
April 12, 2021 

Mr. Jeff Ackerman 
Wisconsin Department of Natural Resources 
3911 Fish Hatchery Road 
Fitchburg, WI  53711 

RE:  Results of Additional Environmental Services for the DB Oak Property 
(former Thomas Industries) Located at 700-710 Oak Street in Fort 
Atkinson, Wisconsin — FEC Project No. 170503: DNR BRRTS # 02-28-
176509 

Friess Environmental Consulting, Inc. (FEC) submits this letter to provide the 
results of the additional site investigation (SI) activities conducted at the above-
referenced site (the “Site”).  In addition, this letter documents additional rounds of 
groundwater sampling, additional monitoring well installation and installation of
Phase I of the on-site vapor mitigation system (VMS) and associated additional 
sub-slab and indoor air vapor testing.  The Site is located at 700-710 Oak Street 
in Fort Atkinson, Wisconsin, and is shown on Figure 1.  The project background 
and results of the SI are described below. 

Project Background 

The DB Oak property is located at 700-710 Oak Street in Fort Atkinson, 
Wisconsin. The property is relatively flat at an approximate elevation of 790 feet 
above mean sea level (MSL). Regional topography near the site slopes to the 
east and south towards the Rock River.  The DB Oak property is bounded by 
East Cramer Street to the north, Oak Street to the west-southwest, and the Union 
Pacific (formerly Chicago and Northwest) rail line to the east-southeast. The 
property consists of an 180,000-square foot building with surrounding driveways 
and parking lots.  A large parking lot and driveway near the northwest corner of 
the building are accessible from North Main Street to the west and Oak Street to 
the south. A gravel driveway and loading dock area is at the east side of the 
facility building.  The loading dock is accessible from an asphalt driveway and 
small parking lot at the south side of the property, and from a gravel driveway at 
the north side of the building. An undeveloped wooded parcel is between the 
driveway at the north side of the building and East Cramer Street. Lawn areas 
are south and west of the building. The site location and property features are 
shown on Figures 1 and 2. 

Extensive site investigation and groundwater monitoring activities have been 
conducted for a release of chlorinated volatile organic compounds (CVOCs) from 
the above referenced site.  Twelve groundwater monitoring wells, fourteen 
piezometers, and four temporary wells have been installed during the SI. 
Groundwater samples have also been collected and/or evaluated from fourteen 
soil probes and twelve monitoring wells installed on neighboring properties.   

VOCs were detected above DNR groundwater quality standards in the 
groundwater samples collected from MW-9 and piezometer MW-9A in 2016.  A 
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well and an “A” horizon piezometer (MW-15 and MW 15A) were installed farther 
to the southeast of the MW-9 nest to define the groundwater plume extent to the 
south of the MW-9 nest. 

VOCs were detected in MW-12 in March 2016 and a concentration of cis-1,2-
dichloroethene (c-DCE) was detected in the groundwater samples collected from 
piezometer MW-12A during the August 2018 and April 2019 sampling events.  
Based on the groundwater sampling results, additional monitoring wells (MW-14 
and MW-13) were installed further downgradient (south and east, respectively) of 
the MW-12 nest to confirm the absence of groundwater impacts in the shallow 
groundwater.  Additional “A” horizon piezometers (MW-14A and MW-13A) were 
installed further downgradient (south and east, respectively) of the MW-12A nest 
to define the extent of the groundwater plume.   

Installation of additional monitoring wells to further define the downgradient edge 
of the plume was proposed in our approved work plan.  In September 2020, three 
monitoring wells and four piezometers were installed as part of the approved 
scope of work submitted in our work plan dated April 10, 2020.  The results are 
discussed below.  The new well/piezometer locations are shown on Figure 3.   

Additional Site Investigation 

In September 2020, FEC documented the procedures utilized by Giles 
Engineering Associates, Inc. (Giles) to install six groundwater monitoring 
wells/piezometers to further define the degree and extent of the groundwater 
impacts and determine the appropriate course of action for the remaining 
impacts.  MW-13 and MW-13A were installed further downgradient east of the 
MW-12 nest.    MW-14 and MW-14A were installed further downgradient south of 
the MW-12 nest.   MW-15 and MW 15A were installed farther to the southeast of 
the MW-9 nest. 

Soil Evaluation 

Grass and topsoil are present in the surficial soils.  The native soils consist of a 
brown to gray silty fine sand to a maximum depth of 45 feet bgs, the maximum 
depth explored.   Field indications of impacted soils (staining, odors and PID 
readings) were not apparent in any of the soil samples collected during the 
field sampling and screening.  Groundwater was encountered at a depth of 
15-17 feet during drilling.  Soil boring logs are included in Appendix D.  General 
descriptions of the soil and groundwater sampling methods and procedures 
are included in Appendix E. The locations of the borings/wells are shown on 
Figure 3. The well construction and sampling procedures are also included in 
Appendix E.

Groundwater Evaluation 

Rounds of groundwater sampling were conducted in October 2020 and 
January 2021.  FEC measured the depth to groundwater at each of the 
monitoring well locations.  The depths to groundwater ranged from 3.52 to 
18.16 feet bgs.  In general, the results of the groundwater elevation survey 
indicate groundwater flows in a southeasterly direction, which is consistent with 



the previous rounds of groundwater sampling.  The depth to groundwater and 
groundwater elevations are presented on Table 2 and illustrated on Figure 
3 (October 2020). The groundwater well construction and development forms 
are included in Appendix D. 

