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1.0 INTRODUCTION 
 
EnviroForensics, LLC (EnviroForensics) has prepared this Remedial Action Implementation 
Report (Report) on behalf of Ray Gehrig and RayChris, Inc. formerly d/b/a Robinson’s Cleaners 
(Robinson’s) located at 1838 West Court Street in Janesville, Wisconsin (Site).  This Report 
follows guidelines for documentation of remedial actions set forth in Wisconsin Administrative 
Code (WAC) Chapter NR 724 rule and other associated State of Wisconsin Chapter NR 700 
series rules. 
 
This Report follows submittal of the Remedial Action Design Report, dated January 9, 2018, 
which described a plan for in-situ remediation of near-source groundwater contamination.  This 
Report details the implementation of the remedial action, including deviations from the design.   
 

1.1 Site Description 
 
The Site is located in the southeast ¼ of the northwest ¼ of Section 35, Township 3 North, 
Range 12 East; WTM Coordinates 598365.7 (X); 245741.3 (Y).  The topography at the Site is 
generally flat.  In the surrounding area the land surface slopes downward toward the south to the 
Rock River.  The Site is approximately 1.1 miles north of the Rock River.  The location of the 
Site is depicted on Figure 1. 
 
The former Robinson’s Cleaners was located within the Sunnyside Shopping Center strip mall.  
The general layout of the Site and surrounding area, including Site features, is depicted on 
Figure 2.  The Sunny Side Shopping Center strip mall is bound by West Court Street to the 
south, North Oakhill Avenue to the east, a city park to the north and commercial properties to the 
west.  Single family residences are located to the northwest, northeast, and east. 
 

1.2 Contaminant Fate and Transport 
 
Chlorinated volatile organic compounds (CVOCs) are present in unsaturated dolomite bedrock 
and groundwater at the Site.  The compounds consist of tetrachloroethene (PCE) and the 
products of natural degradation of PCE including: trichlorethene (TCE); dichloroethene (DCE); 
and vinyl chloride.  A thin layer of unconsolidated soil generally 8-18 feet thick blankets the 
dolomite bedrock at the Site.  The majority of impacts within the soil layer were previously 
removed by excavation.  Groundwater impacts are present in the Platteville Dolomite, underlying 
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St. Peter Sandstone, and in downgradient sand and gravel deposits of an ancestral river valley.  
The lateral and vertical extent of impacts within the subsurface environment has been defined. 
 
PCE was released either from leaking sections of the sanitary sewer, or from surface spills on the 
north side of the building that migrated vertically to the dolomite bedrock, or both.  Groundwater 
in the Platteville Dolomite is unconfined and generally perched.  Groundwater flows toward the 
south/southwest and into the unconsolidated valley fill deposits and St. Peter Sandstone where 
the Platteville Dolomite is eroded away.  However, vertical leakage into the underlying St. Peter 
Sandstone also occurs along the path of flow between the Site building and point where the 
dolomite tapers.  The highest concentrations of PCE occur within the dolomite, very near the 
source of PCE release, and extend to the west/southwest in the general direction of shallow 
groundwater flow. 
 
Past groundwater monitoring data have shown that concentrations of PCE can fluctuate widely in 
wells near the source area.  It is likely that fluctuations in groundwater concentrations are the 
result of contaminated groundwater moving out of the fractured dolomite and then leaking into 
the underlying sandstone following significant precipitation events due to direct precipitation and 
possibly introduction of water from leaky storm water conveyance systems.  Direct infiltration of 
precipitation can occur in the unpaved area directly adjacent and west of the Site, and also within 
the park area directly adjacent and north of the Site.   
 
Groundwater within the St. Peter Sandstone is unconfined and flow is to the southeast near the 
Site.  Further down-gradient, the direction of groundwater flow changes more to the south under 
the influence of the Rock River which flows to the west.  CVOC detections in groundwater 
extend to the south approximately 4,000 feet down-gradient of the release, but concentrations are 
below the groundwater enforcement standard prior to reaching the Rock River.  The width of the 
sandstone CVOC plume is approximately 600 feet. 
 

