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1.0 INTRODUCTION 
 
EnviroForensics, LLC (EnviroForensics) has prepared this Remedial Action Implementation 
Report (Report) on behalf of OHM Holdings, Inc. (OHM) for the One Hour Martinizing dry 
cleaning operation formerly located at 36929 Plank Road, Oconomowoc, 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 a groundwater remediation injection request dated March 2, 
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 General Information and Site Description 
 

Property Information 

County:  Waukesha 

PLSS Location:  NW 1/4 of the NW 1/4 of Section 03, Township 07N, Range 17E 

WTM Coords:  X = 643787,  Y = 293684 

 

Property Owner Information 

Owner Name:  McAdams Realty 

 

Responsible Party Information 

Name: OHM Holdings, Inc. 

Address:  N41 W27760 Ishnala Trail, Pewaukee, WI 53072  

Contact:  Brian Cass  

Telephone:  262-521-9710 

E-mail Address:  brian@ohmholdings.com 

 
The layout of the Site, including Site features, and the surrounding area, is depicted on Figure 1.  
The Site is improved with a 61,300 square foot commercial building containing a Pick ‘n Save 
grocery store and an asphalt parking area.  There is a small storm water retention basin located to 
the southwest of the Site; however, this area typically does not contain standing water.  There are 
no private wells on the Site.  The Site is bound by Wisconsin Avenue and Highway 16 to the 
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north; Plank Road to the south; State Highway 67 to the west; and a commercial property to the 
east.  The adjacent commercial property to the east is currently Ewald Kia auto dealership.  
There is residential housing to the south beyond railroad tracks.  The surrounding area consists of 
a mix of industrial, commercial and undeveloped properties. 
 
The Site was leased and operated as an active dry cleaning facility in 1962 by OHM until 2008, 
when the building was demolished to make way for new construction of a Pick ‘n Save grocery 
store.  The dry cleaner was located adjacent to the former Pick ‘n Save grocery store along with 
two (2) other businesses.  The building was a one-story, slab on grade structure with masonry 
walls and steel framed ceiling.  The previous location of the building is currently part of an 
asphalt paved parking lot which services the new Pick ‘n Save grocery store on the east portion 
of the lot.  The dry cleaner was not part of the redevelopment plan.   
 

1.2 General Site Geology 
 
The geological profile at the Site consists primarily of densely compacted, fine to coarse grained 
silty sand and gravel with few cobbles and boulders.  An approximately 2 to 3-foot thick layer of 
anthropogenic subgrade fill is present below the parking areas and driveways. The silty sand and 
gravel unit has been observed below the subgrade to depths of 55 feet below ground surface 
(bgs).  Zones of decreased permeability have been observed locally within this unit due to 
increased percentages of silt. Areas in the southern portion of the site near MW-8 contained 
fluvial deposits of well-rounded coarse-grained gravel having much higher permeability.  
Drilling in this area has proven to be very difficult due to the presence of cobbles and boulders. 
 
Groundwater is encountered at approximately 28 feet bgs and flow direction is primarily to the 
east with a westerly component of groundwater flow that may form seasonally as a groundwater 
divide near monitoring well MW-4.  Based on the analysis of slug tests conducted in five (5) 
wells at the Site, the hydraulic conductivity (K) of the shallow aquifer is fairly uniform, ranging 
from 0.01 to 0.03 centimeters per second (cm/s).  These hydraulic conductivity values are more 
typical of well-sorted sand deposits.  
 

1.3 Distribution of Impacts and Soil Vapor Extraction 
 
Contaminants within unsaturated soil are limited to the area associated with the location of the 
former dry cleaner building.  A soil vapor extraction (SVE) system was installed and became 
active in April of 2017 to reduce mass loading to groundwater and mitigate chlorinated volatile 
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organic compound (CVOC) vapors accumulating within the vadose zone.  The SVE system is 
currently active and has greatly reduced soil vapor concentrations that could pose a risk of vapor 
intrusion to the Pick ‘n Save building.  Additional soil sampling was performed in March of 
2018 to evaluate performance of the SVE system.  The results of this soil sampling can be seen 
on Figure 2.  Additional soil impacts were identified to the north and as a result EnviroForensics 
plans to install an additional SVE extraction well to accelerate mass removal of CVOCs in this 
area.  
 