The groundwater samples collected from the monitoring wells were analyzed by 
the laboratory for VOCs. Groundwater monitoring wells and piezometers 
were sampled on October 8, 2020 and January 21, 2021.  No VOCs were 
detected at MW-13, MW-14 and MW-14A, MW-15 or MW-15A in either 
groundwater sampling round.  Concentrations of c-DCE (660 and 300 ppb) 
were detected at MW-13A in the October 2020 and January 2021 sampling 
round, respectively. The results of the groundwater analytical testing from each 
round of groundwater sampling are included in Appendix F. 

The results of the groundwater sampling continue to demonstrate a reduction 
in contaminant concentrations from across the site.  However, the 
downgradient edge of the plume appears to require further definition.  The 
results of the groundwater analytical testing are shown on the attached 
Table 2.  Additional groundwater monitoring well installation, groundwater 
monitoring and analytical testing and hydraulic conductivity testing are 
proposed in 2021.  This includes sampling of the temporary monitoring 
wells (if accessible), installation of monitoring wells inside the building, 
downgradient of MW-13A, and deeper wells downgradient to further evaluate 
the “B” horizon. 

Vapor Mitigation System  

The first phase of the vapor mitigation system ( VMS) was installed on the 
subject property by Lifetime Radon Solutions (LRS) and became operational 
in March 2020.  The building foundation and sub-slab depressurization 
system (SSDS) together make up the VMS that exists on the above-
described property. Phase I of the SSDS, consisted of construction of 
two subsurface trenches connected to two (2) interior drop points drilled 
through the foundation with 4-inch solid stainless steel risers extending 
upwards and extending at least 10-inches above the roof line to exhaust 
points.  Ventilation fans are located inline with the vertical risers.  An electrical 
on/off switch is present at each fan location.  Manometer pressure gauges 
are also located inline with the vertical exhaust pipes to indicate fan 
operation and vacuum pressure within the SSDS (readings should indicate 
pressure readings on the manometer when operating).  The 
manometer gauges are present at the location of each vent stack.  A copy of 
the LRS report for the installation of the system is included in Appendix D.   

Post installation PFE testing showed excellent coverage from the north and 
south trenches of the VMS installed in the central portion of the building.  
Three additional rounds of PFE testing were conducted to confirm the VMS is 
operating efficiently.  Three additional sub-slab vapor points were installed 
and subsequent sub-slab vapor sampling was conducted to further define the 
sub-slab vapor impacts.  In addition, a second round of vapor sampling was 
conducted at selected areas from the existing vapor points (VP-1 to VP-19) 



to evaluate the effectiveness of the installed VMS.  Follow-up indoor air 
sampling was also conducted within the central portion of the building to further 
assess the vapor intrusion risks.  The vapor sampling locations and VMS system 
locations are shown on Figure 2. Vapor sampling procedures are attached 
as Exhibit 4.  FEC has prepared a VMS maintenance plan, which is included 
in Appendix D.   

Pilot testing for Phase II of the VMS was conducted during the week of February 
14, 2021.  Attached is a summary of the results.  The Pressure Field Extension 
Testing (PFET) indicated a regular Pressure Extension in the north and south 
portions of the building as compared to the center building where Phase I of the 
VMS was installed in 2020.  As such, the VMS for the north and south portions of 
the building will not require a high-capacity blower.   A description of Phase II of 
the VMS is included in Appendix D.  

Vapor Evaluation 

Three new sub-slab vapor points (VP-20 to VP-22) were installed on January 21, 
2021.  VP-20 was installed within the northern portion of the building, VP-21 and 
VP-22 were installed within the southern portion of the building.  To Install the 
sub-slab vapor sampling points, a small diameter hole was drilled through the 
concrete slab into the sub-slab aggregate.  The top of the hole was reamed 
with a larger drill bit to allow for the sampling point to be finished just below floor 
grade.  A 2-inch long stainless-steel sleeve was inserted into the drill hole and 
the space between the top of the sleeve and the concrete floor was sealed 
with hydraulic cement and allowed to set.  

After allowing for the cement to set, FEC collected the sub-slab samples from the 
new vapor sampling points.  To collect the sample, the probe cap was replaced 
with a brass ball valve and attached dedicated HDPE sample tubing that was run 
through a “T” to a vacuum pump and to a 1-liter summa canister equipped with a 
laboratory calibrated regulator or the air sampling pump.  Shut-in testing and leak 
detection through the water dam method were then conducted to ensure the 
system was considered leak tight.  The sampling apparatus was then arranged 
to isolate the line from the sampling point to the regulator on the summa 
canister and the air sampling pump.

VP-20 to VP-22 and select vapor points (VP-8, VP-11, and VP-15) were sampled 
on January 21, 2021.  In addition, two indoor air samples (IA-3 and IA-4) were 
collected.  To collect the samples for select VOCs, the summa canister valve was 
opened, and the sample was collected over approximately 15 minutes to allow 
for the recommended flow rates.  FEC subsequently submitted the canisters to 
a Wisconsin-certified laboratory for analyses of select VOCs, via the 
TO-15 analytical method.  

The results of the sub-slab vapor sampling show a continued decrease in 
contaminant concentrations within the central portion of the building as a 
result of  the operations of the vapor mitigation system (VMS).  The analysis 
did not detect indoor air at concentrations above their DNR commercial or 



industrial vapor action levels ("VALs").  The results of the vapor sampling 
analytical testing are included in Appendix F. 

Conclusions and Recommendations 

The results of the groundwater sampling continue to demonstrate a reduction in 
contaminant concentrations from across the site.  However, the downgradient 
edge of the plume appears to require further definition.  Additional groundwater 
monitoring well installation, groundwater monitoring and analytical testing and 
hydraulic conductivity testing are proposed in 2021.   

