation activities. Proposed investigation locations are presented on Figures 3.1. 

3.2 Sub-Slab Vapor Pin Installation and Sampling 
3.2.1 Vapor Pin Installation 
With the property owner's permission, one or more sub-slab vapor pins will be installed in the basement or floor slab of 
the subject property. The number of potential pins will depend on the size of the floor area and layout of the building. 
One to three sub-slab vapor pins will be installed per building at locations agreed upon by GHD and the building 
owner/manager. The following describes the procedures for the installation of sub-slab pins. 

1. Prior to drilling holes in a foundation or slab, utilities coming into the building from the outside (e.g., gas, water, 
sewer, refrigerant, and electrical lines) will be located. The sample location will be cleared using knowledgeable 
site personal or a private utility locate company.   
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2. Prior to installation of the sub-slab Vapor PinTM, a rotary hammer drill will be used to drill a 1.5 inch diameter outer 
hole to a depth of approximately 1 inch below the surface that partially penetrates the slab. This outer hole will 
allow the protective cap to be flush with the concrete surface. 

3. A small portable vacuum cleaner will be used to remove cuttings from the hole. 
4. A rotary hammer drill with a 5/8-inch bit will be used to drill an inner hole through the remainder of the slab to a 

depth of 4 inches below the slab. Drilling into the sub-slab material will create an open cavity, which will prevent 
the obstruction of any pins during sampling. 

5. A 3/4–inch diameter bottle brush and a small portable vacuum cleaner will be used to remove cuttings from the 
hole. 

6. The thickness of the slab will be measured and recorded. 
7. A Vapor PinTM assembly will be driven into the 5/8-inch hole. The Vapor PinTM creates an airtight seal without the 

need for cement.  
8. The Vapor PinTM will be capped to prevent air exchange between the subsurface and indoor air and a flush-mount 

cap will be placed at the concrete surface so as to not interfere with day-to-day use of the building. 

Sub-slab pins constructed in the aforementioned manner can be abandoned by removing any tubing and all surface 
protective covers. The Vapor PinTM can be removed using a tool provided with the installation kit. The hole can then be 
backfilled with cement grout.  

3.2.2 Sub-slab Vapor Sampling Setup and Testing Procedures 
The sub-slab sampling assembly will be connected to the Vapor PinTM. Once connected, the sampling assembly will 
consist of the soil gas pin, Teflon tubing, vacuum gauge supplied by the laboratory, personal sampling pump, and 
vacuum canister, all connected in series (i.e., in the order of soil gas pin, vacuum gauge, pump, and canister), using 
T-connectors or T-valves. 

A personal sampling pump, or similar, will be used to conduct a vacuum test. The SOP for vacuum testing is 
presented in Appendix D.  

If the vacuum is not sustained for at least 1 minute, all fittings and tubing will be checked for tightness (or replaced) 
and the vacuum test will be repeated. 

3.2.3 Sub-slab Sample Collection Procedure 
1. Sub-slab vapor samples will be collected using the water dam method to prevent potential air leaks during 

sampling. The SOP for the water dam method is presented in Appendix D. 
2. Sub-slab vapor samples will be collected using batch certified clean vacuum canisters. Only canisters certified 

clean at the 100 percent level will be used for soil gas sampling activities Vacuum canisters will have a capacity 
of 1-liter or 6-liters depending on laboratory requirements and availability.  

3. The canisters will be fitted with a laboratory-calibrated critical orifice flow regulation device sized to restrict the 
maximum soil gas sample collection flow rate to approximately 100 milliliters per minute (mL/min). The 
100 mL/min maximum flow rate is equivalent to a sample collection time of 60 minutes for a 6-liter canister. 

4. A vacuum gauge will be supplied by the laboratory and used during sample collection to measure the initial 
canister vacuum, canister vacuum during sample collection, and residual canister vacuum at the end of sample 
collection.  

5. The canister will be connected to the soil vapor pin using a sampling assembly comprised of short lengths of 
¼-inch Teflon or Teflon lined tubing and polypropylene valves and fittings. The canister will be connected to 
the soil vapor pin along with the vacuum gauge and a purge pump (for soil vapor pin purging), in series. A T-valve 
will be used to connect the purge pump, which allows the pump to be isolated from the sampling assembly during 
sample collection. New tubing will be used for each sample. 
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6. Prior to collecting a soil gas sample, the stagnant air in the sampling assembly tubes and soil gas pin will be 
removed. The soil gas pins will be purged prior to sampling using a sampling pump at a flow rate of not more than 
200 mL/min. Prior to sample collection, three purge volumes will be drawn from the pin/sample assembly. 

7. At the start and the end of the purging period, the total concentration of volatile organic vapors of the pump 
exhaust gas should be monitored using a (PID). The PID will be connected in series after the personal sampling 
pump. PID readings will be recorded and entered in the field logbook. If VOCs are detected by the PID, the 
laboratory will be advised whether a sample could require dilution before analysis.  

8. Following purging, the valve to the purge pump will be closed, and the valves to the soil gas pin and vacuum 
canister opened to draw the soil gas sample into the canister. This should be completed concurrent with 
continued application of the leak-testing water dam. 

9. To ensure some residual vacuum in each canister following sample collection, the canister vacuum will be 
recorded after approximately 8 minutes of the expected 10 minute sample collection duration. A maximum 
residual vacuum of 10-inches Hg is allowed. A canister residual vacuum above this value will require continued 
sampling until the vacuum reading is below this threshold. A minimum 1-inch Hg residual vacuum will be required 
for the sample to be considered valid, or the sampling will be repeated using a fresh Summa canister. Once the 
vacuum is measured, the safety cap must be securely tightened on the inlet of the vacuum canister prior to 
shipment to the laboratory under chain-of-custody procedures. 

10. The critical orifice flow regulation devices (provided by the laboratory) and sampling assembly fittings/valves will 
not be re-used during sampling. 

11. The vacuum canister samples will be labeled noting the unique sample designation number, date, time, and 
sampler's initials. A bound field logbook will be maintained to record all soil gas sampling data. 

East Bank vapor samples will be analyzed for PCE, TCE, c12DCE, and vinyl chloride. West Bank samples will be 
analyzed for TCE, c12DCE, CT, chloroform, and vinyl chloride.  

The indoor air samples will only be analyzed if the corresponding sub-slab samples show any exceedances.  

Sub-slab vapor sampling QA objectives for the TO-15 analytical method are provided in Appendix B. Field procedures 
are presented in Appendix D. 

3.3 Indoor Air Sampling 
Sub-slab and indoor air sampling are being proposed for commercial/industrial buildings. Indoor air samples will be 
collected concurrently with sub-slab samples in accordance with WDNR guidance. A summary of the steps involved in 
the indoor air sampling is presented below: 

1. Similar to the soil gas samples, the indoor air samples will be collected using laboratory-certified pre-cleaned 
6-liter stainless steel vacuum canisters. Canisters will be certified as pre-cleaned at the 100 percent level in 
accordance with EPA Method TO-15. 

2. Sample canisters will be fitted with laboratory-calibrated critical orifice flow regulators sized to restrict the 
maximum air sample collection flow rate into the canister and provide a sample collection duration of 
approximately 24 hours. 

3. The laboratory will supply a vacuum gauge for each canister and will be used during sample collection to 
measure the initial canister vacuum, canister vacuum during sample collection, and residual canister vacuum at 
the end of sample collection. 

