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Dear Mr. Delwiche: 
 
PSI has completed a Site Investigation Work Plan for the Firestone Property located at 
S73 W16437 Janesville Road in Muskego, Wisconsin.  The plan has been prepared in 
general accordance with NR 716.  One hard copy of the final report is enclosed.   
 
Please contact PSI at 262-347-0898 with any questions or comments you may have. 
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1.0  INTRODUCTION 

Professional Service Industries, Inc. has prepared this NR 716 Site Investigation Work 
Plan for the property referred to herein as the Firestone Property.  Site information is 
included under this section.  
 
Site Name:  Firestone Property 
 
Site Address: S73 W16437 Janesville Road 
    Muskego, WI 54150 
 
The subject property is geographically located in the Southeast ¼ of the Northwest ¼ of 
Section 10, Township 5 North, Range 20 East, in the City of Muskego, Waukesha 
County, State of Wisconsin.    
 
WDNR BRRTS No.:03-68-554227 
 
WDNR FID No.:  268181540 
 
Property Owner: Waukesha County 
 
RP Contact:   Leslie W. Williams, RHSP, CHMM 
     Hazardous Materials Coordinator 
     Waukesha County Department of Parks and Land Use 
     515 W. Moreland Blvd, Room AC 260 
     Waukesha, WI  53188 
     Telephone: (262) 896-8341  
     FAX: (262) 896-8298 
     Email address: LWilliams@waukeshacounty.gov 
 
Consultant:  Larry Raether, P.E. 
     Professional Service Industries, Inc. 
     W237 N2878 Woodgate Road, Suite 2 
     Pewaukee, WI 53072 

1.1 PROJECT BACKGROUND 

In 2007, PSI was retained by Waukesha County to complete a Phase I Environmental 
Site Assessment (ESA) for the Janesville Road (CTH L) relocation project.  That Phase 
I ESA identified properties located along the Janesville Road right-of-way (ROW) that 
posed a real or perceived risk for contamination within the ROW. The subject property 
was one of the properties identified as a recognized environmental condition (REC) with 
respect to the ROW.  
 
The Firestone Property is currently and has historically been utilized as an auto body 
shop.  Waukesha County acquired the property around January 2010 and will allow the 
former owners to continue operation until late spring 2010, when the buildings will be 
razed as part of the CTH L relocation efforts.   
 
According to the Phase I ESA, the Firestone Property was identified as an underground 
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storage tank (UST) site with a 500-gallon waste oil tank that was reportedly closed and 
filled with inert material.  Additionally, the Firestone Property was listed as a 
Conditionally Exempt Small Quantity Generator (CESQG).  Since this property formerly 
and currently operates as an auto body shop and formerly owned a 500-gallon waste oil 
tank, PSI recommended that a Phase II ESA be completed in the ROW located 
adjacent to the auto body shop. 
 
On April 29, 2009, three soil probe borings were advanced within the ROW located 
adjacent to the Firestone Property under the direction of PSI.  One soil sample was 
collected from each soil probe boring for laboratory analysis of diesel range organics 
(DRO), gasoline range organics (GRO), and petroleum volatile organic compounds 
(PVOCs).  In one of the three soil probe borings, GRO was detected in the site soil at 
concentrations above the Wisconsin Department of Natural Resources (WDNR) 
suggested residual contaminant levels (RCLs) based on a non-industrial direct contact 
risk. A summary of the soil analytical data is presented in Table 1.  A copy of the 
laboratory analytical report is included in Appendix C. 
 
Two of the three soil probe borings were converted to temporary groundwater 
monitoring wells to facilitate groundwater sampling and analysis.  Polynuclear aromatic 
hydrocarbons (PAHs) were present in one groundwater sample at concentrations above 
NR 140 Enforcement Standards (ESs).  A summary of the groundwater analytical data 
is presented in Table 2.  A copy of the laboratory analytical report is included in 
Appendix C. 
 