Post installation PFE testing showed excellent coverage from the north and south 
trenches of the VMS installed in the central portion of the building.  Pilot testing 
for Phase II of the VMS was conducted and the results of the PFET indicate a 
regular pressure extension in the north and south portions of the building.  Phase 
II of the VMS for the north and south portions of the building will not require a 
high-capacity blower.  It is anticipated that Phase II of the VMS will be installed 
on the subject property and become operational in April/May 2021.   

The results of the sub-slab vapor sampling show a continued decrease 
in contaminant concentrations as a result of the operations of the VMS.  The 
analysis did not detect indoor air at concentrations above their DNR 
commercial or industrial VALs.  Additional sub-slab vapor and indoor air  
sampling and PFET will be conducted following installation of Phase II of the 
VMS.       

We hope that this letter has provided sufficient documentation of the SI 
activities conducted to date.  If you have any questions or comments regarding 
this letter, please call us at (414) 228-9815. 

Respectfully, 

FRIESS ENVIRONMENTAL CONSULTING, INC. 

Trenton J. Ott 
Project Manager 

Bryan Frieseke 
Project Assistant 

Attachments 

170503SI
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Contact Information (as of April 2021): 
 
 
Site Owner/Operator:              Mary Betsch 
                                                   Gardner Denver Inc. 
                                                   222 East Erie Street 
                                                   Milwaukee, WI  53202 
                                                   (414) 212-4700 
 
Consultant:  Friess Environmental Consulting, Inc. 

 Attn: Richard W. Frieseke, P.E. 
 6635 North Sidney Place 
 Milwaukee, WI  53209 
 (414) 228-9815 

 
Drilling Contractors:  Giles Engineering Associates, Inc. 

Mr. Dave Cornale 
N8 W22350 Johnson Drive 
Waukesha, WI 53186 
(262) 544-0118 
 

 
Laboratory Contractor:  Synergy Environmental Lab, Inc. 
    Mr. Michael Ricker 
    1990 Prospect Court 

Appleton, WI 54914 
(920) 830-2455 

 
 
DNR:    Mr. Jeff Ackerman 

Wisconsin Department of Natural Resources  
3911 Fish Hatchery Road  
Fitchburg, WI 53711  
(608) 275-3323  
Jeffrey.Ackerman@Wisconsin.gov 
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TABLE A.1. (Page 1 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)
TW-01 5/26/2009 5,900 52 3,000 350 2,700

9/22/2009 5,000 140 120 <74.0 1,300
12/2/2009 1,900 89 <15.0 <46.0 560
3/23/2010 3.00 0.93 1.30 0.91 1.10
6/22/2010 10 1.20 0.41 0.18 1.60
9/15/2010 7.80 13.0 0.16 <0.16 56.0
12/14/2010 11 0.33 0.54 0.61 0.66
3/9/2011 6.70 0.31 3.00 5.60 1.60

6/28/2011 1.10 <0.19 <0.15 <0.25 <0.15
9/20/2011 0.44 <0.26 0.29 0.20 <0.18
12/5/2011 0.53 <0.26 <.21 0.64 <0.18
3/6/2012 1.90 <0.19 0.18 0.30 0.84

9/24/2012 1.10 <0.26 0.27 0.34 0.44
3/20/2013 0.31 <0.32 <0.22 0.27 <0.17
9/16/2013 1.40 <0.18 0.19 0.14 0.24
3/24/2014 0.54 <0.32 <0.16 0.74 <0.17
9/24/2014 0.36 <0.32 <0.22 <0.27 <0.17
3/10/2015 <0.30 <0.25 <0.21 <0.31 <0.16
9/25/2015 0.35 <0.18 <0.22 <0.17 0.86
3/21/2016 1.40 0.19 0.88 2.00 0.69
9/14/2016 1.70 0.29 0.61 1.20 0.94
3/8/2017 4.80 0.36 0.64 1.90 1.20

TW-02 5/26/2009 6,000 64 320 440 240
9/22/2009 3,300 63 640 750 410
12/2/2009 4,100 62 460 710 520
3/23/2010 3,700 <100 530 640 680
6/22/2010 4,000 <65.0 370 440 1,100
9/15/2010 <250 3,600 500 560 1,000
12/14/2010 2,400 <65.0 840 790 470
3/9/2011 1,500 <33.0 730 450 830

6/28/2011 2,100 37 360 410 590
9/20/2011 1,900 <65.0 510 530 500
12/5/2011 1,900 <52.0 550 470 550
3/6/2012 1,300 31 810 490 260
6/6/2012 1,400 120 1,400 1,200 1,800

9/24/2012 1,200 29 420 400 290
12/5/2012 1,200 32 350 360 280
3/20/2013 680 <32.0 480 250 150
6/11/2013 1,000 39 330 270 260
9/16/2013 1,100 35 300 220 280
12/4/2013 700 32 410 290 110
3/24/2014 770 <32.0 360 200 200
6/23/2014 620 <32.0 230 180 210
9/24/2014 660 <2.00 220 180 230
12/22/2014 550 23 270 200 120
3/10/2015 440 17 260 160 99
6/18/2015 160 <3.50 12 19 30
9/25/2015 470 15 60.0 39 130
12/21/2015 550 <10.0 230 150 160
3/21/2016 540 26 220 170 190
6/14/2016 560 21 130 100 200
9/14/2016 340 13 24 19 130
12/20/2016 450 19 180 120 130
3/8/2017 290 17 160 97 120

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 2 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

TW-03 5/26/2009 14 <5.20 210 200 <3.7
9/22/2009 5.50 <4.10 1,100 130 <3.4
12/2/2009 220 <4.10 590 130 <3.4
3/23/2010 450 <13.0 92 77 <9.2
6/22/2010 340 <6.50 10 7.20 58
9/15/2010 <3.10 290 <4.5 7.70 130
3/9/2011 62 <6.50 7.80 13 290