4. The canisters will be deployed at a typical breathing zone height of approximately 4 to 5 ft. above the floor/ground 
surface. 

5. Collection of field duplicate indoor air samples will be achieved by deploying two canisters side by side 
simultaneously with a single inlet and a T-connection. Field duplicate samples will be collected at a frequency of 1 
in 20 indoor air and outdoor ambient air samples per sampling event. 
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6. Indoor air sampling will be continued until the vacuum reading is between -10 and -5 in Hg. The vacuum gauge 
reading must not be greater than -1 in Hg for the sample to be considered valid. After recording the final canister 
vacuum reading, the canister valve will be closed and the safety cap securely tightened on the inlet of the 
canister. Sample canisters will be shipped to the laboratory under chain-of-custody procedures. 

7. The canister serial numbers will be recorded and a unique sample identification number will be assigned to each 
canister/sample identifying the sample number, date, time, and sampler's initials. A bound field logbook will be 
maintained to record all indoor air/outdoor ambient air sampling field measurements. 

East Bank indoor air and ambient air samples will be analyzed for PCE, TCE, c12DCE, and vinyl chloride. West Bank 
indoor and ambient air samples will be analyzed for TCE, c12DCE, CT, chloroform, and vinyl chloride. 

Indoor air sampling QA objectives TO-15 analytical method are provided in Appendix B. Field procedures are 
presented in Appendix D.  

4. VI Preferential Pathway Investigation 
The historical groundwater and VI analytical results do not indicate that any contaminated utility conduits exist, nor are 
they contributing to commercial or residential buildings. The City of Wausau provided utility maps showing the 
locations of sewer and water mains in the investigation areas. After reviewing these maps in relation to our 
investigation areas, there appear to be no direct connections to the commercial/industrial buildings.  

In addition, considering that utility backfill is typically compacted fill, the native soils may be more permeable than 
backfilled utility trenches, and preferential pathways are not likely to occur. As mentioned above, the City of Wausau 
provided utility maps showing the locations of sewer and water mains in the investigation areas. Copies of these maps 
are provided in Appendix E.  

However, to confirm our findings above, we propose collecting three VI samples as required in the WNDR Guidance 
Document. The samples will be collected from sanitary sewer manholes that are "up-flow" and "down-flow" of the 
Former Wausau Chemical Company, as shown in Figure 3.2.   

4.1 Manhole Vapor Sampling  
Per the WDNR Guidance Document, the recommended sampling method for manholes currently consists of collection 
of a grab sample with an evacuated canister. As long as the opening to the manhole is small, there is no need to seal 
the tubing. If the manhole cover must be completely removed, allow the air in the sewer to equilibrate for an hour after 
the cover is replaced before a sample is collected. It is appropriate to collect a grab sample (that is, without a flow 
controller). A one-liter evacuated canister will be sufficient in most circumstances. 

The tubing will be placed down the manhole to a depth that is approximately 1 foot above the bottom of the sewer or 
top of liquid.  

Since sanitary sewers are not a concern for allowing vapor phase contaminants into occupied structures, these vapor 
samples will be analyzed for PCE, TCE, c12DCE, and vinyl chloride, similar to the other samples collected on the East 
Bank. 

5. Reporting 
Laboratory results will be provided as GHD receives them from the lab. After completing the scope of work described 
herein, a field investigation report will be prepared for submittal to WDNR and EPA. The report will include a narrative 
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of the field investigation activities, tabulated data, figures, data interpretation, laboratory reports, and 
recommendations. A final report will be prepared for review by WDNR and EPA. 

6. Schedule 
It is anticipated that the field investigation described herein will take approximately two to four days to complete, 
although property access issues could potentially delay portions of the investigation.  

Upon completion of the supplemental VI evaluation, a final report will be submitted to WDNR and EPA within 90 days 
after receipt of the final laboratory report.  
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This document is in draft form. A final version of this document may 
differ from this draft. As such, the contents of this draft document 
shall not be relied upon. GHD disclaims any responsibility or liability 
arising from decisions made based on this draft document. 

GHD 
1801 Old Highway 8 Northwest Suite 114 St Paul Minnesota 55112 USA 
T 651 639 0913 F 651 639 0923 W www.ghd.com 

January 29, 2020 Reference No. 003978 
 
 
Sheri Bianchin     Matt Thompson 
Remedial Project Manager   Hydrogeologist 
EPA Region 5     Wisconsin Department of Natural Resources 
77 West Jackson Blvd.    1300 W. Clairemont Avenue 
Chicago, IL 60604-3590    Eau Claire, Wisconsin 54701 
 
Dear Ms. Bianchin and Mr. Thompson: 
 
Re: Vapor Intrusion Evaluation Summary Report  

Wausau Water Supply NPL Site 
Wausau, Wisconsin 

1. Overview 

From March 2017 to April 2019 GHD performed additional field work to supplement existing Site data in 
an effort to better understand the potential for vapor intrusion (VI) risk in areas adjacent to the known 
groundwater plume footprints at the Site. These activities are listed below and summarized in greater 
detail in the sections to follow. Figure 1 presents a Site Plan. 

1. Installed temporary monitoring wells and collected groundwater samples for volatile organic 
compound (VOC) analysis to further delineate groundwater impacts in residential and 
commercial/industrial areas on the West Bank and East Bank. This was conducted in March 2017 
and is summarized in Section 1.2. 

2. Installed vapor probes and collected vapor samples to delineate the horizontal and vertical extent 
of potential VOCs in the vadose zone on the West Bank and East Bank. Two sampling rounds 
were conducted in March 2017 and August 2017 as summarized in Section 1.3. 

3. Collected sub-slab and indoor air samples at select residential and commercial/industrial buildings 
on the West Bank and East Bank. West Bank samples were collected on two occasions in 
March 2017 and August 2017. The West Bank results are summarized in Section 1.4. East Bank 
sub-slab and indoor air sampling has occurred on six occasions from April 2017 through 
September 2019. These results are summarized in Section 1.4. 

1.1 Additional Groundwater Sampling Results 

Additional groundwater delineation was conducted to the east of monitoring well E24AR on the East Bank 
and north of Marathon Electric property on the West Bank in March 2017. These groundwater samples 
were collected from temporary wells that were removed after sample collection. VOC data from these 
locations were used to confirm and establish the extent of potential groundwater vapor sources.  

http://www.ghd.com/
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1.1.1 East Bank Groundwater Sampling 

On March 6 and 7, 2017, groundwater samples were collected on the East Bank to further delineate the 
eastern extent of the groundwater plume. Temporary wells were installed at nine locations (E1 through 
E9) as shown on Figure 2. Samples from these wells were analyzed for tetrachloroethene (PCE), 
trichloroethene (TCE), cis-1,2-dichloroethene (c12DCE), and vinyl chloride.  

While groundwater samples from temporary wells E1 through E7 all had VOC detections, only temporary 
wells E2 (15 µg/L TCE) and E4 (5.4 µg/L vinyl chloride) had VOC concentrations that slightly exceeded 
the VI screening level for groundwater0 F

1. Temporary wells E8 and E9 had no detections. All East Bank 
groundwater sampling results are shown in Table 1. 

The East Bank groundwater delineation sampling results indicated that the eastern limit of the VOC plume 
was between N 2nd Street and N. 3rd Street, and the southern limit was north of Lincoln Avenue (see 
Figure 2). 

