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1.0 INTRODUCTION 
 
EnviroForensics LLC (EnviroForensics) has prepared this Remedial Action Implementation 
Report (Report) on behalf of RayChris, Inc. formerly d/b/a Robinson’s Cleaners (Robinson’s) 
located at 1036 North 4th Street, Beloit, Wisconsin (Site).  This report has been prepared in 
accordance with Wisconsin Administrative Code (WAC) Chapter NR 724 and other associated 
State of Wisconsin Chapter NR 700 series rules.  This Report follows submittal of the Remedial 
Action Design Report, dated September 27, 2017. 
 
The Site encompasses approximately 0.7 acres and contains two slab-on-grade buildings.  The 
main building on the north portion of the property occupies 4,551 square feet and is the location 
of the former dry cleaner.  The second is an outbuilding located on the southern portion of the 
property occupying 1,500 square feet.  The general layout of the Site, including Site features, and 
the surrounding area, is depicted on Figure 1.  The Site consists of asphalt parking areas and the 
two buildings, as well as maintained grass areas and a gravel driveway that extends west to 5th 
Street. 
 
Several contaminants present in the soil, groundwater, and soil vapor beneath the Site exceed 
Wisconsin Department of Natural Resources (WDNR) health-based standards and screening 
levels.  The site investigation data indicate that the source of contamination is from un-
documented, and likely incidental releases of tetrachloroethene (PCE) which occurred over time 
in the vicinity of the dry cleaning machine and the back receiving bay door.  PCE releases from 
the sanitary sewer lateral have not been specifically identified; however, sanitary sewer laterals 
are notoriously leaky and the sewer extends east-west under the length of the Site building 
through an area of elevated PCE impacts in soil.  The PCE migrated vertically through soil 
beneath the Site building, causing subsurface soil, groundwater and soil gas impacts.  A PCE 
groundwater plume extends off-site approximately 500 feet downgradient to the south.   



 

______________________________________________________________________________ 
Remedial Action Implementation Report 2 October 31, 2019 
Former Robinson’s Cleaners 
Document: 6154-1263 

2.0 SOIL VAPOR EXTRACTION REMEDIATION SYSTEM 
 
Soil vapor extraction (SVE) has been designed and implemented to address contamination in the 
vadose zone resulting from the PCE release.  The primary objective of SVE is to remove 
contaminant mass from unsaturated soil.  SVE may provide the additional benefit of vapor 
intrusion mitigation at the Site building during operation.  The SVE system may also treat 
shallow groundwater around the Site building as volatilization occurs at the water table.   
 
2.1 Design 
 
The SVE system is designed to extract soil vapor from the vadose zone and consists of five (5) 
extraction wells, below grade conveyance piping, and SVE mechanical components.  The 
extraction wells were positioned around the perimeter of the building to limit disruption to 
current business operations inside the Site building while still achieving full vacuum coverage in 
the contaminated area under the building. 
 
The results of an SVE pilot test performed in 2012 (and detailed in the Remedial Action Design 
Report) indicated an achievable radius of influence (ROI) of 55 feet at a vacuum of 12.5 inches 
of mercury (inHg).  However, water intake was estimated to be approximately 0.5 gallons per 
minute (GPM).  Therefore, the full-scale system is designed with a lower vacuum to minimize 
groundwater upwelling.  The SVE system design parameters are as follows: 
 

• Extraction rate of 375 standard cubic feet per minute (SCFM), or 75 SCFM per extraction 
well; 

• Operating vacuum of 8 inHg; and 
• ROI of 35 feet at each extraction well. 

 
2.2 System Construction 
 
The SVE system was constructed between November 2017 and August 2019, and consisted of 
the following activities: 
 

• Extraction well installation; 
• Wellhead and conveyance piping installation; 
• Mechanical system connections and programming; and 
• Water discharge piping installation. 
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2.2.1 Extraction Well Installation 
 
Five (5) extraction wells were installed on November 27, 2017 using hollow-stem auger drilling 
methods.  The extraction wells are constructed of 4-inch diameter schedule 40 PVC with 0.020-
slotted screen from 3 to 6 feet below grade surface (bgs).  A filter pack consisting of coarse sand 
was installed from 3 to 6 feet bgs.  Hydrated bentonite chips were installed from 2.5 to 3 feet 
bgs, and 1.5 feet of bentonite-cement grout was installed above the bentonite chips.  The 
wellheads are protected at the surface with 18-inch diameter flush-mount vaults set in a concrete 
pad.  A typical extraction well construction diagram is shown on Figure 2. 
 
2.2.2 Wellhead and Conveyance Piping Installation 
 
Conveyance piping was installed to connect the extraction wells to the SVE equipment trailer 
staged on the west side of the Site building.  The conveyance piping installation work was 
completed from November 30 through December 5, 2017.  The conveyance lines consist of  
4-inch diameter PVC pipe set in trenches approximately 42 inches below grade.  The trenches 
were backfilled with compacted fill, followed by asphalt or topsoil at the surface to match the 
surrounding material.  The extraction well and conveyance piping layout is depicted on Figure 3.  
Photographs taken during installation are provided in Appendix A. 
 
The SVE system is designed to allow various operational configurations.  As shown on Figure 3, 
individual conveyance lines extend to each extraction well.  Butterfly valves installed at the 
system manifold allow for each extraction well to be individually disconnected from service.  
This design allows targeting of specific areas as the remediation progresses to maximize 
efficiency. 
 
2.2.3 Waste Management 
 
Approximately 84.45 tons of soil was excavated during extraction well installation and trenching 
activities and placed in 20-yard roll-off containers.  EnviroForensics collected four (4) composite 
soil samples from the containers for analysis of total volatile organic compounds (VOCs) 
according to SW-846 Test Method 8260.  The laboratory report associated with the samples is 
presented in Appendix B.  The analytical results indicated that all soil could be managed as non-
hazardous waste for disposal.  Waste manifests and disposal tickets are included as Appendix C. 
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2.2.4 Water Discharge Line Permitting and Installation 
 
During the system design process, EnviroForensics contacted the City of Beloit Wastewater 
Utility to inquire about discharging SVE system condensate to the sanitary sewer.  The City 
replied with an application form and discharge limits for VOCs and other compounds.  Previous 
groundwater monitoring results indicated that the concentrations of VOCs in the condensate 
would be well below the limits set by the City.  Therefore, discharge to the sanitary sewer was 
incorporated into the system design. 
 
However, during construction of the conveyance piping, a representative of the wastewater 
utility visited the Site and stated that discharge to the sanitary sewer would not be allowed 
regardless of the contaminant concentrations.  As a contingency, a 2-inch diameter PVC 
discharge line was installed in the trench extending from the equipment trailer to SVE-2 for 
potential future use.  Instead of a direct discharge, EnviroForensics installed two (2) 300-gallon 
tanks to increase water storage capacity.  Observations during preliminary testing conducted in 
October 2018 indicated that the volume of water produced by the system would fill the tanks 
relatively quickly.   
 
Therefore, EnviroForensics decided to pursue a permit for discharge to surface water.  On 
December 12, 2018, EnviroForensics submitted a Notice of Intent to discharge contaminated 
groundwater from remedial action operations to the WDNR Bureau of Water Quality.  
Specifically, approval to discharge SVE system condensate to the storm sewer, and ultimately 
the Rock River, was requested.  Coverage under Wisconsin Pollutant Discharge Elimination 
System General Permit No. WI-0046566-07-0 was granted in a letter dated January 7, 2019.  A 
copy of the letter is presented in Appendix D. 
 