Additional downgradient groundwater monitoring wells MW-18, MW-19, and MW-20 were 
installed in August of 2017, based on grab water samples collected from temporary wells set in 
borings DP-16 through DP-23 as shown on Figure 1.  As can be seen on this figure, the 
groundwater contaminant plume extends off property to the northeast.  The distribution of 
groundwater impacts as they appeared in September of 2017 can be seen on Figure 3.  During 
that monitoring event, a maximum tetrachloroethene (PCE) concentration of 340 micrograms per 
liter (µg/L) was detected in groundwater at MW-1, which is located within the soil source area.  
Concentrations of CVOCs in groundwater decrease dramatically with distance from the source 
area and with depth.  Currently, groundwater concentrations of PCE do not exceed the 
groundwater enforcement standard at downgradient sentinel wells MW-18, MW-19, and  
MW-20.   

 
1.4 Remedial Action Objective 
 
The remedial objective for the Site is to reduce the mass of CVOCs within the source area to 
levels that will not further impact downgradient conditions.  SVE should reduce or eliminate the 
continued source of impacts to the water table and the groundwater injections should reduce or 
eliminate groundwater impacts within the contaminant source area.  It is not practical to treat the 
entire area of groundwater impacts due to the large size of the plume.  It is anticipated that the 
remaining residual contaminant concentrations in groundwater will attenuate over time as CVOC 
mass in the source area is reduced. 
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2.0 GROUNDWATER REMEDIAL INJECTIONS 
 
Groundwater sampling has been performed at the Site since 2009.  At various sampling events, 
trichloroethene and dichloroethene have been detected, which are daughter products produced by 
natural degradation of PCE.  Therefore, some degradation of PCE is occurring by natural 
bacteria through the process of dehalogenation.  However, this appears only to occur near the 
source area, and is minimal. 
 
To stimulate the growth of bacteria capable of complete dehalogenation of the CVOCs, we 
selected remedial solutions produced by Regenesis®.  Three products were injected (Regenesis® 
product description sheets are provided in Appendix A).  3D Microemulsion (3DME®) was 
mixed with Chemical Reducing Solution (CRS®) to amend existing subsurface conditions.  
3DME® contains compounds that act as electron donors for microbial respiration.  CRS® 
contains an iron-based reagent that enhances reducing conditions within the water table and is 
further capable of destroying chlorinated compounds via chemical reduction pathways.  Bio-
Dechlor INOCULUM® Plus (BDI®) was the final product injected.  This product contains a 
special culture of anaerobic Dehalococcoides bacteria species that are uniquely capable of 
complete dehalogenation of the chlorinated compounds to non-toxic ethene, carbon dioxide, and 
water.  
 

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 WDNR approval 
letters are provided in Appendix B. 
 

2.2 Treatment Area 
 
An approximate 18,000 square foot treatment area was established based on the area having the 
highest concentrations of PCE in groundwater.  A network of 40 injection locations was 
established to cover the area of treatment.  The layout of the injection locations is shown as a 
grid on Figures 3 and 4.  The grid architecture was constructed based on a review of various 
aquifer physical parameters including, but not limited to, porosity and hydraulic conductivity.  
The resulting grid has rows spaced 15 feet apart based on a calculated radius of influence of 7.5 
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feet perpendicular to the direction of groundwater flow, and columns spaced 30 feet apart based 
on a radius of influence of 15 feet in the direction of groundwater flow.   
 

2.3 Injection Activities 
 
At each location, direct-push tooling was utilized to inject remedial fluids at incremental depth 
intervals between 28-40 feet bgs (the average depth to the water table across the area of 
treatment is approximately 28 feet).  Our remedial plan included injecting a total of 25,039 
gallons of combined remedial fluids mixed with water over the area of treatment.  This further is 
subdivided into 611 gallons of 3DME®/CRS® mixture and 15 gallons of BDI® mixture per 
each injection location. 
 
Injection activities were performed by Horizon Construction and Exploration, LLC, under the 
direction of EnviroForensics, from June 18-29, 2018.  Work was performed on third shift hours 
to minimize disruption to store employees and patrons.  The 3DME®/CRS® solution was 
produced by mixing the concentrated product with potable water from the City of Oconomowoc 
municipal supply.  Mixing occurred in trailer-mounted tanks.  The remedial solutions were 
delivered from the mixing tanks to the injection rods using a positive displacement pump.  
 