1.1.2 West Bank Groundwater Sampling 

Potential VI sources on the West Bank are related to shallow groundwater and soils in the former City 
landfill. On March 8 and 9, 2017, groundwater samples were collected adjacent to Marathon Electric 
building “A” to further delineate the groundwater plume adjacent to and immediately downgradient from 
the fill area. Additionally, shallow groundwater samples were collected at select locations north of 
Marathon Electric property to confirm that the shallow aquifer is not impacted in that area. A total of seven 
temporary wells (W1 through W7), as shown on Figure 2, were installed on the West Bank. Samples from 
these wells were analyzed for TCE, c12DCE, CT, chloroform, and vinyl chloride.  

Of the groundwater samples collected from the seven temporary wells on the West Bank, only two 
samples contained VOCs at detectable concentrations. Temporary well W2 had a TCE detection of 
1.0 µg/L. Temporary well W4, directly downgradient from W2 had a chloroform concentration on 2.1 µg/L. 
None of the groundwater samples collected from the West Bank temporary wells had VI screening level 
exceedances. All West Bank groundwater sampling results are shown in Table 1. 

The West Bank groundwater delineation sampling results indicated that the VOC plume is primarily within 
the deeper portion of the aquifer and VOCs in the shallow portion of the aquifer do not extend far from the 
landfill. 

1.2 Soil Vapor Sampling Results 

Vapor samples were collected at each of the East Bank and West Bank groundwater delineation 
temporary well locations. Vapor probes were constructed with 6-inch stainless steel screen implants 
attached to ¼” polyethylene tubing. Two vapor probe sampling events were conducted in the spring and 

                                                      
1 USEPA VISL Calculator with 10-5 additional cancer risk. 
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late summer of 2017. All vapor probes were sampled using stainless steel vacuum canisters and samples 
were analyzed by the TO-15 method. Vapor probe locations are depicted on Figure 2. 

1.2.1 East Bank Vapor Probes 

In March 2017, vapor probes were installed at each of the nine East Bank groundwater sampling locations 
described in Section 1.1.1. For locations where the depth to groundwater was greater than 20 feet (E2 
and E4 through E9), vapor sample collection was attempted at two depths, one just above the water table 
and the other at 8.5 to 9 ft bgs (assumed basement depth). At the two locations where the water table was 
20 ft bgs or shallower (E1 and E3), only one sample was collected. These probes were screened from 8.5 
to 9 ft bgs as well. There were nine total shallow probes and seven total deep probes (16 probes total) on 
the East Bank. Samples were collected using vacuum canisters and were analyzed by the TO-15 
method. East Bank vapor analytes include PCE, TCE, c12DCE, and vinyl chloride. 

March 2017 East Bank vapor probe sampling results are presented in Table 2. The shallow probe at 
location E7 had water in the screened interval and was not sampled. All 15 of the remaining probes were 
successfully sampled. All 15 probes had detectable VOC concentrations, although none exceeded their 
respective residential or small industrial screening levels.  

On August 1, 2017, GHD collected a second round of soil vapor samples from the East Bank probes. 
August 2017 East Bank vapor probe sampling results are also provided in Table 2. The single probe 
installed at E3 and both shallow and deep probes installed at E6 were not sampled because they were 
removed due to road construction. The shallow probe installed at E7 was not sampled due to the 
presence of water in the probe. Of the remaining 12 probes, all had detectable VOC concentrations, 
although none exceeded their respective residential or small industrial screening levels. 

1.2.2 West Bank Vapor Probes 

In March 2017, vapor probes were installed at each of the seven West Bank groundwater sampling 
locations described in Section 1.1.2. For locations where the depth to groundwater was greater than 
20 feet (W1 through W4 and W7), vapor samples were attempted to be collected at two levels, one just 
above the water table and the other at 8.5 to 9 ft. bgs (assumed basement depth). At the two locations 
where the water table was 20 ft. bgs or shallower (W5 and W6), only one sample was collected. 
These probes were screened from 5.5 to 6 ft. bgs. There were seven total shallow probes and five total 
deep probes (12 probes total). Samples were collected using vacuum canisters and were analyzed by the 
TO-15 method. West Bank vapor analytes include TCE, c12DCE, vinyl chloride, CT, and chloroform. 

On March 13 and 14, 2017, GHD collected soil vapor samples from the 12 West Bank probes and these 
sampling results are presented in Table 2. All probes had detectable VOC concentrations, although none 
exceeded their respective residential or non-residential screening levels. 

On August 1, 2017, GHD collected a second round of soil vapor samples from the 12 West Bank probes. 
August 2017 West Bank vapor probe sampling results are included in Table 2. W6 was not sampled due 
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to water in the probe. All of the 11 probes sampled had detectable VOC concentrations, although none 
exceeded their respective USEPA residential or large industrial screening levels. 

1.3 Sub-slab and Indoor Air Sampling Results 

Sub-slab vapor and indoor air sampling was conducted at residential and commercial buildings that were 
identified as potential vapor intrusion risks based on their proximity to source areas or elevated 
groundwater concentrations. The scope of this evaluation included assessments of residential and 
commercial/industrial buildings for occupancy, construction, basements, ventilation, and presence of 
radon mitigation system. Where access was granted, sub-slab/indoor air locations were sampled at least 
twice to confirm the initial results. 

1.3.1 East Bank Sub-slab and Indoor Air Sampling 

The initial vapor sampling on the East Bank occurred at five residential properties along North 2nd Street 
and one commercial property (Bridge Community Clinic). Sample locations are shown on Figure 3. 
Sampling rounds were conducted in April, May, and July 2017, and in March 2018. Two to four samples 
were collected from the six locations and each sample was analyzed using the TO-15 method for PCE, 
TCE, c12DCE, and vinyl chloride. Sub-slab and indoor air laboratory results are presented in Table 3.  

Based on an additional groundwater result obtained from monitoring well WW-6 in the fall of 2017, an 
additional residential property (2108 N. 3rd St.) was added to the March 2018 sampling round. Subsequent 
monitoring events included the commercial property at 200 E. Wausau Avenue (D&J Rentals) and a 
residential property at 2103 N. 3rd Street. Two adjacent residential properties and one commercial 
property (Thrive Foodery) were contacted to request access for sampling, but access was not obtained. 
Sub-slab and indoor air results for all sampling events are included in Table 3. A summary of the 
sequence of sampling events and the locations sampled, as well as a list of the properties that were 
contacted but either did not respond or denied access is provided in Table 4.. 

1.3.1.1 East Bank Residential Sub-slab and Indoor Air Results 

USEPA/WDNR sub-slab screening levels are included on Table 3. The residential sub-slab screening 
level for TCE (70 µg/m3) was exceeded in three of the 18 samples collected and each of the three 
exceedances were from a different location. The highest sub-slab TCE concentration was 160 µg/m3. 
However, three other samples from the same location did not exceed 12 µg/m3. The screening levels for 
PCE and vinyl chloride were not exceeded in any of the sub-slab samples. 