1.3 Remedial Action Objective 
 
The remedial objective is to cut off the source of contamination feeding the downgradient plume 
in the sandstone aquifer via active trapping and subsequent natural biological degradation of 
dissolved-phase CVOCs.  Directly treating contamination in the dolomite, where the majority of 
residual contaminant mass is contained, would be very difficult given that the fracture network 
within the dolomite is highly variable and unpredictable, many fractures and bedding planes are 
mud-filled which would impede contaminant removal, and there are some larger open apertures 
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present that would act as conduits resulting in uneven distribution of remedial products.  
Therefore, the upper part of the sandstone aquifer was targeted for treatment rather than 
attempting to directly treat the overlying fractured dolomite unit.  CVOC concentrations in the 
downgradient plume are expected to decrease gradually as mass loading to the sandstone aquifer 
is reduced. 
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2.0 GROUNDWATER REMEDIAL INJECTIONS 
 
PlumeStop® liquid activated carbon, an in-situ sorption product which allows for subsequent 
natural dechlorination by ubiquitous microbes in the subsurface, was selected to achieve 
remediation objectives.  The very fine activated carbon particles in PlumeStop adhere to the 
aquifer matrix for a very long time, up to 20-30 years or more.  Supplemental nutrients were also 
added with the PlumeStop to enhance microbial growth.  The goal was to effectively create a 
horizontal barrier to contaminant movement from the dolomite to the underlying sandstone by 
injecting the PlumeStop within the upper sandstone formation across the area of greatest impact 
within the overlying dolomite bedrock. 
 
Contaminants leaching out of the overlying dolomite bedrock will enter the top of the sandstone 
water bearing zone, where they will be adsorbed onto the activated carbon sites.  The surface of 
these carbon particles then concentrate contaminants and create beneficial microhabitats for 
microbial growth.  The bacteria species Dehalococcoides utilize the CVOCs in their respiratory 
process and contaminant breakdown occurs through reductive dechlorination with final harmless 
end products of ethene and carbon dioxide.  Upon complete breakdown, the carbon particles are 
free to adsorb more contaminants.   
 

2.1 Permitting 
 
EnviroForensics prepared an Injection Request document to obtain approval for the injection and 
coverage under the Wisconsin Pollutant Discharge Elimination System general permit for 
contaminated groundwater from remedial action operations.  Copies of the Wisconsin 
Department of Natural Resources (WDNR) approval letters are provided in Appendix A. 
 

2.2 Treatment Area and Infrastructure 
 
A 24,000 square foot treatment area was established based on analysis of the dolomite and 
sandstone groundwater plumes.  A network of 21 PVC injection points (SIW-3 through SIW-23) 
was installed to facilitate the injection of PlumeStop in the treatment area.  The layout of the 
injection points is shown on Figure 3.  Each injection point had an estimated radius of influence 
of 20 feet based on hydraulic conductivity measurements from aquifer testing previously 
performed within the upper zone of the sandstone.  Depth to sandstone in the source area varies 
between 42-50 feet below ground surface (bgs); however, the upper 5 to 10-feet is a dolomite-
sandstone transition zone that is fractured and harder than the sandstone below.  Therefore, 
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screen depths were selected to allow a more homogeneous distribution of remedial fluids just 
below this transition zone.  The injection points were constructed of 2-inch diameter PVC with a 
10-foot, 0.020 slot screen set at 53-63 feet bgs.  Additional injection point construction details 
were provided in the Remedial Action Design Report. 
 