The condensate discharge line consists of a 3-inch diameter buried PVC pipe from the storage 
tanks located on the north side of the SVE system trailer to a storm sewer catchment on the west 
edge of 4th Street.  The depth of the piping ranges from approximately one foot below grade at 
the system to three feet below grade at the outlet in the storm sewer catchment.  The discharge 
line was installed by Pertzborn Plumbing and Fire Protection under a permit from the City of 
Beloit.  The path of the discharge piping is shown on Figure 3.  Discharge monitoring and 
reporting procedures are discussed in the Operation, Maintenance, and Monitoring Plan 
(Appendix E). 
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2.3 Mechanical System Components 
 
The SVE mechanical equipment and controls were installed during spring 2018.  The equipment 
is positioned on the west side of the Site building in a trailer-mounted enclosure.  A chain-link 
fence was installed around the trailer for added security.  The system includes the following 
equipment: 
 

• Roots URAI 59 positive displacement blower; 
• 20 HP 3-phase motor; 
• 110-gallon air-water separator (AWS) tank with float switch assembly; 
• Inlet filter; 
• Vacuum relief valve; 
• Exhaust silencer; 
• 1.5 horsepower progressive cavity transfer pump; 
• In-line digital turbine flow meter; 
• Secondary water containment tanks (600-gallon total capacity) with high level switch; 
• Alarm notification system. 

 
Recovered vapors and condensate first go through the AWS tank.  After the water and vapor 
have been separated, the SVE exhaust is discharged to the atmosphere.  Water is pumped to 
storage tanks located outside of the trailer, then draining into the discharge line that leads to the 
storm sewer.  A process and instrumentation diagram is presented on Figure 4. 
 
2.4 Operation and Maintenance (O&M) 
 
System startup and balancing occurred during the first two (2) weeks of September 2019.  
Initially, the SVE system will be operated for a period of one (1) year.  After the first year of 
operation, the need for continued operation will be evaluated based on the rate and efficiency of 
chlorinated volatile organic compound (CVOC) mass removal.   
 
Routine and periodic O&M of the SVE system will be required.  O&M activities will include the 
following: 
 

• Address system shutdowns or operational issues; 
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• Record operational parameters and vapor concentrations to evaluate efficiency: 
o Effluent CVOC vapor concentration by sample collection in vacuum canisters; 
o Total system run time; 
o System vacuum; 
o Vacuum applied to each extraction well; 
o Vacuum at monitoring points; 
o Exhaust flow rate; 
o Exhaust temperature; and 
o Condensate discharge volume. 

• Inspect, maintain, and/or repair the following components as needed and recommended 
by the manufacturers: 

o Blower belts and pulleys; 
o Blower motor bearings and oil level; 
o Blower inlet filter; 
o Dilution air filter; 
o System enclosure exhaust fan and heater; 
o AWS float switches; 
o Sediment strainer; 
o Turbine flow meter. 

 
An Operation, Maintenance, and Monitoring Plan is provided as Appendix E. 
 
2.5 Performance Monitoring 
 
The effectiveness of the SVE system is evaluated periodically by monitoring the subsurface 
vacuum influence and air emissions of target CVOCs.  These activities are summarized below.   
 
Samples of the SVE system air emissions are collected from a port in the exhaust stack and 
analyzed for select CVOCs to track mass removal; and to determine operational changes to 
optimize system performance.  Performance monitoring is conducted in accordance with the 
following emissions testing schedule required under WAC Chapter 419.07: 
 

• Once each day for the first three (3) days of system operation; 
• Weekly for the next three (3) weeks; and 
• Monthly thereafter. 
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A commissioning phase was completed to confirm that system emissions are below permitting 
thresholds.  The results of the initial samples collected during the first three (3) days of system 
operation demonstrate that system emissions are below the following permitting thresholds that 
apply to SVE systems (WAC Chapters NR 406 and 407, respectively): 
 

• Total VOC limit of 5.7 pounds per hour (lb/hr). 
• PCE limits of 9.11 lb/hr and 301 pounds per year (lb/yr). 

 
The laboratory reports associated with system commissioning are included in Appendix F. 
 
Outdoor air samples were also collected during system startup to confirm that emissions do not 
affect air quality at adjacent properties or to tenants of the on-Site buildings.  The ambient air 
standards are established in WAC Chapter NR 445.  The samples were collected at the west Site 
boundary (i.e., toward the nearest residential properties), and south of the system in an area 
where building tenants park vehicles and store supplies.  The air samples were collected in 6-liter 
vacuum canisters over a 24-hour period during the first full day of system operation.  The 
compounds of concern were not detected in the outdoor air samples.  The laboratory report is 
included in Appendix F. 
 
Remediation performance, including calculations of mass removal rates and cumulative mass 
removed, will be reported on Remediation Site Operation, Maintenance, Monitoring & 
Optimization Reports (Form 4400-194).  The reports will be prepared and submitted to WDNR 
semi-annually as required. 
 



 

______________________________________________________________________________ 
Remedial Action Implementation Report 8 October 31, 2019 
Former Robinson’s Cleaners 
Document: 6154-1263 

3.0 SUMMARY 
 
The implemented remedial actions are designed to address VOC impacts in unconsolidated soil.  
Mass removal via SVE is in progress, and the system will be adjusted and operated to maximize 
efficiency.  In addition, the SVE system has interrupted vapor transport mechanisms and has 
likely improved mitigation of the vapor exposure pathway in the Site building. 
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APPENDIX A 
 

SVE System Installation Photographs 
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Beginning trench excavation on south side of building, facing northwest. 
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Trenches on south side of building, facing northwest. 
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Trench to SVE-4 and SVE-5 during backfilling, facing east. 
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SVE-3 and trench toward equipment trailer, facing northwest. 
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Conveyance lines near southwest corner of building, facing north. 
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Backfilling and compacting trenches with SVE-2 visible in background, facing northeast. 
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Conveyance line terminations and gravel pad for equipment trailer, facing south. 
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Typical extraction well vault in concrete pad. 
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Trench from SVE-3 with asphalt patch, facing northwest. 
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SVE equipment trailer in final position, facing east. 
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Conveyance piping connections to SVE equipment trailer (in progress), facing south. 

 



Document: 6154-1xxx 

 

Installation complete, including security fence and storage tanks, facing south. 

 



Document: 6154-1xxx 

 

Installation of water discharge piping, facing south from northwest corner of building. 



Document: 6154-1xxx 

 

Installation of water discharge piping, facing east from northwest corner of building. 