A total of 23 residential indoor air samples were collected from eight homes. The indoor air action levels 
were not exceeded in any of the samples except for one basement sample that slightly exceeded the TCE 
action level of 2.1 µg/m3. Two subsequent TCE results for that location (1917 N. 2nd St.) were 0.28 µg/m3 
and 1.6 µg/m3. The basement at 1917 N. 2nd St. is unfinished and is used solely for laundry and storage. 
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1.3.1.2 East Bank Small Commercial Sub-slab and Indoor Air Results 

Two small commercial properties were evaluated as part of the sub-slab/indoor air investigation. Samples 
were collected in April and July, 2017, at the Bridge Community Clinic and samples were collected in April 
and September, 2019, at J & D Rentals. The lab results are included in Table 3. The basements of both of 
these locations are near the water table and PCE and TCE were detected in all sub-slab samples. 
Concentrations were assessed relative to the USEPA/WDNR small commercial screening levels and none 
of the results exceeded an action level. 

PCE and TCE were also detected in all of the indoor air samples collected in the basement level of the 
two buildings, but all concentrations were far below their respective action levels, as shown on Table 3. 

Based on the East Bank residential and commercial indoor air results, there does not appear to be a 
health risk at the tested properties related to potential vapor intrusion of Site chemicals. No additional 
vapor intrusion evaluation is recommended. 

1.3.2 West Bank Sub-slab and Indoor Air Sampling 

Sub-slab and indoor air sampling on the West Bank was limited to Marathon Electric (Regal) property. 
Groundwater results from residential areas hydraulically downgradient from Marathon Electric revealed 
that the shallow groundwater is not impacted. Thus, additional vapor intrusion evaluation of the West Bank 
residential area is not needed. 

Based on the close proximity of Marathon Electric buildings to the former City landfill, sub-slab sampling 
was performed at six total locations in the two buildings closest to the former landfill. Sub-slab and indoor 
air sample locations are shown on Figure 4. Two sampling events were performed in March and 
August 2017. All samples were collected using vacuum canisters and laboratory analysis was performed 
using the TO-15 method. West Bank vapor analytes included TCE, c12DCE, CT, chloroform, and vinyl 
chloride. 

1.3.2.1 West Bank Sub-slab and Indoor Air Results 

West Bank sub-slab results are presented Table 5. The vapor data were compared to sub-slab screening 
levels and indoor air action levels for large industrial buildings. The sub-slab TCE concentrations from 
both sampling events at SS-2 beneath Building B and at SS-5 beneath Building A exceeded the screening 
level of 880 µg/m3. Chloroform and CT were also detected in some of the sub-slab samples, but all 
concentrations were below their respective screening levels.  

Indoor air samples were collected from one location inside each building, as shown on Figure 4. TCE, CT, 
and chloroform were detected in both sampling events, but all concentrations were far below the indoor air 
action levels for large industrial buildings. 

Since the indoor air concentrations did not suggest a health risk to Marathon Electric employees, no 
additional vapor intrusion evaluation is recommended on the West Bank. 
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Groundwater VOC concentrations are expected to continue their long term decline. However, GHD will 
continue evaluating groundwater data and if concentrations increase in the shallow aquifer, potential 
additional vapor intrusion evaluation will be conducted. 

Sincerely, 

GHD 

 

 

Charles Ahrens    Kiel Jenkin 

CA/sb/1 

Encl. 
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Table 2

Vapor Probe Results - East Bank and West Bank Locations
Wausau Water Supply NPL Site

Wausau, Wisconsin

Page 4 of 4

GHD 3978Bianchin-Thompson1-T2.xlsx

West Bank -    
August 2017 Date

Water 
Table    
Depth                   
(ft bgs)

Vapor Probe 
Screen Depth (ft 

bgs) Units Tr
ic

hl
or

oe
th

en
e

ci
s-

1,
2-

D
ic

hl
or

oe
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en
e

Vi
ny

l c
hl
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id

e

C
ar

bo
n 

te
tra

ch
lo

rid
e

C
hl

or
of

or
m

W-1S (Indust) 8/1/2017 33 8.5 - 9 ug/m3 0.77 J/0.75 U 0.95 U/0.95 U 0.74 U/0.74 U 0.94 U/0.94 U 0.73 U/0.73 U
W-1D (Indust) 8/1/2017 33 29.5 - 30 ug/m3 170 0.95 U 0.74 U 4.5 J 1.3 J

W-2S (Indust) 8/1/2017 30 8.5 - 9 ug/m3 160 0.95 U 0.74 U 0.94 U 0.73 U
W-2D (Indust) 8/1/2017 30 26.5 - 27 ug/m3 100 0.95 U 0.74 U 0.94 U 0.73 U

W-3S 8/1/2017 34 8.5 - 9 ug/m3 4.5 0.95 U 0.74 U 0.94 U 0.75 J
W-3D 8/1/2017 34 30.5 - 31 ug/m3 13 0.95 U 0.74 U 0.94 U 0.73 U

W-4S 8/1/2017 21 8.5 - 9 ug/m3 0.75 U/0.75 U 0.95 U/0.95 U 0.74 U/0.74 U 0.94 U/0.94 U 20/14
W-4D 8/1/2017 21 18.5 - 19 ug/m3 65 0.95 U 0.74 U 1.3 J 21

W-5S 8/1/2017 9 5.5 - 6 ug/m3 4.5 0.95 U 0.74 U 0.94 U 0.73 U

W-6S 8/1/2017 9.5 5.5 - 6 ug/m3 W W W W W

W-7S 8/1/2017 28 8.5 - 9 ug/m3 7.8 0.95 U 0.74 U 0.94 U 0.73 U
W-7D 8/1/2017 28 24.5 - 25 ug/m3 1.8 J 0.95 U 0.74 U 0.94 U 0.73 U

ug/m3 70 -- 57 127 43

ug/m3 880 -- 2,800 2,050 540

Notes:

W 
Screening  levels are based on USEPA’s VISL Calculator with a 10-05 target risk for carcinogens; and a 1.0 Hazard Quotient 

Non-industrial Screening Level (10-5 Additional Risk)                                                        
(0.03 attenuation factor)

Large Industrial Screening Level (10-5 Additional Risk)                                                        
(0.01 attenuation factor)

- Probe W6S could not be sampled during the August 2017 sampling event due to water in the probe



Table 3

East Bank Subslab and Indoor Air Lab Results
Wausau Water Supply NPL Site

Wausau. Wisconsin

Page 1 of 2

GHD 3978Bianchin-Thompson1-T3, T4.xlsx

(Bodenheimer) Date
Sample    

Location Te
tr
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oe
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en

e
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en
e
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(Bodenheimer) Date
Sample              

Location Te
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e
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en

e
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ny
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hl
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id

e

1901 N. 2nd St. 4/4/2017 Subslab 130 11 9.6 0.074 U 1901 N. 2nd St. 4/4/2017 Basement 0.15 J 0.075 U 0.095 U 0.074 U
1901 N. 2nd St. 7/31/2017 Subslab 7.8 1.4 J 1.0 J 0.074 U 1901 N. 2nd St. 7/31/2017 Basement 0.44 J 0.075 U 0.095 U 0.074 U
1901 N. 2nd St. 3/27/2018 Subslab 140 56 68 0.074 U 1901 N. 2nd St. 3/27/2018 Basement 0.38 J 0.15 J 0.095 U 0.074 U