On August 21, 2009, PSI, on behalf of Waukesha County, notified the WDNR that 
groundwater and soil contamination had been discovered within the Janesville Road 
ROW, which most likely originated from the Firestone Property.  On October 5, 2009, 
WDNR issued a Responsible Party (RP) letter stating that Muskego Firestone is 
responsible for investigating and restoring the environment at the subject property 
described under Section 292.11, Wisconsin Statutes.  This site was placed on the 
WDNR Bureau of Remediation and Redevelopment Tracking System (BRRTS) website 
as a leaking UST (LUST) site for the petroleum soil and groundwater contamination at 
the Firestone Property and in the Janesville Road ROW.  Since that time, Waukesha 
County has purchased the Firestone Property and is taking responsibility for the 
contamination.   
 
Building Inspection Records 
 
Review of City of Muskego building inspection records and city assessor records for the 
property provided no further information regarding spills or tanks on the property.  A 
1985 document from the plan Commission indicates that the installation of a fuel oil 
UST was being considered on the property but no other information was found 
regarding the UST.  However, on March 5, 2010, PSI was informed by Leslie Williams, 
Hazardous Materials Coordinator for Waukesha County Department of Parks and Land 
Use, that a Phase I ESA was conducted for the subject property in 1996 by Real Estate 
Technical Advisors, Inc.  The Phase I indicated that a UST existed near the 
southwestern portion of the property; however, no documentation exists which indicates 
that the tank(s) had been removed. 
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Proximity of Other Sources of Discharge 
 
At this time, the most logical source for the contamination identified by PSI in the 
Janesville Road ROW relate to the auto body operations conducted on the Firestone 
Property, including the waste oil UST that was installed for those operations.  However, 
it should be noted that there are other potential sources for the contamination including 
backfill that may have been used in the road construction work.  There are also LUST 
sites in the area, but none are believed to be responsible for the contamination 
identified in the ROW based on their closure status, location and/or type of media 
impacted. 
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2.0  PHYSIOGRAPHICAL AND GEOLOGICAL SETTING 

The 7.5-minute topographic maps of the area (Muskego & Hales Corners, WI 
Quadrangle, 1959, photorevised 1971 and 1976) indicates that the subject property at 
S73 W16437 Janesville Road in Muskego, Wisconsin ranges in elevation from 819 to 
820 feet above mean sea level.  Overall, gradient of the area appears to be south and 
southwest. The subject property is geographically located in the Southeast ¼ of the 
Northwest ¼ of Section 10, Township 5 North, Range 20 East, in the City of Muskego, 
Waukesha County, State of Wisconsin.   The site location is depicted on Figure 1. 
 
The characteristic glacial landforms in Southeastern Wisconsin and their associated 
deposits were created by two lobes of the Wisconsin ice sheet: the Green Bay Lobe, 
which advanced from the northwest, and the Lake Michigan Lobe, which advanced from 
the east in this region. Most of Waukesha County is covered with glacial deposits 
associated with early advances of the Lake Michigan Lobe. In all, there were three 
known major advances of the Lake Michigan Lobe, each of which laid down a distinctive 
type of till.  The first advance of the Lake Michigan Lobe occurred about 15,000 to 
35,000 years ago and deposited the sandy tills of the Zenda and New Berlin 
Formations. The till of the Zenda Formation is older, pink, and medium-grained, and 
only rarely occurs at the surface. The younger New Berlin Formation contains yellowish-
brown and coarse-grained tills; the New Berlin Formation usually overlies the Zenda 
Formation. During the second major advance of the Lake Michigan Lobe about 13,000 
to 14,500 years ago, a gray silty till of the Oak Creek Formation was deposited and 
formed roughly parallel to the shoreline.  This silty, clayey till has a very low 
permeability, but contains lenses of gravelly outwash and sandy lake deposits. The Oak 
Creek Formation is the native till that underlies the subject property.  The third major 
advance of the Lake Michigan Lobe occurred from about 13,000 to 11,000 years ago, 
and deposited a reddish silty till (of the Kewaunee Formation) in a narrow band along 
the lakeshore north of Milwaukee and into Ozaukee County. This till does not occur in 
the region of the subject property (Southeastern Wisconsin Regional Planning 
Commission [SEWRPC] Technical Report No. 37, 2002). 
 