   

Document: 6154-1263 

APPENDIX B 
 

Waste Sample Laboratory Report 
  



30-Nov-17

ENVIROFORENSICS
825 N. CAPITOL AVENUE
INDIANAPOLIS, IN  46204

Report Date

KYLE HEIMSTEAD

Synergy Environmental Lab, INC.
1990 Prospect Ct.,  Appleton,  WI  54914  *P 920-830-2455  *  F 920-733-0631

E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967ALab Code

6154-IDM-1Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

General

General

Solids Percent 90.9 1% 11/29/2017 NJC 1 5021

Organic

VOC's

Benzene           < 0.03 0.03 0.096 1mg/kg 11/30/2017 CJR 1 8260B

Bromobenzene           < 0.025 0.025 0.081 1mg/kg 11/30/2017 CJR 1 8260B

Bromodichloromethane           < 0.074 0.074 0.24 1mg/kg 11/30/2017 CJR 1 8260B

Bromoform           < 0.029 0.029 0.092 1mg/kg 11/30/2017 CJR 1 8260B

tert-Butylbenzene           < 0.026 0.026 0.084 1mg/kg 11/30/2017 CJR 1 8260B

sec-Butylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

n-Butylbenzene           < 0.04 0.04 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Carbon Tetrachloride           < 0.016 0.016 0.053 1mg/kg 11/30/2017 CJR 1 8260B

Chlorobenzene           < 0.013 0.013 0.04 1mg/kg 11/30/2017 CJR 1 8260B

Chloroethane           < 0.091 0.091 0.29 1mg/kg 11/30/2017 CJR 1 8260B

Chloroform           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Chloromethane           < 0.076 0.076 0.24 1mg/kg 11/30/2017 CJR 1 8260B

2-Chlorotoluene           < 0.015 0.015 0.047 1mg/kg 11/30/2017 CJR 1 8260B

4-Chlorotoluene           < 0.018 0.018 0.057 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dibromo-3-chloropropane           < 0.058 0.058 0.18 1mg/kg 11/30/2017 CJR 1 8260B

Dibromochloromethane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

1,4-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichlorobenzene           < 0.028 0.028 0.088 1mg/kg 11/30/2017 CJR 1 8260B

Dichlorodifluoromethane           < 0.048 0.048 0.15 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichloroethane           < 0.038 0.038 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethane           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethene           < 0.022 0.022 0.069 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,2-Dichloroethene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,2-Dichloroethene           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B
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E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967ALab Code

6154-IDM-1Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

1,2-Dichloropropane           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichloropropane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,3-Dichloropropene           < 0.022 0.022 0.068 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,3-Dichloropropene           < 0.039 0.039 0.12 1mg/kg 11/30/2017 CJR 1 8260B

Di-isopropyl ether           < 0.01 0.01 0.032 1mg/kg 11/30/2017 CJR 1 8260B

EDB (1,2-Dibromoethane)           < 0.023 0.023 0.072 1mg/kg 11/30/2017 CJR 1 8260B

Ethylbenzene           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Hexachlorobutadiene           < 0.085 0.085 0.27 1mg/kg 11/30/2017 CJR 1 8260B

Isopropylbenzene           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

p-Isopropyltoluene           < 0.029 0.029 0.093 1mg/kg 11/30/2017 CJR 1 8260B

Methylene chloride           < 0.15 0.15 0.46 1mg/kg 11/30/2017 CJR 1 8260B

Methyl tert-butyl ether (MTBE)           < 0.05 0.05 0.16 1mg/kg 11/30/2017 CJR 1 8260B

Naphthalene           < 0.094 0.094 0.3 1mg/kg 11/30/2017 CJR 1 8260B

n-Propylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,1,2,2-Tetrachloroethane           < 0.028 0.028 0.88 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1,2-Tetrachloroethane           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B

Tetrachloroethene 2.08 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Toluene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trichlorobenzene           < 0.064 0.064 0.2 1mg/kg 11/30/2017 CJR 1 8260B

1,2,3-Trichlorobenzene           < 0.066 0.066 0.21 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1-Trichloroethane           < 0.03 0.03 0.96 1mg/kg 11/30/2017 CJR 1 8260B

1,1,2-Trichloroethane           < 0.033 0.033 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Trichloroethene (TCE)           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Trichlorofluoromethane           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trimethylbenzene           < 0.025 0.025 0.08 1mg/kg 11/30/2017 CJR 1 8260B

1,3,5-Trimethylbenzene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Vinyl Chloride           < 0.019 0.019 0.062 1mg/kg 11/30/2017 CJR 1 8260B

m&p-Xylene           < 0.072 0.072 0.23 1mg/kg 11/30/2017 CJR 1 8260B

o-Xylene           < 0.044 0.044 0.14 1mg/kg 11/30/2017 CJR 1 8260B

SUR - Toluene-d8 100 1Rec % 11/30/2017 CJR 1 8260B

SUR - 1,2-Dichloroethane-d4 99 1Rec % 11/30/2017 CJR 1 8260B

SUR - 4-Bromofluorobenzene 116 1Rec % 11/30/2017 CJR 1 8260B

SUR - Dibromofluoromethane 100 1Rec % 11/30/2017 CJR 1 8260B

WI DNR Lab Certification # 445037560 Page 2 of 8



E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967BLab Code

6154-IDM-2Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

General

General

Solids Percent 86.2 1% 11/29/2017 NJC 1 5021

Organic

VOC's

Benzene           < 0.03 0.03 0.096 1mg/kg 11/30/2017 CJR 1 8260B

Bromobenzene           < 0.025 0.025 0.081 1mg/kg 11/30/2017 CJR 1 8260B

Bromodichloromethane           < 0.074 0.074 0.24 1mg/kg 11/30/2017 CJR 1 8260B

Bromoform           < 0.029 0.029 0.092 1mg/kg 11/30/2017 CJR 1 8260B

tert-Butylbenzene           < 0.026 0.026 0.084 1mg/kg 11/30/2017 CJR 1 8260B

sec-Butylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

n-Butylbenzene           < 0.04 0.04 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Carbon Tetrachloride           < 0.016 0.016 0.053 1mg/kg 11/30/2017 CJR 1 8260B

Chlorobenzene           < 0.013 0.013 0.04 1mg/kg 11/30/2017 CJR 1 8260B

Chloroethane           < 0.091 0.091 0.29 1mg/kg 11/30/2017 CJR 1 8260B

Chloroform           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Chloromethane           < 0.076 0.076 0.24 1mg/kg 11/30/2017 CJR 1 8260B

2-Chlorotoluene           < 0.015 0.015 0.047 1mg/kg 11/30/2017 CJR 1 8260B

4-Chlorotoluene           < 0.018 0.018 0.057 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dibromo-3-chloropropane           < 0.058 0.058 0.18 1mg/kg 11/30/2017 CJR 1 8260B

Dibromochloromethane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

1,4-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichlorobenzene           < 0.028 0.028 0.088 1mg/kg 11/30/2017 CJR 1 8260B

Dichlorodifluoromethane           < 0.048 0.048 0.15 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichloroethane           < 0.038 0.038 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethane           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethene           < 0.022 0.022 0.069 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,2-Dichloroethene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,2-Dichloroethene           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichloropropane           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichloropropane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,3-Dichloropropene           < 0.022 0.022 0.068 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,3-Dichloropropene           < 0.039 0.039 0.12 1mg/kg 11/30/2017 CJR 1 8260B

Di-isopropyl ether           < 0.01 0.01 0.032 1mg/kg 11/30/2017 CJR 1 8260B

EDB (1,2-Dibromoethane)           < 0.023 0.023 0.072 1mg/kg 11/30/2017 CJR 1 8260B

Ethylbenzene           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Hexachlorobutadiene           < 0.085 0.085 0.27 1mg/kg 11/30/2017 CJR 1 8260B