(Hang) (Hang)
1905 N. 2nd St. 5/15/2017 Subslab 160 0.18 0.095 U 0.074 U 1905 N. 2nd St. 5/15/2017 1st Floor 0.14 J 0.075 U 0.095 U <0.074
1905 N. 2nd St. 3/28/2018 Subslab 220 84 3.2 0.074 U 1905 N. 2nd St. 3/28/2018 1st Floor 0.11 J 0.075 U 0.095 U 0.074 U

(Westberg) (Westberg)
1909 N. 2nd St. 5/15/2017 Subslab 47 0.40 0.095 U 0.074 U 1909 N. 2nd St. 5/15/2017 1st Floor 0.31 J 0.075 U 0.095 U 0.074 U
1909 N. 2nd St. 7/31/2017 Subslab 57 0.86 J 0.095 U 0.074 U 1909 N. 2nd St. 7/31/2017 1st Floor 0.28 J 0.075 U 0.095 U 0.074 U
1909 N. 2nd St. 3/27/2018 Subslab 100 8.6 0.095 U 0.074 U 1909 N. 2nd St. 3/27/2018 1st Floor 0.31 J 0.20 J 0.095 U 0.074 U

(Viergutz) (Viergutz)
1915 N. 2nd St. 4/4/2017 Subslab 63 3.5 0.095 U 0.074 U 1915 N. 2nd St. 4/4/2017 1st Floor 1.1 0.33 0.095 U 0.074 U
1915 N. 2nd St. 7/31/2017 Subslab 42 1.0 J 0.095 U 0.074 U 1915 N. 2nd St. 7/31/2017 1st Floor 0.24 J 0.075 U 0.095 U 0.074 U
1915 N. 2nd St. 3/27/2018 Subslab 65 42 0.095 U 0.074 U 1915 N. 2nd St. 3/27/2018 1st Floor 0.65 0.52 0.099 J 0.074 U

(Krause) (Krause)
1917 N. 2nd St. 4/4/2017 Subslab 110 12 0.52 0.086 J 1917 N. 2nd St. 4/4/2017 1st Floor 0.70 1.8 0.42 0.074 U
1917 N. 2nd St. 5/15/2017 Subslab 68 12 0.095 U 0.074 U 1917 N. 2nd St. 5/15/2017 1st Floor 0.28 J 0.14 J 0.095 U 0.074 U
1917 N. 2nd St. 7/31/2017 Subslab 49 3.3 0.095 U 0.074 U 1917 N. 2nd St. 7/31/2017 1st Floor 0.56 0.075 U 0.095 U 0.074 U
1917 N. 2nd St. 3/27/2018 Subslab 76 160 2.8 J 0.074 U 1917 N. 2nd St. 3/27/2018 1st Floor 0.65 0.86 0.40 0.074 U

1,400 70 -- 57 (Krause)
1917 N. 2nd St. 5/15/2017 Basement 1.2 2.9 0.68 0.074 U
1917 N. 2nd St. 7/31/2017 Basement 0.38 J 0.28 0.095 U 0.074 U
1917 N. 2nd St. 3/27/2018 Basement 0.99 1.6 0.75 0.074 U

42 2.1 -- 1.7

Note: All units µg/m3

SUB-SLAB INDOOR AIR

Sub-slab Residential Screening Level                                                                      
(0.03 attenuation factor)

Residential Indoor Air Action Level
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East Bank Subslab and Indoor Air Lab Results
Wausau Water Supply NPL Site

Wausau. Wisconsin
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(Steffen) Date
Sample    

Location Te
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(Steffen) Date
Sample    

Location Te
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e

2108 N 3rd St. 3/27/2018 Subslab 370 120 42 0.074 U 2108 N 3rd St. 3/27/2018 1st Floor 2.1 0.83 0.16 J 0.074 U
2108 N. 3rd St. 4/25/2019 1st Floor 2.4 0.65 0.095U 0.074U
2108 N. 3rd St. 4/25/2019 Basement 3.4 0.71 0.095U 0.074U

(Helke) (Helke)
2103 N. 3rd St 4/25/2019 Subslab 1.1U 0.75U 0.95U 0.74U 2103 N. 3rd St. 4/25/2019 1st Floor 1.7 0.38 0.095U 0.074U
2103 N. 3rd St 9/24/2019 Subslab 1.1 0.32U 0.40U 0.66U 2103 N. 3rd St. 9/24/2019 1st Floor 0.69 0.039 J 0.095U 0.074U

1,400 70 -- 57 42 2.1 -- 1.7

Commercial Properties

(Bridge Clinic) (Bridge Clinic)
Bridge Comm. Clinic 4/4/2017 Subslab 3,000 58 7.6 U 5.9 U Bridge Comm. Clinic 4/4/2017 Basement 16 0.44 0.095 U 0.074 U
Bridge Comm. Clinic 7/31/2017 Subslab 2,700 65 6.7 U 5.2 U Bridge Comm. Clinic 7/31/2017 Basement 2.1 0.34 0.095 U 0.074 U

(D&J Rentals 200 E. Wausau Ave.) (D&J Rentals 200 E. Wausau Ave.)
D&J Showroom 4/25/2019 Subslab 740 25 0.095U 0.074U D&J - Showroom 4/25/2019 Basement 0.68 0.098 0.95U 0.74U
D&J South Storage 4/25/2019 Subslab 97 15 0.40 J 0.074U D&J - Showroom 9/24/2019 Basement 2.2 0.088 0.04U 0.066U
D&J South Storage Dup. 4/25/2019 Subslab 100 16 1.6 J 0.074U 180 8.8 -- 28
D&J Showroom 9/24/2019 Subslab 1,100 37 0.40U 0.66U
D&J South Storage 9/24/2019 Subslab 240 11 1.1 J 0.074U
D&J South Storage Dup 9/24/2019 Subslab 220 10 1.1 J 0.074U

6,000 290 -- 930

Note: All units µg/m3

SUB-SLAB INDOOR AIR

Screening Levels and Action Levels are from Wisconsin DNR "WI Vapor Quick Look-Up Table, Indoor Air 
Vapor Action Levels and Vapor Risk Screening Levels. Based on November 2017 U.S.EPA Regional 
Screening Levels.

Sub-slab Residential Screening Level                                                                      
(0.03 attenuation factor) Residential Indoor Air Action Level

Small Commercial Sub-slab Screening Level                    
(0.03 attenuation factor)

Small Commercial Indoor Air Action Level 



Table 4

Summary of Property Owner Contacts and Sequence of Sub-slab and Indoor Air Sampling
Wausau Water Supply NPL Site

Wausau, Wisconsin

Page 1 of 1

GHD 3978Bianchin-Thompson1-T3, T4.xlsx

Sampling Event Date

Round 1 4/4/2017

Round 2 5/15/2017

Round 3 7/31/2017

Round 4 3/27/2018

Round 5 4/25/2019

Round 6 9/24/2019

Properties Contacted                                              
to Request Access Properties Sampled

Properties Not Responding or               
Declined Access

1901, 1905, 1909, 1915, and 1917 N. 2nd 
Street, Bridge Comm. Clinic 1901, 1915, and 1917 N. 2nd Street, Bridge Comm. Clinic 1905 and 1909 N. 2nd Street

1905, 1909, and 1917 N. 2nd Street
First sample from 1905 and 1909 N. 2nd St..Second sample from 
1917 N. 2nd St.. None

1901, 1905, 1909, 1915, and 1917 N. 2nd 
Street, Bridge Comm. Clinic

Second sample from 1901, 1909, 1915 N. 2nd St. and Bridge 
Comm. Clinic. Third sample from 1917 N. 2nd St. 1905 N. 2nd St.