6/28/2011 580 5.50 51 79 460
9/20/2011 110 <6.50 <5.20 <4.20 650
12/5/2011 480 <21.0 <16.0 <13.0 560
3/6/2012 6.70 <0.19 <0.15 <0.25 13
6/6/2012 770 5.60 10 15 1,100

9/24/2012 180 <4.80 <3.70 <6.20 290
12/5/2012 530 <24.0 <18.0 <3.00 1,100
3/20/2013 400 <25 38 31 750
6/11/2013 90 <0.18 <13.0 20 1,000
9/16/2013 390 <15.0 24 20 970
12/4/2013 330 <32.0 28 <27 720
3/24/2014 390 <32.0 26 51 760
6/23/2014 290 <32.0 52 40 680
9/24/2014 320 <32.0 <22.0 <27.0 780

12/22/2014 350 <16.0 16 <14.0 700
3/10/2015 370 <20.0 130 80 750
6/18/2015 428 <22.0 36.8 20.6 488
9/25/2015 1,300 <14.0 <17.0 <13.0 1,000

12/21/2015 600 <25.0 41.0 <31.0 950
3/21/2016 1,100 8.70 37 26 1,200
6/14/2016 1,300 <15.0 <17.0 <24.0 1,100
9/14/2016 2,100 19.0 <21.0 <30.0 1,100

12/20/2016 430 15.0 62 38 1,200
3/8/2017 1,500 <34.0 74 <65.0 1,100

IW-1 5/26/2009 8.80 <0.26 0.76 0.68 5.50
9/22/2009 2.70 <0.26 <0.21 <0.17 7.20
12/2/2009 2.00 <0.21 0.12 0.43 7.80
3/23/2010 1.70 <0.26 <0.21 <0.17 9.30
6/22/2010 1.80 <0.26 0.54 0.23 7.60
9/15/2010 <.13 0.99 <0.16 <0.16 6.90

12/14/2010 1.20 <0.26 0.44 0.44 7.80
3/9/2011 1.00 NR 0.43 <0.17 6.70

6/28/2011 0.82 <0.26 <0.21 <0.17 4.80
9/20/2011 0.49 <0.19 <0.15 <0.25 2.60
12/5/2011 0.43 <0.26 <0.15 <0.17 2.10
3/6/2012 0.29 <0.26 <0.21 <0.17 1.80

9/24/2012 0.54 <0.26 <0.21 <0.17 1.80
3/20/2013 0.27 <0.32 0.31 0.34 1.80
9/16/2013 0.31 <0.18 0.19 <0.14 1.50
3/24/2014 0.26 <0.32 <0.16 <0.27 1.80
9/24/2014 0.22 <0.32 <0.22 <0.27 1.50
3/10/2015 <.30 <0.25 <0.21 <0.31 1.70
9/25/2015 <.30 <0.25 <0.21 <0.31 1.40
3/21/2016 <.18 <0.15 <0.17 <0.24 1.60
9/14/2016 <.24 <0.17 <0.22 <0.32 1.20
3/8/2017 2.30 <0.17 1.60 0.66 1.30

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 3 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-1 12/16/2004 0.14 <0.11 <0.13 <0.12 <0.16
6/1/2005 <0.40 <0.35 <0.31 <0.25 <0.11
3/28/2006 <0.19 <0.17 <0.16 0.40 <0.20
10/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50
4/21/2008 <0.50 <0.50 <0.50 <0.50 <0.50
5/26/2009 <0.20 <0.26 <0.21 <0.17 <0.18
3/23/2010 <0.12 <0.13 <0.18 <0.16 <0.17
3/20/2013 <0.10 <0.32 <0.22 <0.27 <0.17
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-2 12/16/2004 5,900 32.0 120 140 33
6/1/2005 3,800 160 <150 160 <53.0
3/28/2006 6,400 <85.0 190 450 <98.0
10/25/2007 1,800 <25.0 <25.0 520 27
4/21/2008 560 <25.0 120 85.0 <25.0
5/26/2009 260 <6.50 110 69 6.90
9/22/2009 630 <6.50 270 170 25
12/2/2009 510 <5.20 320 230 6.50
3/23/2010 1,000 7.60 470 360 17
6/22/2010 950 <10.0 400 290 16
9/15/2010 <5.00 360 180 150 <6.90
12/14/2010 390 <10.0 270 200 13
3/9/2011 530 <10.0 220 180 <7.40
6/28/2011 570 <10.0 210 200 10
9/20/2011 710 <7.70 250 290 6.60
12/5/2011 2,200 27 15 500 65
3/6/2012 3,200 <52.0 450 340 55
6/6/2012 3,200 <65.0 350 300 <46.0
9/24/2012 3,900 <48.0 530 490 <37.0
12/5/2012 4,800 <77.0 200 510 <60.0
3/20/2013 3,200 <130 270 500 <66.0
6/11/2013 870 <32.0 140 160 <17.0
9/16/2013 2,300 <74.0 74 200 <44.0
12/4/2013 1,900 <40.0 330 400 <44.0
3/24/2014 1,800 <40.0 140 190 <21.0
6/23/2014 840 <16.0 96 67 16
9/24/2014 1,300 <16.0 230 360 14
12/22/2014 2,000 <32.0 230 270 24
3/10/2015 3,800 25 200 200 28
6/18/2015 1,800 <35.0 72 120 39
9/25/2015 2,400 <35.0 170 370 39
12/21/2015 1,600 <50.0 150 280 31
3/21/2016 1,700 <29.0 120 170 32
6/14/2016 1,400 <34.0 85 92 34
9/14/2016 2,500 21 180 270 20
12/20/2016 1,100 <42.0 160 220 43
3/8/2017 1,800 <42.0 150 220 43
10/8/2020 5.70 <0.37 4.20 1.75 0.78