Isopropylbenzene           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

p-Isopropyltoluene           < 0.029 0.029 0.093 1mg/kg 11/30/2017 CJR 1 8260B

Methylene chloride           < 0.15 0.15 0.46 1mg/kg 11/30/2017 CJR 1 8260B

Methyl tert-butyl ether (MTBE)           < 0.05 0.05 0.16 1mg/kg 11/30/2017 CJR 1 8260B

Naphthalene           < 0.094 0.094 0.3 1mg/kg 11/30/2017 CJR 1 8260B

n-Propylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,1,2,2-Tetrachloroethane           < 0.028 0.028 0.88 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1,2-Tetrachloroethane           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B

Tetrachloroethene 1.54 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Toluene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trichlorobenzene           < 0.064 0.064 0.2 1mg/kg 11/30/2017 CJR 1 8260B

1,2,3-Trichlorobenzene           < 0.066 0.066 0.21 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1-Trichloroethane           < 0.03 0.03 0.96 1mg/kg 11/30/2017 CJR 1 8260B
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E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967BLab Code

6154-IDM-2Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

1,1,2-Trichloroethane           < 0.033 0.033 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Trichloroethene (TCE)           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Trichlorofluoromethane           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trimethylbenzene           < 0.025 0.025 0.08 1mg/kg 11/30/2017 CJR 1 8260B

1,3,5-Trimethylbenzene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Vinyl Chloride           < 0.019 0.019 0.062 1mg/kg 11/30/2017 CJR 1 8260B

m&p-Xylene           < 0.072 0.072 0.23 1mg/kg 11/30/2017 CJR 1 8260B

o-Xylene           < 0.044 0.044 0.14 1mg/kg 11/30/2017 CJR 1 8260B

SUR - Dibromofluoromethane 98 1Rec % 11/30/2017 CJR 1 8260B

SUR - 1,2-Dichloroethane-d4 98 1Rec % 11/30/2017 CJR 1 8260B

SUR - 4-Bromofluorobenzene 119 1Rec % 11/30/2017 CJR 1 8260B

SUR - Toluene-d8 103 1Rec % 11/30/2017 CJR 1 8260B
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E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967CLab Code

6154-IDM-3Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

General

General

Solids Percent 85.0 1% 11/29/2017 NJC 1 5021

Organic

VOC's

Benzene           < 0.03 0.03 0.096 1mg/kg 11/30/2017 CJR 1 8260B

Bromobenzene           < 0.025 0.025 0.081 1mg/kg 11/30/2017 CJR 1 8260B

Bromodichloromethane           < 0.074 0.074 0.24 1mg/kg 11/30/2017 CJR 1 8260B

Bromoform           < 0.029 0.029 0.092 1mg/kg 11/30/2017 CJR 1 8260B

tert-Butylbenzene           < 0.026 0.026 0.084 1mg/kg 11/30/2017 CJR 1 8260B

sec-Butylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

n-Butylbenzene           < 0.04 0.04 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Carbon Tetrachloride           < 0.016 0.016 0.053 1mg/kg 11/30/2017 CJR 1 8260B

Chlorobenzene           < 0.013 0.013 0.04 1mg/kg 11/30/2017 CJR 1 8260B

Chloroethane           < 0.091 0.091 0.29 1mg/kg 11/30/2017 CJR 1 8260B

Chloroform           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Chloromethane           < 0.076 0.076 0.24 1mg/kg 11/30/2017 CJR 1 8260B

2-Chlorotoluene           < 0.015 0.015 0.047 1mg/kg 11/30/2017 CJR 1 8260B

4-Chlorotoluene           < 0.018 0.018 0.057 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dibromo-3-chloropropane           < 0.058 0.058 0.18 1mg/kg 11/30/2017 CJR 1 8260B

Dibromochloromethane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

1,4-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichlorobenzene           < 0.028 0.028 0.088 1mg/kg 11/30/2017 CJR 1 8260B

Dichlorodifluoromethane           < 0.048 0.048 0.15 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichloroethane           < 0.038 0.038 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethane           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethene           < 0.022 0.022 0.069 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,2-Dichloroethene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,2-Dichloroethene           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichloropropane           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichloropropane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,3-Dichloropropene           < 0.022 0.022 0.068 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,3-Dichloropropene           < 0.039 0.039 0.12 1mg/kg 11/30/2017 CJR 1 8260B

Di-isopropyl ether           < 0.01 0.01 0.032 1mg/kg 11/30/2017 CJR 1 8260B

EDB (1,2-Dibromoethane)           < 0.023 0.023 0.072 1mg/kg 11/30/2017 CJR 1 8260B

Ethylbenzene           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Hexachlorobutadiene           < 0.085 0.085 0.27 1mg/kg 11/30/2017 CJR 1 8260B

Isopropylbenzene           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

p-Isopropyltoluene           < 0.029 0.029 0.093 1mg/kg 11/30/2017 CJR 1 8260B

Methylene chloride           < 0.15 0.15 0.46 1mg/kg 11/30/2017 CJR 1 8260B

Methyl tert-butyl ether (MTBE)           < 0.05 0.05 0.16 1mg/kg 11/30/2017 CJR 1 8260B

Naphthalene           < 0.094 0.094 0.3 1mg/kg 11/30/2017 CJR 1 8260B

n-Propylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,1,2,2-Tetrachloroethane           < 0.028 0.028 0.88 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1,2-Tetrachloroethane           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B

Tetrachloroethene 0.162 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Toluene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trichlorobenzene           < 0.064 0.064 0.2 1mg/kg 11/30/2017 CJR 1 8260B

1,2,3-Trichlorobenzene           < 0.066 0.066 0.21 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1-Trichloroethane           < 0.03 0.03 0.96 1mg/kg 11/30/2017 CJR 1 8260B
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E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967CLab Code

6154-IDM-3Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

1,1,2-Trichloroethane           < 0.033 0.033 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Trichloroethene (TCE)           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Trichlorofluoromethane           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trimethylbenzene           < 0.025 0.025 0.08 1mg/kg 11/30/2017 CJR 1 8260B

1,3,5-Trimethylbenzene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Vinyl Chloride           < 0.019 0.019 0.062 1mg/kg 11/30/2017 CJR 1 8260B

m&p-Xylene           < 0.072 0.072 0.23 1mg/kg 11/30/2017 CJR 1 8260B

o-Xylene           < 0.044 0.044 0.14 1mg/kg 11/30/2017 CJR 1 8260B

SUR - Toluene-d8 103 1Rec % 11/30/2017 CJR 1 8260B

SUR - 1,2-Dichloroethane-d4 101 1Rec % 11/30/2017 CJR 1 8260B

SUR - 4-Bromofluorobenzene 118 1Rec % 11/30/2017 CJR 1 8260B

SUR - Dibromofluoromethane 101 1Rec % 11/30/2017 CJR 1 8260B
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E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967DLab Code

6154-IDM-4Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

General

General

Solids Percent 84.8 1% 11/29/2017 NJC 1 5021

Organic

VOC's

Benzene           < 0.03 0.03 0.096 1mg/kg 11/30/2017 CJR 1 8260B

Bromobenzene           < 0.025 0.025 0.081 1mg/kg 11/30/2017 CJR 1 8260B

Bromodichloromethane           < 0.074 0.074 0.24 1mg/kg 11/30/2017 CJR 1 8260B

Bromoform           < 0.029 0.029 0.092 1mg/kg 11/30/2017 CJR 1 8260B

tert-Butylbenzene           < 0.026 0.026 0.084 1mg/kg 11/30/2017 CJR 1 8260B

sec-Butylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

n-Butylbenzene           < 0.04 0.04 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Carbon Tetrachloride           < 0.016 0.016 0.053 1mg/kg 11/30/2017 CJR 1 8260B