Glaciation has largely determined the physiography and topography as well as the soils 
of the region. Based on review of the "Soil Survey of Milwaukee and Waukesha 
Counties, Wisconsin" publication developed by the United States Department of 
Agriculture (USDA) Soil Conservation Service (issued July 1971), the soil in the area 
where the subject property is located is classified as the Ozaukee-Morley-Mequon 
association.  These soils consist of well-drained to somewhat poorly drained soils that 
have a subsoil of silty clay loam and silty clay; formed in thin loess and silty clay loam 
glacial till, on moraines.  These soils are classified as low permeability units and are 
estimated to have a vertical hydraulic conductivity of less than 0.0001 centimeters per 
second (cm/s), or approximately 0.3 feet per day (ft/day). The native soil underlying the 
subject property has good attenuation potential and thus, may be considered less 
susceptible to contamination from land use activities. 
 
The description of the site-specific subsurface conditions provided herein was derived 
from on site observations of soil samples collected only from the locations where 
borings were installed on April 29, 2009.  The soil stratigraphy at the subject site 
generally included a ground surface of asphalt and gravel over fill material consisting of 
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black to brown sand, silt, and silty clay.  Beneath the fill material, the site soils consisted 
of native brown silty clay with gray and rust mottling.  The fill material was encountered in 
each of the soil probe borings to depths of approximately 7.5 feet bgs. Bedrock was not 
encountered in any of the borings to the maximum depth explored (10 feet bgs). The 
subsurface conditions encountered are documented on the boring logs contained in 
Appendix A.  The WDNR borehole abandonment forms are included in Appendix B. 
 
Surface drainage is poorly developed and very complex within the region because of 
the effects of the relatively recent glaciation. The land surface is complex as a result of 
being covered by glacial deposits, containing thousands of closed depressions that 
range in size from potholes to large areas. Additionally, recent anthropogenic activities 
have compounded the complexity of the surface drainage in the region. According to the 
SEWRPC Technical Report No. 37 (2002), the surface water drainage at the subject 
property lies within the Fox River Watershed. The Fox River watershed drains to the 
south and southwest towards its confluences with the Illinois River, a tributary of the 
Mississippi River. 
 
The sand and gravel aquifer consists primarily of layers or lenses within alluvial and 
glacial deposits and is extremely variable in thickness. It is not as continuous as the 
bedrock aquifers. The sand and gravel aquifer occurs as broad outwash deposits, 
isolated lenses within less permeable deposits, stream terraces, valley fill directly 
overlying bedrock, and other materials deposited by water or glacier.  According to the 
Ice Age Deposits of Wisconsin Map (1964) and the Depth to Bedrock in Wisconsin Map 
(1973) published by the Wisconsin Geological and Natural History Survey, the 
unconsolidated deposits at the site are defined as ground moraine.   The ground 
moraine contains predominantly till of unstratified clay, silt, sand, gravel, and boulders. 
These moraines are locally 100-200 feet thick and unconformably overlie the Silurian 
Niagara Dolomite.   
 
The Silurian dolomite aquifer is the uppermost bedrock aquifer in most of the region and 
is the primary source of most domestic water supplies and many high-capacity wells in 
the area underlain by the Maquoketa Formation. The Silurian dolomite aquifer extends 
over approximately ¾ of Waukesha County, except for a few places where the Silurian 
rocks have been removed by erosion. Well yields are erratic and depend upon the size 
and the number of crevices and solution cavities in the aquifer that are tapped by a well. 
Water in the aquifer may be under artesian conditions where glacial tills overlie the 
dolomite. In most of Waukesha County, the glacial sand and gravel aquifers are 
connected hydrologically to the Niagara aquifer. Because water moves almost freely 
between the aquifers, they generally are considered to be a single hydrologic unit.  
 
The Maquoketa Formation underlies the Silurian dolomite aquifer and is exposed at the 
bedrock surface in various areas of Waukesha County.  Rock in this unit, which is 
primarily shale with some dolomite, forms a continuous, low-permeability layer that 
restricts vertical groundwater flow between the Silurian dolomite aquifer and the 
underlying sandstone aquifer. Weathered zones near the top of the Maquoketa 
Formation may yield small amounts of water, but few wells are open exclusively to it. 
 
The upper and lower sandstone aquifer includes all of the Cambrian and Ordovician 
rocks between the top of the Precambrian basement and the bottom of the Maquoketa 
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Formation. There is a semi-confining unit that locally restricts groundwater flow between 
the upper and lower sandstone aquifers; however, this unit is not continuous throughout 
the region. Because the water circulates between the various stratigraphic units of the 
sandstone aquifers and the semi-confining unit, the aquifer acts as a single hydraulic 
unit. The overlying semi-permeable Maquoketa Formation acts as a semi-confining bed 
and maintains artesian pressure in the sandstone aquifers. 
 