BDI® required special handling techniques to ensure the viability of its live anaerobic microbial 
population.  To ensure viability during shipment, the BDI® was contained in a pressurized vessel 
infused with nitrogen gas to maintain anoxic conditions.  During on-site mixing, nitrogen gas 
was bubbled in 300-gallon totes filled with the prescribed amount of mixing water until the 
oxygen levels in the water reduced to below 2 milligrams per liter.  The BDI® was then decanted 
out of the pressurized storage vessel and added to the mix water.  BDI® injections began after all 
of the 3DME®/CRS® was injected across the treatment area.  This allowed some time for the 
3DME® and CRS® to begin setting up reducing conditions within the subsurface conducive to 
long-term microbial survival and reproduction.  The BDI® was then injected down the same 
boreholes used to inject the 3DME®/CRS® solution.  
 

2.4 Observations and Troubleshooting 
 
Direct-push drilling was very difficult at many of the injection locations.  Several feet of drilling 
rod and three (3) injection heads were lost during the work effort.  This was likely due to bends 
in the drilling rods resulting from glancing off of cobbles and boulders.  When below the water 
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table, sand filled in these gaps making extraction of the drilling rods difficult and threaded 
connections sometimes snapped.   
 
Some intervals would not readily accept the remedial fluids and some intervals took the fluids 
freely.  Daylighting of remedial fluids back up the borehole occurred at many locations and 
injection intervals were adjusted to alleviate the daylighting.  As a result, some intervals in each 
borehole, and also some injection locations, received more remedial fluids than others.  In 
adjusting the injection intervals, daylighting was kept at a minimum.  This should not cause a 
loss of effectiveness in distributing remedial solutions because there is a fairly even mix of sand, 
silt, gravel, cobbles, and boulders in the zone of treatment having fairly high hydraulic 
conductivity and the remedial solutions should mix with groundwater evenly over a short period 
of time.  The amount of remedial fluids injected at each location is presented on Figure 4. 
 
Daylighting of fluid up the borehole was typical during early interval injections of BDI solution.  
This was likely due to hole enlargement during the initial injections of 3DME®/CRS®.  We did 
not want to re-drill all 40 locations to inject the much smaller volumes of BDI®.  Therefore, a 
decision was made to inject all 14 gallons of BDI® in each borehole at the mid-point of injection 
(33-34 feet bgs).  This should not cause a loss of effectiveness in distribution since the microbial 
populations are mobile and are expected to grow and spread fairly quickly throughout the 
saturated zone of treatment.   
 

2.5 Performance Monitoring 
 
A groundwater remedial performance monitoring program was developed and submitted along 
with the groundwater injection request.  The monitoring program is detailed in Table 1, 
including wells to be sampled and sample frequency  

 
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 a quarter year basis for four (4) 
quarters beginning in August 2018.  Monitoring in subsequent years is decreased in frequency 
according to Table 1, but may change based on first year sampling results.  Any modifications to 
the monitoring program presented in Table 1 will be determined after evaluation of the data 
collected during the first year of monitoring. 
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2.6 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
REMEDIATION PERFORMANCE MONITORING PROGRAM

Former One Hour Martinizing

Oconomowoc, Wisconsin

Parameter VOCs Total Fe Dissolved Fe Sulfate Nitrate Nitrite Ethene/Ethane/Methane DHC Population/Species

MW-1 Q Q Q Q Q Q Q S

MW-1D S

MW-2 Q

MW-3 Q

MW-4 Q

MW-5 Q Q Q Q Q Q Q S

MW-6 Q

MW-11 Q

MW-14 A

MW-16 A

MW-19 A

MW-20 A

Parameter VOCs Total Fe Dissolved Fe Sulfate Nitrate Nitrite Ethene/Ethane/Methane DHC Population/Species

MW-1 Q S S S S S S A

MW-1D S

MW-2 Q

MW-3 Q

MW-4 Q

MW-5 Q S S S S S S A

MW-6 Q

MW-11 Q

MW-14 A

MW-16 A

MW-19 A

MW-20 A

Parameter VOCs Total Fe Dissolved Fe Sulfate Nitrate Nitrite Ethene/Ethane/Methane DHC Population/Species