Chlorobenzene           < 0.013 0.013 0.04 1mg/kg 11/30/2017 CJR 1 8260B

Chloroethane           < 0.091 0.091 0.29 1mg/kg 11/30/2017 CJR 1 8260B

Chloroform           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Chloromethane           < 0.076 0.076 0.24 1mg/kg 11/30/2017 CJR 1 8260B

2-Chlorotoluene           < 0.015 0.015 0.047 1mg/kg 11/30/2017 CJR 1 8260B

4-Chlorotoluene           < 0.018 0.018 0.057 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dibromo-3-chloropropane           < 0.058 0.058 0.18 1mg/kg 11/30/2017 CJR 1 8260B

Dibromochloromethane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

1,4-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichlorobenzene           < 0.037 0.037 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichlorobenzene           < 0.028 0.028 0.088 1mg/kg 11/30/2017 CJR 1 8260B

Dichlorodifluoromethane           < 0.048 0.048 0.15 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichloroethane           < 0.038 0.038 0.12 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethane           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,1-Dichloroethene           < 0.022 0.022 0.069 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,2-Dichloroethene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,2-Dichloroethene           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B

1,2-Dichloropropane           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

1,3-Dichloropropane           < 0.025 0.025 0.079 1mg/kg 11/30/2017 CJR 1 8260B

trans-1,3-Dichloropropene           < 0.022 0.022 0.068 1mg/kg 11/30/2017 CJR 1 8260B

cis-1,3-Dichloropropene           < 0.039 0.039 0.12 1mg/kg 11/30/2017 CJR 1 8260B

Di-isopropyl ether           < 0.01 0.01 0.032 1mg/kg 11/30/2017 CJR 1 8260B

EDB (1,2-Dibromoethane)           < 0.023 0.023 0.072 1mg/kg 11/30/2017 CJR 1 8260B

Ethylbenzene           < 0.035 0.035 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Hexachlorobutadiene           < 0.085 0.085 0.27 1mg/kg 11/30/2017 CJR 1 8260B

Isopropylbenzene           < 0.034 0.034 0.11 1mg/kg 11/30/2017 CJR 1 8260B

p-Isopropyltoluene           < 0.029 0.029 0.093 1mg/kg 11/30/2017 CJR 1 8260B

Methylene chloride           < 0.15 0.15 0.46 1mg/kg 11/30/2017 CJR 1 8260B

Methyl tert-butyl ether (MTBE)           < 0.05 0.05 0.16 1mg/kg 11/30/2017 CJR 1 8260B

Naphthalene           < 0.094 0.094 0.3 1mg/kg 11/30/2017 CJR 1 8260B

n-Propylbenzene           < 0.033 0.033 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,1,2,2-Tetrachloroethane           < 0.028 0.028 0.88 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1,2-Tetrachloroethane           < 0.028 0.028 0.09 1mg/kg 11/30/2017 CJR 1 8260B

Tetrachloroethene 0.93 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Toluene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trichlorobenzene           < 0.064 0.064 0.2 1mg/kg 11/30/2017 CJR 1 8260B

1,2,3-Trichlorobenzene           < 0.066 0.066 0.21 1mg/kg 11/30/2017 CJR 1 8260B

1,1,1-Trichloroethane           < 0.03 0.03 0.96 1mg/kg 11/30/2017 CJR 1 8260B

WI DNR Lab Certification # 445037560 Page 7 of 8



E33967Invoice #

6154 PO#2017-1702Project #

FMR ROBINSON'S CLEANERSProject Name

Soil

11/28/2017

5033967DLab Code

6154-IDM-4Sample ID

Sample Matrix

Sample Date

Result LOD LOQ DilUnit Run Date Analyst  CodeMethod Ext Date

1,1,2-Trichloroethane           < 0.033 0.033 0.11 1mg/kg 11/30/2017 CJR 1 8260B

Trichloroethene (TCE)           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

Trichlorofluoromethane           < 0.041 0.041 0.13 1mg/kg 11/30/2017 CJR 1 8260B

1,2,4-Trimethylbenzene           < 0.025 0.025 0.08 1mg/kg 11/30/2017 CJR 1 8260B

1,3,5-Trimethylbenzene           < 0.032 0.032 0.1 1mg/kg 11/30/2017 CJR 1 8260B

Vinyl Chloride           < 0.019 0.019 0.062 1mg/kg 11/30/2017 CJR 1 8260B

m&p-Xylene           < 0.072 0.072 0.23 1mg/kg 11/30/2017 CJR 1 8260B

o-Xylene           < 0.044 0.044 0.14 1mg/kg 11/30/2017 CJR 1 8260B

SUR - Toluene-d8 104 1Rec % 11/30/2017 CJR 1 8260B

SUR - 1,2-Dichloroethane-d4 102 1Rec % 11/30/2017 CJR 1 8260B

SUR - 4-Bromofluorobenzene 118 1Rec % 11/30/2017 CJR 1 8260B

SUR - Dibromofluoromethane 98 1Rec % 11/30/2017 CJR 1 8260B

Code Comment

Laboratory QC within limits.1

Authorized Signature   

"J" Flag: Analyte detected between LOD and LOQ LOD Limit of Detection LOQ Limit of Quantitation

All solid sample results reported on a dry weight basis unless otherwise indicated. All LOD's and LOQ's are 
adjusted for dilutions but not dry weight. Subcontracted results are denoted by SUB in the analyst field. 

Michael Ricker

WI DNR Lab Certification # 445037560 Page 8 of 8
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Waste Disposal Documentation 
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WPDES Permit Coverage Letter 
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1.0 INTRODUCTION 
 
A soil vapor extraction (SVE) system has been installed at the former Robinson’s Cleaners 
facility located at 1036 4th Street in Beloit, Wisconsin (Site).  The system is designed to remove 
tetrachloroethene (PCE) and associated vapors from the vadose zone in the unconsolidated 
sediment.  Proper operation and maintenance of the SVE system is necessary to document 
remedial progress and to optimize system performance.  This Operation, Maintenance, and 
Monitoring Plan (OM&M Plan) has been prepared in accordance with Wisconsin Administrative 
Code (WAC) Chapter NR 724. 
 
1.1 Site Information and Contacts 
 
Property Information: 
County:  Rock 
PLSS Location:  NW ¼ of NE ¼ of Sec. 35, T1N, R12E 
WTM Coords:  X=599013, Y=226869 
City of Beloit Parcel #:  13510925 
 
Property Owner Information: 
Owner Name:  David Gleichsner 
Address:  958 4th Street, Beloit, WI 53511 
Telephone:  (608) 365-5333 
E-mail Address:  bbf@charter.net 
 
Consultant Information: 
Company Name:  EnviroForensics, LLC 
Address:  N16W23390 Stone Ridge Drive, Suite G, Waukesha, WI 53188 
Contacts:  Wayne Fassbender - Senior Project Manager/ Brian Kappen – Project Manager 
Telephone:  (262) 290-4001 
E-mail Address:  wfassbender@enviroforensics.com/ bkappen@enviroforensics.com 

 
WDNR Project Manager:  Mr. Jeff Ackerman 
Address:  3911 Fish Hatchery Road, Fitchburg, WI 53711 
Telephone:  (608) 275-3323 
Email:  Jeffrey.Ackerman@Wisconsin.gov 
 

mailto:wfassbender@enviroforensics.com
mailto:bkappen@enviroforensics.com
mailto:Jeffrey.Ackerman@Wisconsin.gov
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2.0 SYSTEM DESCRIPTION 
 
The SVE system consists of five (5) extraction wells, conveyance piping, and a vacuum blower 
and associated equipment and controls housed inside a trailer-mounted enclosure positioned on 
the west side of the Site building.  The system layout, extraction well design, and mechanical 
components are described in this section. 
 