Precambrian crystalline rock, mostly granite, underlies the Cambrian sedimentary 
sequence. Its characteristics are poorly known because only a very few wells reach the 
Precambrian surface in Southeastern Wisconsin. The Precambrian basement is not a 
source of water supply in the region. It is assumed to have a very low permeability and 
forms the lower boundary of the important sandstone aquifer. 
 
Based on our interpretation of the physical setting sources, past data and our 
experience, PSI infers that the shallowest groundwater: 
 

• Occurs at approximately 5 to 10-feet below ground surface;  
• Exists under unconfined conditions;  
• Regionally flows east towards Lake Michigan; and,  
• Locally flows in a southerly direction. 

  
Actual groundwater flow may be locally influenced by seasonal rainfall, proximity to 
surface bodies of water (lakes, rivers, canals), surface topography, underground 
structures, soil and bedrock geology, production wells and other factors beyond the 
scope of this study.   
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3.0  SAMPLING AND ANALYSIS STRATEGY 

For this project, PSI proposes to complete the work in two phases, which are referred to 
herein as Task 1 and Task 2.  In general, the intent of Task 1 will be to define the extent 
of soil contamination on the property and to provide groundwater data to support the 
placement of permanent wells, if necessary.   Task 2, if necessary, will include the 
placement of permanent groundwater monitoring wells, sampling these wells for four 
quarters and then applying that data to the Mann-Kendall Statistical test to determine if 
there is a stable, decreasing or increasing trend in contaminant levels over the course of 
monitoring. 

3.1 SCOPE OF WORK:  TASK 1 

The sampling plan presented herein is intended to specify the location of soil borings 
prior to the initiation of field activities.  The borings may need to be relocated in the field 
due to the location of utilities, results of other borings, or other site constraints.  The 
proposed sampling locations and depths are based on the information currently 
available.   
 
The general scope of Task 1 will consist of the following activities: advancement of soil 
probes, installation of temporary groundwater monitoring wells, soil and groundwater 
sampling, laboratory analysis of soil and groundwater samples, data analysis and 
interpretation, and report preparation.  A more detailed description of the proposed 
tasks for this project is presented below in numbered format.  
 
Geoprobe® and sampling operations will be directed by a PSI Environmental 
Consultant or Professional Geologist.  All field personnel will be OSHA trained in 
accordance with 29 CFR 1910.120.  Prior to subsurface soil probe activities, PSI or the 
Geoprobe® firm will notify the utility service alert in accordance with local practices.  
Prior to fieldwork, the down-hole sampling equipment will be decontaminated with an 
Alconox and potable water solution followed by a potable water rinse.  New, disposable 

acetate liners will be used for each sample collected and Nitrile gloves will be worn by 
sampling personnel and changed between samples.  These procedures will be used to 
reduce the possibility of cross-contamination between samples and sample locations.  
Equipment decontamination, sample collection, field documentation, sample custody 
and laboratory analyses will be performed in general accordance with methods 
prescribed by the United States Environmental Protection Agency (USEPA).   
 
1. PSI proposes to conduct a Ground Penetrating Radar (GPR) Survey of the subject 

property to identify the location of the UST (i.e. one UST is reportedly on-site and 
filled with inert material, others could be present), buried utilities and other objects of 
interest that may aid in the investigation.  PSI will subcontract for the GPR survey 
and will review that information prior to advancing probes on-site.  Depending on the 
findings, some predetermined probe locations may need to be altered.   
 

2. PSI proposes to advance a minimum of eight soil probe borings on the subject 
property at the approximate locations shown on the attached  “Boring Location Plan”. 
Each boring will be advanced to a depth of 15-feet below ground surface (bgs), or 
refusal.  If able, PSI will install temporary groundwater monitoring wells in four of the 
soil probe borings.  If obvious signs of contamination are identified in these initial 
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probes, we will install additional probes further away from those locations in an 
attempt to define the horizontal level of impact. 