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 4 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-2A 12/16/2004 380 <5.40 44 69 29
6/1/2005 350 <8.70 110 83.0 36

3/28/2006 3,800 20 320 700 91
10/25/2007 1,800 <25.0 360 530 <25.0
4/21/2008 2,100 <25.0 610 620 <25.0
5/26/2009 660 <13.0 590 380 <9.20
9/22/2009 920 <13.0 530 280 75
12/2/2009 1,700 11.0 390 280 56
3/23/2010 1,900 16.0 250 180 76
6/22/2010 1,600 <26.0 290 200 <18.0
9/15/2010 <13.0 730 340 200 <17.0

12/14/2010 2,100 <26.0 370 190 25
3/9/2011 1,700 <26.0 220 140 48

6/28/2011 1,600 <26.0 240 160 <18.0
9/20/2011 1,200 <19.0 210 150 <15.0
12/5/2011 1,700 <26.0 170 110 33
3/6/2012 2,200 <52.0 140 100 69
6/6/2012 2,200 <52.0 88 79 73

9/24/2012 1,800 <39.0 110 85 66
12/5/2012 2,300 <39.0 74 87 67
3/20/2013 2,400 <63.0 66 61 <33.0
6/11/2013 1,500 <63.0 94 130 <33.0
9/16/2013 1,600 <37.0 62 91 32
12/4/2013 2,400 <63.0 65 65 54
3/24/2014 630 <16.0 33 39 36
6/23/2014 2,300 <63.0 <200 <200 59
9/24/2014 1,500 <63.0 <43.0 <55.0 <33.0

12/22/2014 1,900 <32.0 42 36 62
3/10/2015 2,000 <31.0 44 49 47
6/18/2015 3,630 <34.0 135 71 53.9
9/25/2015 2,000 <35.0 <44.0 <33.0 47

12/21/2015 2,200 <50.0 <43.0 <61.0 100
3/21/2016 2,500 <29.0 <33.0 <47.0 98
6/14/2016 1,900 <34.0 <44.0 <65.0 100
9/14/2016 1,400 <29.0 <33.0 <47.0 <32.0

12/20/2016 1,600 <21.0 <28.0 <40.0 75.0
3/8/2017 2,000 <21.0 <28.0 <40.0 290

10/8/2020 121 <3.70 <3.30 <4.70 29.3

MW-2B 10/25/2007 19 <0.50 15 6.20 <0.50
4/21/2008 19 <0.50 15 6.20 <0.50
5/26/2009 1.40 <0.26 11 6.60 <0.18
9/22/2009 1.80 <0.26 9.20 6.40 <0.18
12/2/2009 2.20 <0.21 9.80 5.90 <0.17
3/23/2010 4.60 <0.13 13 6.70 <0.17
6/22/2010 1.60 <0.26 11 6.70 <0.18
9/15/2010 <0.13 0.63 7.10 6.50 <0.17

12/14/2010 15 <0.26 19 6.30 <0.18
3/9/2011 14 <0.26 8.20 4.90 <0.18

6/28/2011 16 <0.26 8.20 4.50 <0.18
9/20/2011 15 <0.19 5.00 3.90 <0.15
12/5/2011 13 <0.26 6.90 4.80 <0.18
3/6/2012 12 <0.26 6.80 5.50 <0.18

9/24/2012 16 0.21 6.70 7.30 <0.15
3/20/2013 35 0.37 10 11 <0.17
9/16/2013 23 <0.74 5.90 5.1 <0.44
3/24/2014 39 <0.79 7.70 11 <0.42
9/24/2014 7.30 <0.32 9.60 6.60 <0.17
3/10/2015 11 <0.25 13 8.50 0.19
9/25/2015 5.60 <0.18 23 7.80 <0.20
3/21/2016 13 0.22 16 8.10 <0.16
9/14/2016 18 0.25 16 4.80 <0.16
3/8/2017 25 0.38 20 5.60 <0.17

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 5 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-3 12/16/2004 6,800 <540 34,000 17,000 <820
6/1/2005 2,600 <870 27,000 5,500 <270

3/28/2006 3,500 <420 28,000 7,200 <490
11/2/2006 3,000 <220 22,000 5,100 79

10/25/2007 5,800 <200 10,000 3,300 710
4/21/2008 2,100 <130 24,000 3,100 <130
5/26/2009 2,800 <51.0 5,700 4,000 270
9/22/2009 27,000 840 <100 <84 12,000
12/2/2009 68,000 2,000 <59.0 <190 27,000
3/23/2010 80,000 1,800 <900 <820 31,000
6/22/2010 2,500 <1300 <1000 <840 52,000
9/15/2010 <630 <600 <900 <820 27,000

12/14/2010 <510 <650 <520 <420 26,000
3/9/2011 970 <650 <520 <420 28,000

6/28/2011 <200 <260 <210 <170 13,000
9/20/2011 <100 <97.0 <73.0 <120 4,400
12/5/2011 100 <130 <100 <84.0 15,000
3/6/2012 470 <520 <410 <330 20,000
6/6/2012 <200 <260 <210 <170 12,000

9/24/2012 0.28 <0.19 <0.15 <0.25 2.10
12/5/2012 2.00 <0.19 <0.15 <0.25 83
3/20/2013 13.0 62.0 <1.7 <2.20 5,200
6/11/2013 <4.00 <13.0 <8.6 <11.0 380
9/16/2013 1.30 <0.74 <0.65 <0.57 <0.44
12/4/2013 1.60 <0.32 <0.22 <0.27 0.57
3/24/2014 1.90 <0.32 <0.22 0.68 6.60
6/23/2014 3.00 <0.17 <0.21 <0.15 8.90
9/24/2014 1.10 <0.32 <0.22 0.56 0.77