2.1 Extraction Wells and Conveyance Piping 
 
The five (5) extraction wells (designated SVE-1 through SVE-5) are screened in unconsolidated 
sediment from approximately 3 to 6 feet below ground surface (bgs).  The extraction wells are 
constructed of 4-inch diameter Schedule 40 PVC pipe with 0.020-inch slotted screen.  Individual 
4-inch PVC conveyance lines equipped with butterfly valves extend from the equipment trailer 
to each extraction well.  The conveyance lines were installed in trenches approximately 42 
inches below grade.  The extraction well locations and conveyance piping layout are depicted on 
Figure 1.  An 18-inch diameter flush-mount, traffic-rated steel vault protects each wellhead and 
provides access to an expandable plug at the top of the well casing.  A diagram of a typical 
wellhead is depicted on Figure 2. 
 
A condensate water discharge line was installed from the equipment trailer to a storm sewer 
catchment on the west edge of 4th Street.  It is constructed of 3-inch diameter PVC piping placed 
in a trench that ranges in depth from approximately one foot below grade at the system to three 
feet below grade at the outlet in the storm sewer catchment.  The path of the discharge line is 
depicted on Figure 2. 
 
2.2 Mechanical Components 
 
The mechanical system consists of the following components: 
 

• Roots URAI 59 positive displacement blower; 
• 20 HP 3-phase motor; 
• 110-gallon air-water separator (AWS) tank with float switch assembly; 
• Inlet filter; 
• Vacuum relief valve; 
• Exhaust silencer; 
• 1.5 horsepower progressive cavity transfer pump; 
• Tuthill TT10P in-line digital turbine flow meter; 
• Secondary water containment tanks (600-gallon total capacity) with high level switch; 
• Sensaphone cellular alarm notification system. 



    

Document: 6154-1282 3 October 31, 2019 

 
The components are contained in a trailer-mounted enclosure measuring approximately 10 feet 
long by 6 feet wide.  The blower exhaust stack exits through the side of the enclosure to a height 
of 10 feet above ground surface.  A system process and instrumentation diagram is presented on 
Figure 3.  The enclosure is surrounded by a 6-foot tall fence with a padlocked gate on the south 
end.   
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3.0 OPERATION AND MAINTENANCE 
 
Operation and maintenance activities are conducted by EnviroForensics personnel to: 
 

• Maximize system efficiency and contaminant mass removal rates; 
• Keep the mechanical equipment in good working order; and 
• Collect data to track system performance and determine a timeframe for shutdown. 

 
3.1 System Operation 
 
The SVE system is designed to operate continuously.  230 volt 3-phase power is supplied to the 
system by Alliant Energy.  The control cabinet mounted to the outside of the trailer houses the 
main electrical disconnect, alarm notification lights, and run time meters and Hand-Off-Auto 
switches for the blower and transfer pump.  Overall system vacuum can be controlled by 
adjusting the dilution air ball valve located next to the blower.  Each of the five (5) conveyance 
lines is equipped with an individual butterfly valve located above ground just outside the trailer.  
The amount of vacuum applied to each extraction well can be regulated by adjusting the 
corresponding butterfly valve.  This design allows the operators to target specific areas as the 
remediation progresses to maximize efficiency.  Operational changes are made as needed during 
the maintenance visits described below. 
 
3.2 System Maintenance and Monitoring 
 
Long-term maintenance activities will be performed monthly or as needed in response to system 
alarms.  Maintenance activities will include the following: 
 

• Troubleshooting system shutdowns or operational issues; 
• Inspection and replacement of the inlet air and dilution air filters; 
• Inspection and lubrication of the blower per manufacturer instructions; 
• Changing the drive belt in the event of failure; and 
• Cleaning out the AWS sediment strainer. 

 
Samples of the SVE system air emissions are collected from a port in the exhaust stack 
downstream of the vacuum blower to calculate mass removal rates and cumulative mass 
removed and to determine operational changes to optimize system performance.  The samples 
are analyzed for select chlorinated volatile organic compounds (CVOCs) by EPA test method 
TO-15.  Performance monitoring is conducted in accordance with the following emissions 
testing schedule required under WAC Chapter 419.07: 
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• Once each day for the first 3 days of system operation; 
• Weekly for the next 3 weeks; and 
• Monthly thereafter. 

 
The first month of more frequent monitoring was completed.  The results established that the 
concentrations of CVOCs in the system emissions was less than regulatory thresholds that would 
trigger treatment requirements.  Monthly monitoring according to the table below. 
 

Parameter Method Location 
Exhaust CVOC vapor 
concentration 

1-liter vacuum canister sample Exhaust stack port 

System runtime Meter reading Control cabinet 
System vacuum (max 8 in Hg) Gauge reading Next to blower 
Conveyance line vacuum Gauge reading Individual conveyance 

lines 
Flow rate Thermo-anemometer Influent piping port 
Exhaust temperature 
(max 180ºF) 

Thermo-anemometer Exhaust stack port 

Water discharge volume Flow meter reading Water discharge line 
Monitoring point vacuum Hand-held digital manometer Individual monitoring 

points 
 
System operation and performance monitoring information is recorded on the log presented in 
Appendix A.  SVE wellhead and monitoring point locations are depicted on Figure 1.  
Currently, vacuum monitoring points consist of existing water table monitoring wells MW-10, 
MW-13, and MW-17.  Additional monitoring inside the Site building may be added in the future. 
 
In addition to the parameters listed above, water sampling is required as a condition of 
Wisconsin Pollutant Discharge Elimination System permit coverage for discharge to the storm 
sewer.  Samples are collected on a monthly basis from a spigot on the discharge line for analysis 
of the following: 
 

• pH using a hand-held digital meter in the field; 
• Volatile organic compounds (VOCs); 
• Polycyclic aromatic hydrocarbons (PAHs); and 
• Oil and grease. 
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The coverage letter allows for removal of select parameters from the sampling list provided the 
concentrations in the first four (4) samples are less than 1/5 of the effluent limits.  The project 
manager will inform system operators of current sampling requirements when changes occur. 
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4.0 REPORTING 
 
Semi-annual remediation progress reports will be submitted to the Wisconsin Department of 
Natural Resources (WDNR), as required, using the Remediation Site Operation, Maintenance, 
Monitoring & Optimization Report (WDNR Form 4400-194).  The reports will include 
information on operational configuration during the reporting period, figures, tables, and graphs 
showing time versus contaminant removal and cumulative contaminant removal.  The reporting 
periods each year shall be January 1 to June 30 and July 1 to December 31.  The deadline for 
submittal of progress reports is 30 days after the end of each reporting period. 
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APPENDIX A 
 

SVE System Operation and Maintenance Log 



Personnel: _____________________ Date:  _________

SVE SYSTEM STATUS AMBIENT TEMP. AND WEATHER:
Time System Runtime System Vac Influent Flow Influent Air Temp Exhaust Temp

(Hr) (in. Hg) (fpm) (°F) (°F)

In

CONVEYANCE LINE
Line Vacuum

(in. Hg)

SVE-1/3
SVE-4/5
SVE-2

MONITORING POINT VACUUM (in. H20) Check if not taken _____

MW-10
MW-13
MW-17

SVE SYSTEM INSPECTION
Motor Grease Blower Gear Oil Inlet Air Filter Dilution Air Filter Trailer

C-Checked
R-Replaced

C-Checked
R-Replaced

C-Checked
R-Replaced

C-Checked
R-Replaced Clean and Secure?