 
3. Field screening for total volatile organic vapors during the subsurface soil 

investigation will be performed at each 2.5-foot sample interval at each boring. The 
headspace above each soil sample will be screened with a Thermo Instruments 
580B photoionization detector (PID) equipped with a 10.6 electron volt lamp. The 
PID will be calibrated prior to use through the introduction of zero gas and 
subsequently a known concentration of isobutylene gas into the instrument.  The 
manufacturer indicates that the sensitivity of the device is 1 part per million (ppm) for 
volatile organic compounds (VOCs) that have an ionization potential equal to or less 
than the lamp energy.  The calibrated PID will be used to detect total organic vapors 
in comparison to the isobutylene standard.  Due to the inexact volume of the 
headspace and varying soil conditions, PID readings will only be considered a 
relative indication of VOC concentrations.  The moisture contents of soil and humid 
atmospheric conditions have been found to produce inaccurate organic vapor 
readings due to condensation on the lamp.  To perform the field screening, each soil 
sample will placed in a resealable plastic bag and equilibrated to ambient 
temperature.  Reported PID results will be obtained by sampling the headspace 
above each soil sample and recording the maximum instrument reading. 
 

4. Soil samples will be collected from each of the soil probe borings for the purposes of 
olfactory observation, field screening, and soil classification at continuous five-foot 
intervals using a direct-push macro core sampler with acetate liners.  Six macro core 
samples will also be collected from the soil probe borings for laboratory analysis of 
Diesel Range Organics (DRO), Gasoline Range Organics (GRO), Petroleum Volatile 
Organic Compounds (PVOCs), and Polynuclear Aromatic Hydrocarbons (PAHs).  
The laboratory samples will be selected based on visual evidence of contamination, 
from the sample intervals that exhibited the highest PID readings, or from the soil-
groundwater interface.  Soil samples collected from soil probe borings advanced 
through asphalt will be collected at a depth of at least three feet bgs in an effort to 
avoid erroneous readings that may be caused from the asphalt products themselves.  

 
5. If able, PSI will collect one groundwater sample from each temporary groundwater 

monitoring wells for laboratory analysis of VOCs and PAHs.  The groundwater 
samples will be collected near the end of the day.  If groundwater is not encountered 
or can not be sampled, we will base our conclusions on the soil data only. 

 
6. All boreholes will be properly abandoned with bentonite upon completion of 

sampling, and if applicable, after all well materials are removed from the borehole.  
Borehole abandonment forms will be prepared for each borehole. Probes installed 
through asphalt will be capped with an asphalt or concrete mix. 

 
7. PSI will submit one trip blank for VOC analysis. 
 
8. All samples will be prepared in laboratory supplied containers using new, disposable 

Nitrile gloves.  All samples will be placed in a cooler packed with ice and 
transported under chain-of-custody to Pace Analytical Laboratory (PACE) in Green 
Bay, Wisconsin for chemical analysis performed on a normal turn-around basis.  The 
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analytical methods for the analysis discussed above will be as follows: 
 
 ● Diesel Range Organics (WI Modified Method) 
 ● Gasoline Range Organics (WI Modified Method) 
 ● Petroleum Volatile Organic Compounds (Method 8260) 
 ● Volatile Organic Compounds (SW 846 Method 8260) 
 ● Polynuclear Aromatic Hydrocarbons (SW 846 Method 8270 SIM) 
 
9. Investigation derived waste from the site will be containerized in a sealed 55-gallon 

drum and left-on-site until disposal can be arranged. 
 

10. Upon completion of the Task 1 work, PSI will complete a report in general 
accordance with NR 716.  The report will contain the following elements: 

 
  ● Executive summary consisting of a brief narrative of the site investigation  

  results, conclusions and recommendations for future action. 
  ● General site information. 
  ● Site background information obtained during the project scoping and    

  performance of the field investigation. 
  ● Method of investigation utilized to characterize the site. 
  ● Detailed results of the data obtained during the project scoping, field    

  investigation, and sample analysis. 
  ● Visual aids including maps, figures, tables, diagrams and photographs to  

  support our results, interpretation and recommendations. 
  ● Well and borehole documentation contained on the appropriate DNR forms.  

 ● Conclusions and recommendations – A summary of results, a comparison  
  of the results to the current cleanup standards and detailed      
  recommendations for further response actions deemed necessary to protect  
  public health, safety, welfare and the environment. 