12/22/2014 0.85 <0.32 <0.22 <0.27 0.54
3/10/2015 0.81 <0.25 <0.21 <0.31 0.31
6/18/2015 1.63 <0.27 0.41 0.36 0.48
9/25/2015 1.10 0.34 <0.22 <0.17 1.70

12/21/2015 3.30 0.38 <0.21 1.30 4.80
3/21/2016 3.00 0.30 <0.17 <0.24 12
9/14/2016 1.10 0.61 <0.17 <0.24 2.10
3/8/2017 3.00 0.24 <0.22 <0.32 39

10/8/2020 4.90 J <0.37 <0.33 <0.47 690
1/21/2021 330 4.6 J <3.30 <4.70 1220

MW-3A 6/1/2005 13,000 250 3,000 2,300 910
3/28/2006 12,000 190 4,200 2,900 740
11/2/2006 14,000 <220 1,700 1,900 580

10/25/2007 11,000 190 2,100 1,500 520
4/21/2008 16,000 <250 4,400 2,700 990
5/26/2009 18,000 250 3,100 2,100 1,700
9/22/2009 20,000 300 1,200 1,100 2,300
12/2/2009 18,000 <260 1,500 1,200 2,200
3/23/2010 15,000 180 1,400 1,300 1,600
6/22/2010 16,000 <330 2,400 1,400 1,700
9/15/2010 <160 15,000 1,300 1,500 1,900

12/14/2010 17,000 <330 1,500 1,500 1,700
3/9/2011 14,000 <330 1,500 310 1,200

6/28/2011 8,500 <330 <260 <210 1,200
9/20/2011 14,000 <330 <260 <210 4,000
12/5/2011 8,500 <330 <260 <200 9,400
3/6/2012 4,500 <150 <120 <130 6,700
6/6/2012 7,900 <210 <160 <62 4,700

9/24/2012 3,200 50.0 <37.0 <250 2,800
12/5/2012 15,000 <190 <150 <340 2,800
3/20/2013 11,000 <400 <270 390 2,400
6/11/2013 13,000 <400 <270 <180 2,600
9/16/2013 13,000 <230 <200 <340 2,400
12/4/2013 13,000 <400 <270 <340 2,200
3/24/2014 14,000 <400 <400 <190 2,200
6/23/2014 14,000 <180 <170 <340 2,600
9/24/2014 12,000 <400 <270 <270 2,500

12/22/2014 15,000 <320 <220 <380 2,500
3/10/2015 13,000 <310 <270 <230 2,360
6/18/2015 14,700 <340 <330 <380 2,500
9/25/2015 13,000 <310 <270 <380 2,300

12/21/2015 12,000 <310 <270 <300 2,800
3/21/2016 16,000 <180 <210 <400 2,800
6/14/2016 13,000 <210 <280 <400 2,500
9/14/2016 18,000 <180 <210 <300 2,900

12/20/2016 16,000 <210 <280 <400 2,800
3/8/2017 17,000 <210 <280 <400 3,100

10/8/2020 8,900 400 <3.30 <4.70 1,980
1/21/2021 12,000 93 <23.50 <16.50 2,850

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 6 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-3B 3/28/2006 600 <85.0 17,000 2,800 <98.0
11/2/2006 400 <110 9,700 1,800 <22.0
10/25/2007 330 <100 5,300 1,200 <100
4/21/2008 530 <100 12,000 2,400 <100
5/26/2009 480 <51.0 9,700 2,300 <42.0
9/22/2009 1,000 <210 9,800 1,900 210
12/2/2009 1,000 <160 9,700 2,200 <140
3/23/2010 920 <100 10,000 2,200 <140
6/22/2010 860 <210 1,600 1,900 <150
9/15/2010 <170 1,000 10,000 2,400 <140
12/14/2010 740 <260 11,000 2,100 <180
3/9/2011 670 <260 9,600 1,900 <180

6/28/2011 1,800 <52.0 830 820 130
9/20/2011 4,900 <130 320 1,500 160
12/5/2011 4,800 <130 210 710 190
3/6/2012 6,500 <77.0 <58 <99 400
6/6/2012 3,400 <130 110 550 710

9/24/2012 2,200 <39.0 840 870 690
12/5/2012 1,500 <39.0 1,800 1,100 450
3/20/2013 1,100 <40.0 2,500 1,100 250
6/11/2013 1,400 <37.0 2,700 1,200 270
9/16/2013 1,100 <63.0 2,400 1,200 250
12/4/2013 960 <63.0 1,900 1,000 190
3/24/2014 900 <63.0 2,200 1,200 170
6/23/2014 950 <63.0 1,900 1,100 220
9/24/2014 1,100 <63.0 2,100 1,100 250
12/22/2014 1,300 <63.0 2,400 1,500 230
3/10/2015 990 <50.0 2,800 1,400 210
6/18/2015 1,160 <54.0 3,380 1,440 218
9/25/2015 980 <50.0 2,600 1,300 230
12/21/2015 900 <50.0 3,000 1,400 220
3/21/2016 1,100 <36.0 3,400 1,300 <300
6/14/2016 940 <42.0 2,900 1,200 310
9/14/2016 1,200 <36.0 3,600 1,300 370
12/20/2016 1,300 <68.0 2,800 1,200 400
3/8/2017 1,200 <68.0 4,100 1,400 360