2.3 Injection Activities 
 
PlumeStop injection activities were performed by Regenesis Remediation Services, under the 
direction of EnviroForensics, between March 5 and April 19, 2018.  The PlumeStop solution was 
produced by mixing the concentrated product with potable water from the City of Janesville 
supply.  Mixing occurred in dual 350-gallon trailer-mounted tanks.  Typically, 300 gallon 
batches consisting of approximately 19 gallons of PlumeStop and 281 gallons of water were 
mixed.  The PlumeStop solution was delivered from the mixing tanks to the injection points 
using a positive displacement pump.  Injection occurred at three (3) to four (4) injection points 
simultaneously using the injection trailer manifold system.  Over 309 batches of PlumeStop 
solution were prepared and delivered over the course of the injection event. 
 

2.3.1 Observations and Troubleshooting 
 
During the injections, many of the injection wells did not receive the injected products as easily 
as anticipated based on previous hydraulic conductivity testing.  At many locations, injection 
pressures gradually increased as more volume was applied.  Additionally, as more volume was 
applied to these wells, injection flowrates decreased.  In some cases, injection pressures 
temporarily spiked to 200-300 pounds per square inch at which flowrates dropped below 1 gallon 
per minute or ceased entirely.  The pressure increases in these wells typically occurred after 
injecting between 250 to 450 gallons, but some of the wells showed increased pressures after 
injecting only 10-50 gallons. 

 
Various troubleshooting actions were attempted to overcome the challenges presented by the 
variable pressures and flow rates, such as intentionally starting with lower flowrates, 
intentionally starting with higher flowrates, gravity feeding, frequently moving from point to 
point, limiting the total volume applied and allowing wells to depressurize, adding a polymer 
dispersant (Aqua-Clear), and surging injection points with a surge block.  Ultimately, the 
combination of surging and frequently moving between injection points seemed to help reduce 
application pressures and increase flowrates.  Minor surfacing/short circuiting was observed at a 
few injection points, but was limited to immediately around the well annulus. 
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In contrast, PlumeStop was observed to flow almost freely into SIW-23; however, daylighting 
occurred at SIW-21 while injecting at SIW-23.  Daylighting during this injection did not occur at 
other injection points, and no significant groundwater mounding or PlumeStop material was 
detected at nearby well cluster MW-27.  PlumeStop was added to SIW-23 over a period of 
several days to give time for the PlumeStop to disperse and prevent daylighting.  It is likely that 
these two injection points intersected a major vertical fracture not connected to other nearby 
injection or observation wells.  Conversely, injections at SIW-21 did not produce daylighting at 
SIW-23, probably because SIW-21 was connected to other fractures that absorbed more of the 
PlumeStop solution. 
 
We are unsure why the PlumeStop solution could not be easily injected into many of the 
injection points.  It is possible that the more cemented dolomite-sandstone transition zone 
extended deeper at these locations and was not fractured as highly as in other areas.  Also, at the 
time of injections the piezometric surface in the sandstone was historically high and extended up 
into the dolomite unit.  Significant groundwater mounding occurred in the sandstone during the 
injections, but the water table within the dolomite rose only 0-1 feet as measured in water table 
observation wells.  It is possible that the higher hydraulic head contributed to higher injection 
pressures observed at some injection points.  Despite these issues, the total design volume of 
PlumeStop solution was applied to the treatment zone.  An injection summary is presented in 
Table 1. 

 
2.3.2 Deviations from Remedial Design 
 
Injection points SIW-9, SIW-10 and SIW-15 did not receive the full volume of PlumeStop 
solution due to elevated injection pressures and low flow rates at all times.  The remaining 
volume of solution prescribed for those points was redistributed to SIW-7, SIW-8 and SIW-14.  
Additionally, on April 19 injection points SIW-4, SIW-5, SIW-6, SIW-10, SIW-11, SIW-12,  
SIW-19, SIW-20 and SIW-21 received a limited amount of doubly concentrated PlumeStop 
solution.  This was done both to compensate for shortfalls of PlumeStop in other injection points, 
and to deliver excess PlumeStop to injection points located within the immediate source area. 
 