2103, 2105, 2106, 2108 N. 3rd St, Thrive 
Foodery, D&J Rentals Second samples from 2103 N. 3rd and D&J Rentals

No responses from 2105 N. 3rd and Thrive 
Foodery.  2106 N. 3rd refused access 

1901, 1905, 1909, 1915, and 1917 N. 2nd, 
Bridge Comm. Clinic and 2108 N. 3rd St.

Second sample from 1905 N. 2nd, Third samples from 1901, 
1909, 1915 N. 2nd St.. Fourth sample from 1917 N. 2nd. Plus first 
sample from 2108 N. 3rd St. None

2103, 2105, 2106, 2108 N. 3rd St, Thrive 
Foodery, D&J Rentals 2108 N. 3rd (second sample), 2103 N. 3rd, D&J Rentals

No responses from 2105 N. 3rd and Thrive 
Foodery. 2106 N. 3rd refused access 



Table 5

West Bank Sub-slab Vapor and Indoor Air Results
Wausau Water Supply NPL Site

Wausau, Wisconsin

Page 1 of 2

GHD 3978Bianchin-Thompson1-T5.xlsx

Sub-slab Regal -  March 2017 Date Units Tr
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e

C
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m

SS-1 (north side Building B) 3/13/2017 ug/m3 270 1.3 J 0.37 U 0.47 U 0.40 J

SS-2 (middle Building B) 3/13/2017 ug/m3 9,400 150 21 U 1,200 220

SS-3 (south side Building B) 3/13/2017 ug/m3 0.78 0.95 U 0.74 U 0.62 0.17 J

SS-4 (southeast side Building A) 3/13/2017 ug/m3 220 0.99 J 0.25 U 5.3 1.5

SS-5 (southeast side Building A) 3/13/2017 ug/m3 4,800 17 U 13 U 17 U 41 J

880 -- 2,800 2,000 530

Indoor Air Regal -  March 2017

Indoor Air - Building B 3/13/2017 ug/m3 1.6 0.095 U 0.074 U 0.44 J 0.15 J

Indoor Air - Building A 3/13/2017 ug/m3 0.82 0.095 U 0.074 U 0.42 J 0.14 J

8.8 -- 28 20 5.3

Outdoor Air near Building B 3/13/2017 ug/m3 0.075 U 0.095 U 0.074 U 0.41 J 0.093 J

Sub-slab Large Industrial Screening Level                                               
(0.01 attenuation factor)

Industrial Indoor Air Action Level
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West Bank Sub-slab Vapor and Indoor Air Results
Wausau Water Supply NPL Site

Wausau, Wisconsin
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Sub-slab Regal - August 2017 Date Units Tr
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SS-1 (north side Building B) 8/1/2017 ug/m3 280 1.3 J 0.74 U 0.94 U 0.73 U

SS-2 (middle Building B) 8/1/2017 ug/m3 15,000 260 43 U 1,800 470

SS-3 (south side Building B) 8/1/2017 ug/m3 0.75 U 0.95 U 0.74 U 5.5 0.73 U

SS-4 (southeast Building A) 8/2/2017 ug/m3 9.4 0.95 U 0.74 U 0.94 U 0.73 U

SS-5 (southeast Building A) 8/1/2017 ug/m3 4,900 15 U 12 U 15 U 50 J

880 -- 2,800 2,000 530

Indoor Air Regal - August 2017

Indoor Air - Building B 8/1/2017 ug/m3 0.075 U 0.095 U 0.074 U 0.41 J 0.15 J

Indoor Air - Building A 8/1/2017 ug/m3 0.17 J 0.095 U 0.074 U 0.45 J 0.14 J

8.8 -- 28 20 5.3

Outdoor Air near Building B 8/1/2017 ug/m3 0.075 U 0.095 U 0.074 U 0.44 J 0.14 J

Notes:

4,800 - Result exceeded applicable screening level
J - Estimated value

Industrial Indoor Air Action Level

Sub-slab Large Industrial Screening Level                                         
(0.01 attenuation factor)

Screening Levels and Action Levels are from Wisconsin DNR "WI Vapor Quick Look-Up Table, Indoor Air Vapor 
Action Levels and Vapor Risk Screening Levels. Based on November 2017 U.S.EPA Regional Screening Levels.
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Appendix B Quality Assurance 

1. Data Quality Objectives 

The QA objective for this project is to develop and implement procedures for field sampling, 
chain-of-custody, laboratory analysis, and laboratory reporting that will provide results that can be used to 
make decisions regarding potential risks related to soil vapor intrusion of commercial/industrial and 
residential buildings. Shallow groundwater contaminants will be further delineated, vadose zone vapor will 
be characterized, and buildings will be assessed to determine occupancy and construction features. 

The data will be used to support decisions about whether additional groundwater delineation is needed, if 
the vapor characterization area should be expanded, or if sub-slab and indoor air sampling should be 
conducted; and whether vapor intrusion mitigation should be pursued in buildings.  

1.1 Precision 

1.1.1 Field Precision Objectives 

Field precision for measurements associated with groundwater monitoring and vapor sampling will be 
assessed through the collection and measurement of duplicate samples or calibration check solutions at a 
frequency of one per ten groundwater samples. The precision control limits for field measurements 
obtained during the field investigation activities are summarized in the field investigation SOPs in 
Appendix D. 

1.1.2 Laboratory Precision Objectives 

Precision in the laboratory will be assessed through the calculation of relative percent differences (RPDs) 
for replicate/duplicate samples. The equations for RPD calculations are presented in the laboratory SOP 
for each method, which are provided in Appendix B. 

1.2 Accuracy 

1.2.1 Field Accuracy Objectives 

Groundwater sampling accuracy in the is assessed through the use of field and trip blank samples and is 
ensured by observing all sample handling procedures, preservation requirements, and holding time 
periods. Accuracy of field measurements associated with groundwater monitoring will be assessed by 
analyzing calibration check solutions. Accuracy control limits for the field measurements obtained during 
the field investigation activities are summarized in the field investigation SOPs in Appendix D. 

1.2.2 Laboratory Accuracy Objectives 

Laboratory accuracy will be assessed by determining percent recoveries from the analysis of matrix 
spikes or laboratory control samples (LCS). The accuracy of the organics analyses will be monitored 
through the analysis of surrogate compounds. Surrogate compounds are added to each sample, standard, 
blank, and QC sample prior to sample preparation and analysis. Surrogate compounds are not expected 
to be found occurring naturally in the samples, but behave analytically similar to the compounds of 
interest. Consequently, surrogate compound percent recoveries will provide information on the effect that 
the sample matrix exhibits on the accuracy of the analyses. Corrective measures, if needed, are described 
in the method SOPs (Appendix B). 
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1.3 Completeness 

1.3.1 Field Completeness Objectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the 
measurements taken during the project. The equation for completeness is presented in the laboratory 
SOPs. The field completeness objective for this project will be 90 percent or greater. 

1.3.2 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all 
the measurements taken during the project. The laboratory completeness objective for this project will be 
95 percent or greater. 