SAMPLE COLLECTION Check if not taken _____

Pressure (initial)
Pressure (final)
Time (initial)
Time (final)

SVE SYSTEM STATUS
Time System Runtime Intake Vac Flow Meter

(Hr) (in. Hg) (gallons)
Out

Notes

Extraction wells open on departure:

Sample Location
Canister ID

System Runtime
Flow Controller ID

FORMER ROBINSON CLEANERS SVE SYSTEM OM&M LOG
1416 N. 4th Street, Beloit, Wisconsin

Differential Pressure
(in H2O)
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APPENDIX F 
 

SVE System Commissioning Laboratory Reports 



 
 
 
 
 
 
 
Mr. Brian Kappen 
Enviroforensics 
N16 W. 23390 Stone Ridge Dr 
Suite G 
Waukesha, WI 53188 
 
 
September 13, 2019 
 
EnvisionAir Project Number:  2019-543 
Client Project Name:  6154 – Robinson’s-Beloit 
 
Dear Mr. Kappen, 
 
Please find the attached analytical report for the samples received September 9, 2019. 
All test methods performed were fully compliant with local, state, and federal EPA 
methods unless otherwise noted.  The project was analyzed as requested on the 
enclosed chain of custody record.  Please review the comments section for additional 
information about your results or Quality Control data.   
 
Feel free to contact me if you have any questions or comments regarding your analytical 
report or service. 
 
Thank you for your business.  EnvisionAir looks forward to working with you on your next 
project. 
 
Yours Sincerely, 

 
Stanley A Hunnicutt 
 
Project Manager 
EnvisionAir, LLC 
 
 

EnvisionAir 
1441 Sadlier Circle West Drive 

Indianapolis, IN 46239 
Ph: 317-351-0885 

Fax:  317-351-0882 
www.envision-air.com 
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Client Name: ENVIROFORENSICS

Project ID: 6154 / ROBISON'S - BELOIT

Client Project Manager: BRIAN KAPPEN

EnvisionAir Project Number: 2019-543

Sample Summary 

Canister Pressure / Vacuum

Laboratory Sample Number: Sample Description: Matrix:

START 
Date 

Collected:

START 
Time 

Collected:
End Date 

Collected:
End Time 
Collected:

Date 
Received:

Time 
Received

Initial Field 
(in. Hg)

Final Field 
(in. Hg)

Lab 
Received 
(in. Hg)

19-2438 6154-SVE-EX A 9/4/19 9:40   9/9/19 11:30 -28 -3 -3

EnvisionAir 
1441 Sadlier Circle West Drive 

Indianapolis, IN 46239 
Ph: 317-351-0885 

Fax:  317-351-0882 
www.envision-air.com 
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Client Name: ENVIROFORENSICS

Project ID: 6154 / ROBISON'S - BELOIT

Client Project Manager: BRIAN KAPPEN

EnvisionAir Project Number: 2019-543

Analytical Method: TO-15
Analytical Batch: 091019AIR

Client Sample ID: 6154-SVE-EX Sample Collection START Date/Time: 9/4/19 9:40
Sample Collection END Date/Time:

Envision Sample Number: 19-2438 Sample Received Date/Time: 9/9/19 11:30
Sample Matrix: AIR

Compounds Sample Results ug/m³ Reporting Limit ug/m³ Flag
cis-1,2-Dichloroethene < 198 198
Tetrachloroethene 2,710 128 1
trans-1,2-Dichloroethene < 396 396
Trichloroethene < 10.7 10.7
Vinyl Chloride < 12.8 12.8
4-bromofluorobenzene (surrogate) 95%
Analysis Date/Time: 9-11-19/13:01
Analyst Initials tjg

EnvisionAir 
1441 Sadlier Circle West Drive 

Indianapolis, IN 46239 
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Analytical Report

TO-15 Quality Control Data

EnvisionAir Batch Number: 091019AIR

Method Blank (MB): MB Results (ppbv) Reporting Limit (ppbv) Flags
cis-1,2-Dichloroethene < 5 5
Tetrachloroethene < 0.47 0.47
trans-1,2-Dichloroethene < 10 10
Trichlorethene < 0.2 0.2
Vinyl Chloride < 0.5 0.5
4-bromofluorobenzene (surrogate) 112%
Analysis Date/Time: 9-10-19/15:57
Analyst Initials tjg

LCS/LCSD LCS Results (ppbv) LCSD Results (ppbv)
LCS/D 

Conc(ppbv)
LCS 
Rec.

LCSD 
Rec. RPD Flag

Vinyl Chloride 10.7 9.8 10 107% 98% 8.8%
trans-1,2-Dichloroethene 9.56 8.83 10 96% 88% 7.9%
cis-1,2-Dichloroethene 9.66 8.85 10 97% 89% 8.8%
Trichloroethene 9.63 9.5 10 96% 95% 1.4%
Tetrachloroethene 9.26 9.94 10 93% 99% 7.1%
4-bromofluorobenzene (surrogate) 112% 110%
Analysis Date/Time: 9-10-19/14:11 9-10-19/16:33
Analyst Initials tjg tjg
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1441 Sadlier Circle West Drive 
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Flag Number Comments
1 Reported value is from a 40x dilution.  TJG 9/12/19
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Mr. Brian Kappen 
Enviroforensics 
N16 W. 23390 Stone Ridge Dr 
Suite G 
Waukesha, WI 53188 
 
 
September 26, 2019 
 
EnvisionAir Project Number:  2019-589 
Client Project Name:  6154 
 
Dear Mr. Kappen, 
 
Please find the attached analytical report for the samples received September 17, 2019. 
All test methods performed were fully compliant with local, state, and federal EPA 
methods unless otherwise noted.  The project was analyzed as requested on the 
enclosed chain of custody record.  Please review the comments section for additional 
information about your results or Quality Control data.   
 
Feel free to contact me if you have any questions or comments regarding your analytical 
report or service. 
 
Thank you for your business.  EnvisionAir looks forward to working with you on your next 
project. 
 