10/8/2020 330 13.1 <3.30 <4.70 460
1/21/2021 309 11.30 J <3.30 <4.70 610

MW-3C 10/25/2007 110 1.00 3.20 1.40 2.80
4/21/2008 49.0 <5.00 <5.00 <5.00 <5.00
5/26/2009 37.0 0.38 1.90 2.50 0.57
9/22/2009 0.35 <0.26 0.68 0.22 <0.18
12/2/2009 <0.41 <0.51 <0.30 1.10 <0.42
3/23/2010 5.00 <0.50 <0.72 <0.65 1.80
6/22/2010 11.0 <1.00 <0.82 <0.67 1.70
9/15/2010 <0.13 6.10 <0.18 0.31 0.85
12/14/2010 6.10 <0.26 34 5.40 1.20
3/9/2011 6.40 NR <0.21 0.34 0.71

6/28/2011 5.30 <0.26 <0.21 0.34 0.95
9/20/2011 6.90 <0.26 0.44 0.94 0.79
12/5/2011 4.80 <0.26 <0.21 0.53 0.73
3/6/2012 4.30 <0.19 <0.15 <0.25 0.61

9/24/2012 4.10 <0.19 <0.15 <0.25 0.66
3/20/2013 4.30 <0.32 0.35 0.42 1.10
9/16/2013 1.90 <0.32 <0.22 <0.17 <0.17
3/24/2014 5.50 <0.32 4.10 1.90 0.66
9/24/2014 1.50 <0.32 <0.22 <0.27 0.19
3/10/2015 1.80 <0.25 <0.21 <0.31 0.26
9/25/2015 1.40 <0.25 <0.21 <0.31 0.18
3/21/2016 1.40 <0.17 <0.22 <0.32 0.20
9/14/2016 1.20 <0.15 <0.17 <0.24 0.17
3/8/2017 1.30 <0.17 <0.22 <0.32 0.37

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 1.29 <0.47 <0.20

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 7 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-4 12/16/2004 <66.0 <54.0 2,500 10,000 <82.0
6/1/2005 <200 <170 2,500 4,700 <53.0
3/28/2006 <190 <170 5,400 38,000 <200
10/25/2007 42 <25.0 2,000 1,500 <25.0
4/21/2008 600 <500 14,000 43,000 <500
5/26/2009 <40.0 <52.0 2,400 1,100 <37.0
9/22/2009 5,200 <52.0 <41.0 44 1,300
12/2/2009 1,600 <21.0 110 71 800
3/23/2010 4,300 47.0 5,000 17,000 1,600
6/22/2010 3,600 <33.0 <26.0 <21.0 1,600
9/15/2010 <15.0 660 <23.0 <20.0 970
12/14/2010 990 <33.0 <26.0 <21.0 2,100
3/9/2011 3,100 <26 5,500 6,300 1,400
6/28/2011 7,200 69 70 1,000 7,200
9/20/2011 9,200 57 <18.0 730 3,200
12/5/2011 21,000 140 <100 2,000 4,400
3/6/2012 69,000 650 <180 1,900 14,000
6/6/2012 8,300 <210 <160 <130 7,000
9/24/2012 5,800 <210 <160 <130 6,800
12/5/2012 9,700 <150 <120 <200 9,100
3/20/2013 30,000 270 150 5,900 13,000
6/11/2013 5,000 <250 <170 <220 6,700
9/16/2013 1,300 <74.0 87 <57.0 5,200
12/4/2013 7.80 <1.30 <2.70 <3.40 160
3/24/2014 6,500 <500 <110 3,900 3,000
6/23/2014 14,000 <160 <110 <140 12,000
9/24/2014 7,400 <400 <270 <340 8,400
12/22/2014 740 <22.0 <17.0 <19.0 1,200
3/10/2015 2,600 <63.0 <53.0 <76.0 1,700
6/18/2015 6,010 <67.0 <66.0 <46.0 4,560
9/25/2015 9,700 <130 <110 510 8,000
12/21/2015 3,600 <130 <110 <150 5,100
3/21/2016 3,700 <85 <110 <160 5,600
6/14/2016 3,900 <85 <110 <160 3,000
9/14/2016 620 <21.0 <28.0 <40.0 1,800
12/20/2016 3.70 0.62 <0.44 <68.0 18.0
3/8/2017 800 <17.0 <22.0 <32.0 1,100
10/8/2020 50 4.30 J <3.30 <4.70 102
1/21/2021 180 2.71 <0.33 2 340

MW-4A 12/16/2004 0.89 <0.11 7.10 23 <0.16
6/1/2005 <0.40 <0.35 1.20 0.59 <0.11
3/28/2006 0.29 <0.17 6.90 0.97 <0.20
10/25/2007 <0.50 <0.50 1.20 8.50 <0.50
4/21/2008 <0.50 <0.50 1.50 1.10 <0.50
5/26/2009 <0.20 <0.26 3.80 1.60 <0.18
9/22/2009 0.36 <0.21 <0.12 <0.37 <0.17
12/2/2009 0.20 <0.21 0.95 <0.37 <0.57
3/23/2010 2.60 <0.26 3.30 2.20 <0.18
6/22/2010 0.79 <0.26 1.20 0.52 <0.18
9/15/2010 <0.13 0.53 1.10 0.56 <0.17
12/14/2010 <0.2 <0.26 0.38 0.33 <0.18
3/9/2011 2.60 <0.26 6.20 1.40 <0.18
6/28/2011 0.70 <0.26 0.67 0.65 <0.18
9/20/2011 1.90 <0.19 0.82 1.70 <0.15
12/5/2011 1.60 <0.26 0.82 0.59 <0.18
3/6/2012 1.40 <0.19 0.66 0.41 <0.15
6/6/2012 1.80 <0.19 0.85 0.51 <0.15
9/24/2012 1.50 <0.26 0.74 0.61 <0.18
3/20/2013 0.44 <0.32 0.68 0.55 <0.17
9/16/2013 0.30 <0.32 0.29 0.32 <0.17
3/24/2014 0.11 0.32 <0.16 0.46 <0.17
9/24/2014 <0.10 <0.32 <0.22 0.29 <0.17
3/10/2015 <0.30 <0.25 <43 <0.31 <0.16
9/25/2015 0.64 <0.25 0.34 0.40 <0.16
3/21/2016 2.10 <0.17 0.33 <0.32 <0.17
9/14/2016 <0.24 <0.17 <0.22 <0.32 <0.17
3/8/2017 <0.24 <0.17 <0.22 <0.32 <0.17
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 8 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-4B 5/26/2009 <0.20 <0.26 1.10 0.42 <0.18
9/22/2009 1.10 <0.21 3.60 1.20 <0.17
12/2/2009 2.50 <0.21 2.80 1.10 <0.57
3/23/2010 0.29 <0.26 2.20 0.25 <0.18
6/22/2010 0.39 <0.26 0.81 <0.17 <0.18
9/15/2010 <0.13 0.24 <0.18 <0.16 <0.17