1.4 Representativeness 

1.4.1 Measures To Ensure Representativeness of Field Data 

Representativeness is dependent upon the proper design of the sampling program. Representativeness 
will be ensured by following the procedures described in this work plan and using proper sampling 
techniques. 

1.4.2 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting 
sample holding times, and analyzing and assessing field duplicate samples. The sampling network is 
designed to provide data representative of Site conditions. 

1.5 Decision Rules 

1.5.1 Decision Rule Objectives 

If detectable concentrations of COPCs are detected in groundwater, the data will be screened using 
EPA’s groundwater to indoor air VISL Calculator for residential and/or commercial/industrial scenarios. If 
detectable concentrations of COPCs are detected in soil vapor, the data will be compared to EPAs VISL 
for soil vapor to indoor air utilizing the EPA-recommended attenuation factors for residential and/or 
commercial/industrial scenarios. If COPC vapor concentrations exceed the screening levels, additional 
vapor monitoring will be conducted, including potential sub-slab and indoor air. 

If the COPCs are detected in indoor air at concentrations above the action levels and corresponding 
outdoor ambient air results do not contain COPCs, then vapor mitigation may be required. 

If COPCs are not detected in sub-slab vapors or indoor air (including crawl spaces) at concentrations 
above the action levels, then vapor mitigation will not be pursued. 

1.6 Comparability 

1.6.1 Measures to Ensure Comparability of Field Data 

Comparability is dependent upon the proper design of the sampling program and will be ensured by using 
proper sampling techniques. 
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1.6.2 Measures to Ensure Comparability of Laboratory Data 

The laboratory data to be obtained during the VI field investigation activities will be comparable to 
previous data when similar sampling and analytical methods are used. Comparability is also dependent on 
similar QA objectives. 

1.7 Level of Quality Control Effort 

Trip blank, equipment blank, field duplicate, matrix spike, method blank, and laboratory duplicate samples 
will be analyzed to assess the quality of the laboratory's data resulting from the field sampling and 
analysis program for the VI field investigation. Trip blank samples are used to assess the potential for 
contamination of samples resulting from contaminant migration during sample shipment and storage. Trip 
blank samples pertain only to aqueous VOC samples. Trip blank samples that consist of ultra-pure water 
are prepared in sample containers at the laboratory prior to the sampling event and are kept with the 
groundwater samples collected throughout the sampling event. Trip blank samples will be packaged for 
shipment with other groundwater samples and submitted to the laboratory for analysis. Trip blank sample 
containers will not be opened prior to analysis at the laboratory. 

Method blank samples are generated within the laboratory and are used to assess contamination resulting 
from laboratory procedures. Field duplicate samples are analyzed to assess overall sampling and 
analytical reproducibility. Groundwater field duplicate samples are collected by alternately filling the 
sample containers for each parameter to be analyzed from the same sampling device. Vapor duplicate 
samples are collected by using a T-connector to join two vacuum canisters to one vapor source. 

Matrix spikes provide information about the effect of the sample matrix on the preparation and 
measurement methodology. Matrix spike samples generally are analyzed in duplicate and are referred to 
as matrix spike/matrix spike duplicate (MS/MSD) samples. MS/MSD samples are investigative samples 
which have been fortified (spiked) by the laboratory with a known amount of the analyte(s) of interest. 
MS/MSD analysis is not applicable to air or vapor samples. Aqueous MS/MSD samples must be collected 
at triple the usual volume for VOCs. 

The level of the QC effort for groundwater samples will be one equipment blank sample and one field 
duplicate sample for every 10 or fewer samples. One VOC trip blank sample consisting of 
laboratory-prepared ultra-pure water will be included along with each shipment of groundwater VOC 
samples. One MS/MSD sample will be submitted with every 20 or fewer samples collected for organic 
analyses. 

The level of QC effort for field pH and conductivity measurements will include periodic calibration 
verification of the instrument using standard solutions of known pH and conductivity. Temperature 
measurements are obtained with pH and/or conductivity and field calibration is neither possible nor 
practical. 

The level of QC effort for the vapor sampling program will be one field duplicate sample for every 20 or 
fewer vapor samples. Field duplicate samples will be collected by using a T-connector to split the sample 
into two canisters. Field blank and trip blank samples will not be collected because the canisters and flow 
controllers will be individually cleaned and certified by the laboratory prior to being shipped to the project 
location. In addition, pre-shipping and post-shipping vacuum measurements, post-sampling vacuum 
measurements in the field and at the laboratory, and the use of a tracer (sub-slab vapor sampling only) 
will indicate if sample integrity has been compromised during sampling or shipping. Consequently, field 
and trip blank sample data will not be required to evaluate sample integrity. 
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Table B.1

Targeted Reporting and Detection Limits
Vapor Intrusion Evaluation Work Plan
Wausau Water Supply Superfund Site

Wausau, Wisconsin

Page 1 of 1

Chemical

Soil Probe and Sub-slab  
Targeted Reporting Limit 

(ug/m3) 1

Proposed Residential    
Sub-slab Action Level        

(ug/m3) 

Proposed 
Commercial/Industrial    
Sub-slab Action Level              

(ug/m3) 

Tetrachloroethene 5.4 360 1575
Trichloroethene 2.2 16 100
cis-1,2- Dichloroethene 3.2 NA NA
Vinyl chloride 2 7.7 93
Carbon Tetrachloride 5 16 69
Chloroform 3.9 4.1 18

Chemical

Indoor Air / Ambient Air  
Targeted Method  
Detection Limit           

(ug/m3) 1

Proposed Indoor Air 
Residential Action Level                     

(ug/m3) 

Proposed Indoor Air  
Commercial/Industrial 

Action Level              
(ug/m3) 

Tetrachloroethene 0.11 11 47
Trichloroethene 0.075 0.48 3.0
cis-1,2- Dichloroethene 0.10 NA NA
Vinyl chloride 0.074 0.17 2.8
Carbon Tetrachloride 0.09 0.47 2.0
Chloroform 0.073 0.12 0.53

Note:
(1) - Targeted reporting and detection limits are presented for guidance and may not be
      achievable for all samples as a result of matrix interferences or high concentrations of target 
      and non-target compounds.

GHD 003978 (36)
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Example  

 
 

   The Power of Commitment 

003978-RPT-50  |  Intro Letter-West Bank 1 

January 31, 2023 Reference No. 003978 
 
 
 
West Bank Access Letter 
Name 
Address 
Wausau, Wisconsin 
 
 
Dear Neighbor: 
 

This letter is to inform you about the ongoing investigation of volatile organic compounds discovered in the 
groundwater near your neighborhood. This contamination is related to the Wausau Water Supply Superfund 
Site that has been the subject of investigations and cleanups since the 1980s. 

These VOCs in the groundwater are chlorinated solvents, specifically trichloroethene (TCE) and similar 
compounds that occur due to the breakdown of TCE, such as cis-1,2-dichloroethene. TCE is a solvent used 
mainly to remove grease from metal parts, but it is also an ingredient in adhesives, paint removers, typewriter 
correction fluids, and spot removers. The TCE in the subsurface of this area is related to the former Wausau 
city landfill that is on the property currently owned by Regal Beloit (Marathon Electric) east of Cherry Street and 
south of Randolph Street. 