2.4 Performance Monitoring 
 
Remediation performance monitoring will be conducted to evaluate the PlumeStop barrier with 
respect to the objective of reducing or eliminating contaminant mass loading from the dolomite 
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to the sandstone aquifer.  For the first year following injections, the monitoring program is 
designed to demonstrate that the remedial actions have changed the groundwater chemistry and 
begun to reduce the CVOC mass through microbial reductive de-chlorination processes.  
Monitoring will be conducted on an approximate quarterly basis beginning in August 2018.  
Monitoring in subsequent years will be recommended after evaluation of the initial data. 
 
The monitoring program is detailed in Table 2, including sample frequency, and monitoring 
wells selected for sampling are depicted on Figure 4.  Monitoring procedures were presented in 
the Remedial Action Design Report.  The need for additional remediation will be evaluated 
based on the results of performance groundwater monitoring. 
 

2.4.1 Reporting 
 
EnviroForensics will tabulate and evaluate the groundwater analytical data to determine the 
effects of remediation on groundwater conditions.  Performance monitoring data will be 
submitted in Remediation Site Operation, Maintenance, Monitoring and Optimization Reports 
(Form 4400-194) on a semi-annual basis, as required. 
 
Sample results notifications will be prepared and submitted to off-site property owners and 
WDNR, as required, following each sampling event. 
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TABLE 1
PLUMESTOP INJECTION SUMMARY

Former Robsinson's Cleaners
Janesville, Wisconsin

Injection 
Point

Solution Volume 
(Gallons)

PlumeStop 
(lbs)

SIW‐3 4,566 2,381
SIW‐4 4,716 2,795
SIW‐5 4,716 2,795
SIW‐6 4,666 2,588
SIW‐7 5,335 2,775
SIW‐8 5,991 3,115
SIW‐9 2,792 1,456
SIW‐10 3,464 1,962
SIW‐11 4,586 2,547
SIW‐12 4,586 2,547
SIW‐13 4,566 2,381
SIW‐14 5,767 3,001
SIW‐15 150 78
SIW‐16 4,566 2,381
SIW‐17 4,566 2,381
SIW‐18 4,788 2,496
SIW‐19 4,596 2,505
SIW‐20 4,646 2,505
SIW‐21 4,665 2,552
SIW‐22 4,566 2,381
SIW‐23 4,566 2,381
Total 92,860 50,003

Page 1 of 1



TABLE 2
REMEDIATION PERFORMANCE MONITORING PROGRAM

Former Robinson's Cleaners
Janesville, Wisconsin

Parameter VOCs Total Fe Dissolved Fe Sulfate Nitrate Nitrite TOC Dehalococcoides

MW-12 S
MW-13 S
PZ-17D1 A
MW-20D Q Q Q Q Q Q Q S
PZ-25D2 A
MW-27D Q Q Q Q Q Q Q S
MW-27DS Q Q Q Q Q Q Q S
MW-29 Q Q Q Q Q Q Q S
MW-30S S
MW-30D Q Q Q Q Q Q Q S
MW-31D S
MW-32 S
MW-35D A
MW-36D A
MW-39S S
PZ-42D1 S
PZ-42D2 S
PZ-42D3 S
PZ-43D1 S
MW-44S A
PZ-44D1 S
PZ-44D2 S
PZ-46D1 A
PZ-46D2 A
PZ-46D3 A
PZ-47D1 S
PZ-47D2 S
PZ-47D3 S
PZ-49D1 S
PZ-49D2 S
PZ-49D3 S
PZ-49D4 S
MW-51S A
PZ-52D1 A
PZ-52D2 A
PZ-52D3 A
PZ-53D1 S
PZ-53D2 S
PZ-53D3 S

Notes:

This program applies to the first year (4 quarters) following injections only VOCs - Volatile Organiuc Compounds

A = Single sample collected approximately one year after injections Fe = Iron

Q = Sample collected quarterly TOC = Total Organic Carbon

 S = Sample collected semi-annually

Page 1 of 1
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