  
 The client shall receive one hard copy and an electronic copy of each report 

prepared by PSI. 

3.2 SCOPE OF WORK:  TASK 2 

During PSI’s Phase II ESA, PAHs were found in the groundwater in the Janesville Road 
ROW adjacent to the Firestone Property at levels exceeding the NR 140 ESs.  As such, 
it is reasonable to assume that long term groundwater monitoring will be required to 
achieve site closure.  Depending on the site investigation findings, remediation may also 
be required.   
 
The general scope of Task 2 consists of the following activities: installation of NR 141 
compliant groundwater monitoring wells on the property, well development, four 
quarterly rounds of groundwater sampling, laboratory analysis of groundwater samples, 
data analysis and interpretation, drum disposal, and WDNR reporting.   At this time, we 
are assuming that five wells will be installed (one at the source, one down gradient, one 
up gradient and two side gradient of the source).  The actual number and locations for 
these wells will be determined based on the Task 1 findings. 
 
Equipment decontamination, sample collection, field documentation, sample custody 
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and laboratory analyses will be in general accordance with methods prescribed by the 
USEPA.   
 
1. Groundwater monitoring wells will be installed and developed in general accordance 

with NR 141 of the Wisconsin Administrative Code.  A drill rig will be used to install 
these wells.  The wells will be installed to a depth of 20-feet below ground surface 
(bgs) and will be screened from 5 to 20-feet bgs.   The wells will be completed with a 
flush-mount well cover.  The wells may be blind drilled, depending on where they are 
placed in relation to the prior investigative work (Task 1). 

 
2. PSI will develop the wells within five days of installation.  Soil cuttings generated 

during well installation and purge water generated during the well development and 
sampling operations will be containerized in sealed 55-gallon drums and left on-site 
until disposal can be arranged. 

 
3. PSI will collect groundwater samples from each of the wells on a quarterly basis for 

one year (i.e. four rounds of sampling).  The samples will be analyzed for PAHs 
(Method 8270 SIM) and VOCs (Method 8260).  A quarterly sampling letter report will 
be prepared following each sampling event.  

 
4. PSI will apply the Mann-Kendall Statistical test to the groundwater analysis results to 

determine if there is a stable, decreasing or increasing trend in contaminant levels 
over the course of monitoring.  This test requires at least four rounds of monitoring.  
Assuming a stable or decreasing trend is observed over the four rounds of sampling, 
we will then request case closure from the WDNR.  It is likely that the site will need 
to be placed in the WDNR’s Geographic Information System (GIS) Registry, costs 
for which are included herein. The client shall receive one hard copy and an 
electronic copy of each report prepared by PSI. 

 
5. Upon case closure, the monitoring wells will be abandoned and the 55-gallon drums 

of soil cuttings will be disposed of at a licensed facility.  PSI estimates that up to 
twelve drums of waste will be generated in total. 
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4.0  GENERAL 

4.1 SCHEDULE 

PSI will schedule the work immediately upon receiving authorization to proceed.  
Assuming that there are no significant delays in the project, work of this nature can 
usually be completed in 52 weeks, or roughly 12 months.  A breakdown of this schedule 
is presented in the following tables. 

 

Schedule – Task 1 plus Well Installation & Development 
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4.2 SPECIAL INSTRUCTIONS 

Some damage to ground surface may result from the Geoprobe® operations near the 
work areas and along ingress/egress pathways.  We will attempt to minimize such 
damage, but no restoration other than backfilling the test borings is included. 
 
PSI or the Geoprobe® contractor will contact Diggers Hotline for public utility clearance 
prior to the start of drilling activities.  It is our experience that this service does not mark 
the locations of privately owned utilities, including lateral water and sewer lines; 
therefore, PSI will also subcontract a locating firm for marking private utilities.   

4.3 RESPONSIBILITIES & PROJECT COORDINATION 

The client is responsible for obtaining access to the subject site for PSI to perform the 
work.  
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SOIL BORING LOGS (APRIL 2009) 
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APPENDIX B 
 
 

WDNR BOREHOLE ABANDONMENT FORMS (APRIL 2009) 
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APPENDIX C 
 
 

LABORATORY ANALYTICAL REPORTS (APRIL 2009) 
 




























