Scientists have recently recognized that vapors from VOCs can be released from groundwater, move through 
soils and accumulate under buildings. Under certain conditions, these vapors can also move up through 
foundation floors and walls and enter the indoor air. This is called vapor intrusion and is very similar to the way 
in which radon gas – a naturally occurring element – enters some homes. Research conducted in the last 
several years tells us that the vapor intrusion pathway must be investigated beyond the boundaries of the 
property where the source was located. 

Over the last 30 years the responsible parties have worked with the United States Environmental Protection 
Agency (EPA) and the Wisconsin Department of Natural Resources (DNR) to reduce concentrations of 
chlorinated VOCs in the groundwater. Soil and groundwater cleanup activities have been performed at the 
Marathon Electric property and concentrations in groundwater have been reduced significantly. However, 
remnants of contamination near the source area may still exist. Currently, groundwater contaminants originate 
on Marathon Electric property and flow underground to the north towards the City of Wausau’s water supply 
well, CW6, which is near the intersection of Pearson Street and W. Crocker Street. The groundwater extracted 
by CW6 is pumped to the City’s treatment plant where the contaminants are removed from the water. 

In the coming days, you may see technicians testing groundwater and soil vapor in the neighborhood. These 
tests will help us determine whether TCE and related VOCs in the shallow groundwater is actually moving up 
through the soil as a vapor. We are coordinating with EPA and DNR to do this testing. This testing will also 
provide EPA and DNR with a more accurate picture of where and whether PCE vapors are a concern to the 
neighborhood. At this time we have no evidence that vapors related to VOC-impacted groundwater are present 
in any of the homes in your neighborhood. 
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We remain committed to the investigation and cleanup of the groundwater and will continue to share 
information as the work progresses. If you have any questions related to the science of vapor intrusion, EPA 
and DNR experts on vapor intrusion can be contacted at the numbers listed below. Please feel free to contact 
me if you have a question related to the field investigation or need an update on our progress.  

 

Regards, 

 

 

OJ Ojinaga 
Engineer 

+1 520 603-1923 
oj.ojinaga@ghd.com 

/// 

Encl.  Fact Sheet: DNR PUB RR 892 What is Vapor Intrusion? 
 Vapor Intrusion Questions – WDNR - 715-839-3748 
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   The Power of Commitment 

003978-RPT-50  |  Access Request Letter-East Bank 1 

January 31, 2023 Reference No. 003978 
 
 
 
East Bank Access Letter 
Name 
Address 
Wausau, Wisconsin 
 
Dear _______: 
 
 
 
Re: Request for Access for Sampling for Potential Vapor Intrusion 
As part of the ongoing investigation of environmental contamination at the Wausau Water Supply Superfund 
Site, we are requesting permission to test your home or business for vapor intrusion. Vapor intrusion is the 
movement of vapors from chemicals in groundwater into the indoor air. It is very similar to the way that radon 
gas can move into a home or office. This testing is part of an ongoing investigation and cleanup of chlorinated 
volatile organic compounds (VOCs) being conducted by GHD at the direction of a group of Responsible Parties 
(RPs), including the Wausau Chemical Corporation (WCC), related to an accidental release of 
tetrachloroethene (PCE) at their facility on N. River Drive. 

The results of the testing will tell us whether groundwater-related vapors are present in your home and they will 
also help us get a better idea as to whether vapors are a concern to the entire neighborhood. 

Over the past 30 years we have worked with the DNR and EPA to reduce concentrations of chlorinated VOCs 
in the groundwater. Soil and groundwater cleanup activities have been performed at WCC and concentrations 
in groundwater have been reduced significantly. However, remnants of contamination near the source area 
may still exist. Currently, groundwater contaminants originate on the property owned by WCC. The 
contaminated groundwater flows underground to one of the City of Wausau’s water supply wells, CW3, which is 
north of East Wausau Avenue and west of 3rd Street (west of the baseball field). The groundwater extracted 
from CW3 is pumped to the City’s treatment plant where the contaminants are removed from the water. 

As an agent of the RPs, GHD needs to collect an air sample from the soil beneath your foundation and from 
within your property to determine whether vapors from chemicals in the groundwater are present in your 
property and, if so, at what levels. This is part of the EPA/DNR-required investigation of the Wausau Water 
Supply Superfund Site and these air sampling tests will be paid for by the RPs. 

In order to complete the site investigation, we will need to receive your signed access agreement (enclosed) by 
February 17, 2023. Please send a scanned PDF copy to me at oj.ojinaga@ghd.com. Lastly, please do not 
modify the access agreement in any way, as it may void the agreement.  

Please give this request your prompt consideration. By taking action now to address potential chemical vapor 
intrusion in your property, you may avoid possible health and property liability issues in the future.  
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If you have questions or concerns about the wording of the agreement or any other aspect of this request, or 
the testing, please call me at (520) 603-1923. 

 

Regards, 

 
 
 
OJ Ojinaga 
Engineer 

+1 520 603-1923 
oj.ojinaga@ghd.com 

Encl. Fact Sheets and Access Agreement Form 
 Vapor Intrusion Questions – WDNR 715-839-3748 
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003978-RPT-50  |  Consent for Access to Property 1 

Consent for Access to Property 
 

Property Owner's Name: _____________________________________________ 

Property 
Address:_____________________________________________________________________________ 

____________________________________________________________________________________ 

OWNER Contact Information: 

Owner's Mailing Address (if different from Property Address above): 

____________________________________________________________________________________ 

Phone: ______________________________________ Email: __________________________________ 

The access permission is for the purpose of allowing GHD to screen the home/business for vapor intrusion of 
chlorinated volatile organic compounds located in soil/groundwater at the Wausau Chemical Corporation 
located near your property.  

I consent to employees and authorized representatives of GHD Services Inc. (GHD) entering and having 
continued access to this property at reasonable times for the following purposes: 

– Install and maintain sub-slab vapor probe(s) into the foundation (ground floor or basement) of the home or 
business. 

– Conduct sub-slab soil vapor sampling from the sub-slab probes during February/March 2023. 
– Conduct 24-hour indoor air sampling on the lowest regularly occupied level of the home or business 

(concurrent with sub-slab sampling) during February/March 2023. 
– Abandon the vapor probe(s) when no longer needed. 

I understand that GHD will provide a minimum of three days notice to the owner/occupant prior to conducting 
the sub-slab and indoor air sampling. 

I realize that the sampling activities conducted by GHD are undertaken in accordance with a Work Plan, which 
was approved by EPA and the Wisconsin Department of Natural Resources (DNR). 

The permission that is granted shall remain in effect until DATE when the vapor screening work is expected to 
be complete. If an extension is necessary to complete the work, GHD will inform you in writing. 

The property owner agrees not to damage or interfere with the use of any sub-slab probe installed as permitted 
herein. 
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This written permission is given by me voluntarily, on behalf of myself and all other co-owners or lessees of 
these properties, with knowledge of the right to refuse and without threats or promises of any kind. 

Property Owner  

 

Signature:__________________________________Date:___________________________________ 

 

Tenant(s)/Lessee(s) by Unit Number, etc. 

 

________________________________________________ 

Name of Tenant(s)/Lessee(s) 

 

________________________________________________ 

Tenant(s) phone number 

 

________________________________________________ 

Tenant(s) email address 

 

 

Please return to: 

Please send a scanned PDF copy to me at oj.ojinaga@ghd.com. Lastly, please do not modify the access 
agreement in any way, as it may void the agreement.  
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