Yours Sincerely, 

 
Stanley A Hunnicutt 
 
Project Manager 
EnvisionAir, LLC 
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Client Name: ENVIROFORENSICS

Project ID: 6154

Client Project Manager: BRIAN KAPPEN

EnvisionAir Project Number: 2019-589

Sample Summary 

Canister Pressure / Vacuum

Laboratory Sample Number: Sample Description: Matrix:

START 
Date 

Collected:

START 
Time 

Collected:
End Date 

Collected:
End Time 
Collected:

Date 
Received:

Time 
Received

Initial Field 
(in. Hg)

Final Field 
(in. Hg)

Lab 
Received 
(in. Hg)

19-2622 6154-SVE-OA-1 A 9/11/19 12:50 9/12/19 12:50 9/17/19 16:30 -29 -4 -4
19-2623 6154-SVE-OA-2 A 9/11/19 12:55 9/12/19 12:55 9/17/19 16:30 -30 -5 -5
19-2624 6154-SVE-EX A 9/12/19 13:25 9/17/19 16:30 -28.5 -3 -3
19-2625 6154-SVE-EX A 9/13/19 12:10 9/17/19 16:30 -30 -3 -3
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Client Name: ENVIROFORENSICS

Project ID: 6154

Client Project Manager: BRIAN KAPPEN

EnvisionAir Project Number: 2019-589

Analytical Method: TO-15
Analytical Batch: 091919AIR

Client Sample ID: 6154-SVE-OA-1 Sample Collection START Date/Time: 9/11/19 12:50
Sample Collection END Date/Time: 9/12/19 12:50

Envision Sample Number: 19-2622 Sample Received Date/Time: 9/17/19 16:30
Sample Matrix: AIR

Compounds Sample Results ug/m³ Reporting Limit ug/m³ Flag
cis-1,2-Dichloroethene < 19.8 19.8
Tetrachloroethene < 3.19 3.19
trans-1,2-Dichloroethene < 39.6 39.6
Trichloroethene < 1.07 1.07
Vinyl Chloride < 1.28 1.28
4-bromofluorobenzene (surrogate) 96%
Analysis Date/Time: 9-20-19/19:48
Analyst Initials tjg
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Client Name: ENVIROFORENSICS

Project ID: 6154

Client Project Manager: BRIAN KAPPEN

EnvisionAir Project Number: 2019-589

Analytical Method: TO-15
Analytical Batch: 091919AIR

Client Sample ID: 6154-SVE-OA-2 Sample Collection START Date/Time: 9/11/19 12:55
Sample Collection END Date/Time: 9/12/19 12:55

Envision Sample Number: 19-2623 Sample Received Date/Time: 9/17/19 16:30
Sample Matrix: AIR

Compounds Sample Results ug/m³ Reporting Limit ug/m³ Flag
cis-1,2-Dichloroethene < 19.8 19.8
Tetrachloroethene < 3.19 3.19
trans-1,2-Dichloroethene < 39.6 39.6
Trichloroethene < 1.07 1.07
Vinyl Chloride < 1.28 1.28
4-bromofluorobenzene (surrogate) 103%
Analysis Date/Time: 9-20-19/20:58
Analyst Initials tjg

Page 4 of 9

EnvisionAir 
1441 Sadlier Circle West Drive 

Indianapolis, IN 46239 
Ph: 317-351-0885 

Fax:  317-351-0882 
www.envision-air.com 

 
 
 
 
 



Client Name: ENVIROFORENSICS

Project ID: 6154

Client Project Manager: BRIAN KAPPEN

EnvisionAir Project Number: 2019-589

Analytical Method: TO-15
Analytical Batch: 092319AIR

Client Sample ID: 6154-SVE-EX Sample Collection START Date/Time: 9/12/19 13:25
Sample Collection END Date/Time:

Envision Sample Number: 19-2624 Sample Received Date/Time: 9/17/19 16:30
Sample Matrix: AIR

Compounds Sample Results ug/m³ Reporting Limit ug/m³ Flag
cis-1,2-Dichloroethene < 198 198
Tetrachloroethene 1,900 128 1
trans-1,2-Dichloroethene < 396 396
Trichloroethene < 10.7 10.7
Vinyl Chloride < 12.8 12.8
4-bromofluorobenzene (surrogate) 95%
Analysis Date/Time: 9-24-19/01:22
Analyst Initials tjg
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Client Name: ENVIROFORENSICS

Project ID: 6154

Client Project Manager: BRIAN KAPPEN

EnvisionAir Project Number: 2019-589

Analytical Method: TO-15
Analytical Batch: 092319AIR

Client Sample ID: 6154-SVE-EX Sample Collection START Date/Time: 9/13/19 12:10
Sample Collection END Date/Time:

Envision Sample Number: 19-2625 Sample Received Date/Time: 9/17/19 16:30
Sample Matrix: AIR

Compounds Sample Results ug/m³ Reporting Limit ug/m³ Flag
cis-1,2-Dichloroethene < 198 198
Tetrachloroethene 1,350 31.9
trans-1,2-Dichloroethene < 396 396
Trichloroethene < 10.7 10.7
Vinyl Chloride < 12.8 12.8
4-bromofluorobenzene (surrogate) 90%
Analysis Date/Time: 9-24-19/02:27
Analyst Initials tjg
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Analytical Report

TO-15 Quality Control Data

EnvisionAir Batch Number: 091919AIR

Method Blank (MB): MB Results (ppbv) Reporting Limit (ppbv) Flags
cis-1,2-Dichloroethene < 5 5
Tetrachloroethene < 0.47 0.47
trans-1,2-Dichloroethene < 10 10
Trichlorethene < 0.2 0.2
Vinyl Chloride < 0.5 0.5
4-bromofluorobenzene (surrogate) 96%
Analysis Date/Time: 9-20-19/17:25
Analyst Initials tjg

LCS/LCSD LCS Results (ppbv) LCSD Results (ppbv)
LCS/D 

Conc(ppbv)
LCS 
Rec.

LCSD 
Rec. RPD Flag

Vinyl Chloride 9.98 9.05 10 100% 91% 9.8%
trans-1,2-Dichloroethene 8.77 8.28 10 88% 83% 5.7%
cis-1,2-Dichloroethene 9.53 8.42 10 95% 84% 12.4%
Trichloroethene 10.6 9.17 10 106% 92% 14.5%
Tetrachloroethene 9.84 8.91 10 98% 89% 9.9%
4-bromofluorobenzene (surrogate) 95% 113%
Analysis Date/Time: 9-20-19/16:17 9-20-19/18:38
Analyst Initials tjg tjg
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Analytical Report

TO-15 Quality Control Data

EnvisionAir Batch Number: 092319AIR

Method Blank (MB): MB Results (ppbv) Reporting Limit (ppbv) Flags
cis-1,2-Dichloroethene < 5 5
Tetrachloroethene < 0.47 0.47
trans-1,2-Dichloroethene < 10 10
Trichlorethene < 0.2 0.2
Vinyl Chloride < 0.5 0.5
4-bromofluorobenzene (surrogate) 99%
Analysis Date/Time: 9-23-19/22:32
Analyst Initials tjg

LCS/LCSD LCS Results (ppbv) LCSD Results (ppbv)
LCS/D 

Conc(ppbv)
LCS 
Rec.

LCSD 
Rec. RPD Flag

Vinyl Chloride 8.9 8.85 10 89% 89% 0.6%
trans-1,2-Dichloroethene 8.83 9.06 10 88% 91% 2.6%
cis-1,2-Dichloroethene 8.81 9.06 10 88% 91% 2.8%
Trichloroethene 9.99 10.2 10 100% 102% 2.1%
Tetrachloroethene 9.2 9.63 10 92% 96% 4.6%
4-bromofluorobenzene (surrogate) 104% 107%
Analysis Date/Time: 9-23-19/20:44 9-23-19/21:23
Analyst Initials tjg tjg
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Flag Number Comments
1 Reported value is from a 40x dilution.  TJG 9/26/19
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