MW-1 Q S S S S S S A

MW-1D S

MW-2 Q

MW-3 Q

MW-4 Q

MW-5 Q S S S S S S A

MW-6 Q

MW-11 Q

MW-14 A

MW-16 A

MW-19 A

MW-20 A

Notes:

Pre remedial monitoring event will be performed approximately 1 month before injections and will include all analyses

The first monitoring event will be performed approximately 3 months after injections and will include all analyses

Q = Sample collected for analysis quarterly

S = Sample collected for analysis semi-annually

A = Sample collected for analysis annually

DHC = Dehalococcoides

Fe = Iron

VOCs = Volatile Organic Compounds

2018

2019

2020

Page 1 of 1
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INTERIM SOIL ANALYTICAL RESULTS
MARCH 2018

Martinizing Dry Cleaning
36929 Plank Road
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Analyte
Soil Residual Contaminant Level
Direct Contact Soil to

GroundwaterNon-Industrial Industrial
PCE 33,000 145,000 4.5

Notes:
1. Bolded and blue shaded values are above WDNR

generic Soil to Groundwater Residual Contaminant
Levels

2. All concentrations reported in units micrograms per
kilogram (ug/kg)

3. PCE = Tetrachloroethene
4. VOCs = Volatile Organic Compounds
5. ND = Not Detected
6. NS = Not Sampled

>3,000 ug/kg  PCE concentration in soil
>300 ug/kg PCE concentration in soil
>30 ug/kg PCE concentration in soil
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Soil vapor extraction well location

3/28/18 Soil boring location (EnviroForensics)B-9
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PROPOSED REMEDIAL INJECTION POINT LAYOUT

Martinizing Dry Cleaning
36929 Plank Road
Oconomowoc, WI

MW-1 Monitoring well sample location

>100 ug/L  PCE concentration in groundwater

>50 ug/L PCE concentration in groundwater

>5 ug/L PCE concentration in groundwater

1.1 PCE concentration in groundwater (µg/L)

Note:
1. Units in micrograms per liter (µg/L)
2. PCE = Tetrachloroethene
3. Samples analyzed using for VOCs using US EPA SW-846

Method 8260
4. VOCs = Volatile Organic Compounds
5. ND = Not detected

Proposed injection point location

Proposed groundwater treatment area
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Parking
(Concrete)

Pick-N-Save
Grocery Store

Parking
(Concrete)

MW-1
MW-1DMW-2

MW-3

MW-5

MW-6

Former Dry
Cleaner

PZ-1

APPROXIAMTE SCALE: 1" = 20'

20 0 5 10 15 20

IP-21
523/15

IP-1
775/15

IP-7
571/15

IP-2
608/16

IP-35
616/15

IP-9
933/15

IP-30
655/15

IP-11
443/15

IP-29
677/10

IP-10
618/15

IP-36
588/15

IP-31
645/15

IP-20
633/16

IP-3
640/15

IP-4
627/15

IP-5
644/15

IP-6
608/15

IP-8
154/15

IP-33
765/15

IP-28
625/15

IP-32
608/15

IP-37
626/15

IP-26
1,025/15

IP-19
845/15

IP-27
667/15

IP-18
412/15

IP-13
561/16

IP-17
1,130/15

IP-40
800/12

IP-25
282/12

IP-14
561/15

IP-39
630/15

IP-23
577/16

IP-15
640/15

IP-16
228/15

IP-22
602/15

IP-38
665/15

IP-12
820/22

IP-34
668/10

IP-24
597/15

Injection point location                                     IP-1
164/10 Gallons of 3DME + CRS/BDI injected 

DWG file: 6143-1171

7/20/18

Designed:

Checked:

Drawn:

Date:

KH

EB

EB

6143

Project

Figure

4

Legend
Property boundary

FULL-SCALE INJECTION POINT LAYOUT SHOWING
AMOUNT OF 3DME/CRS and BDI INJECTED

Martinizing Dry Cleaning
36929 Plank Road
Oconomowoc, WI

MW-1 Monitoring well sample location

Groundwater treatment area

EnviroForensics.com

Indianapolis, IN 46204825 North Capitol Avenue

Notes:

1. 3DME = 3D Microemulsion

2. CRS = Chemical Reducing Solution

3. BDI = Bio-Dechlor Enoculum Plus
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Regenesis Remedial Product Descriptions 
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APPENDIX B 
 

WDNR Approval Letters 
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