12/14/2010 2.40 <0.26 2.50 0.46 0.22
3/9/2011 7.30 <0.26 1.50 0.44 <0.18

6/28/2011 1.90 <0.26 0.40 0.23 0.29
9/20/2011 0.92 <0.19 <0.15 <0.25 <0.15
12/5/2011 1.30 <0.26 0.37 0.39 <0.18
3/6/2012 3.10 <0.19 1.40 0.49 <0.15

9/24/2012 0.69 <0.26 <0.21 <0.17 <0.18
3/20/2013 0.33 <0.32 <0.22 <0.27 <0.17
9/16/2013 <0.10 <0.32 <0.22 <0.17 <0.17
3/24/2014 <0.10 0.32 <0.16 <0.27 <0.17
9/24/2014 0.40 <0.32 0.31 <0.27 <0.17
3/10/2015 <0.30 <0.25 0.78 <0.31 <0.16
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-5 12/16/2004 0.21 <0.11 2.30 1.20 <0.16
6/1/2005 <0.40 <0.35 <0.31 <0.25 <0.11

3/28/2006 <0.19 <0.17 0.17 0.77 <0.2
10/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50
4/21/2008 <0.50 <0.50 0.78 0.81 <0.50
5/26/2009 <0.20 <0.26 <0.21 <0.17 <0.18
3/23/2010 <0.12 <0.13 <0.18 <0.16 <0.17
9/15/2010 <0.13 <0.12 <0.18 0.47 <0.17
3/9/2011 <0.20 NR <0.21 <0.17 <0.18

9/20/2011 <0.21 <0.19 <0.15 <0.25 <0.15
3/6/2012 <0.20 <0.26 <0.21 <0.17 <0.18

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-6 6/1/2005 <0.40 <0.35 <0.31 <0.25 <0.11
3/28/2006 <0.19 <0.17 <0.16 0.35 <0.2

10/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50
4/21/2008 <0.50 <0.50 <0.50 <0.50 <0.50
5/26/2009 <0.20 <0.26 <0.21 <0.17 <0.18
3/23/2010 <0.12 <0.13 <0.18 <0.16 <0.17
3/20/2013 <0.10 <0.32 <0.22 <0.27 <0.17
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-6A 6/1/2005 <0.40 <0.35 <0.31 <0.25 <0.11
3/28/2006 <0.34 <0.17 <0.16 <0.19 <0.2

10/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50
4/21/2008 <0.50 <0.50 <0.50 <0.50 <0.50
5/26/2009 <0.20 <0.26 <0.21 <0.17 <0.18
3/23/2010 <0.12 <0.13 <0.18 <0.16 <0.17
3/20/2013 <0.10 <0.32 0.30 <0.27 <0.17
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-7 3/28/2006 0.89 <0.17 5.40 2.90 <0.2
11/2/2006 <.83 <0.89 4.90 1.40 <0.18

10/25/2007 <0.50 <0.50 3.50 0.63 <0.50
4/21/2008 <0.50 <0.50 <0.50 <0.50 <0.50
5/26/2009 <0.20 <0.26 0.34 <0.17 <0.18
9/22/2009 <0.16 <0.21 0.85 <0.37 <0.17
12/2/2009 <0.16 <0.21 0.98 <0.37 <0.17
3/23/2010 <0.12 <0.13 0.32 <0.16 <0.17
9/15/2010 <0.13 <0.12 0.48 <0.16 <0.17
3/9/2011 <0.20 NR 0.34 <0.17 <0.18

9/20/2011 NR <0.48 0.47 <0.25 <0.15
3/6/2012 <0.21 <0.19 0.29 <0.25 <0.15

9/24/2012 22 0.28 0.80 1.40 <0.18
3/20/2013 0.99 <0.32 0.42 0.34 <0.17
9/16/2013 <0.10 <0.32 0.27 <0.17 <0.17
3/24/2014 <0.10 0.32 <0.16 <0.27 <0.17
9/24/2014 1.20 <0.32 2.30 0.64 <0.17
3/10/2015 <0.30 <0.25 0.29 <0.31 <0.16
9/25/2015 <0.30 <0.25 0.30 <0.31 <0.16
3/21/2016 <0.24 <0.17 < 0.22 <0.32 <0.17
9/14/2016 NR <0.17 <0.22 <0.32 <0.17
3/8/2017 <0.24 <0.17 <0.22 <0.32 <0.17

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 9 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-7A 3/28/2006 270 <10.0 850 200 <8.30
11/2/2006 290 <8.90 560 180 <1.80

10/25/2007 <5.00 <5.00 310 110 <5.00
4/21/2008 <0.50 <0.50 0.67 <0.50 <0.50
5/26/2009 <1.60 <2.10 94 3.90 <1.50
9/22/2009 <1.30 <1.60 68 5.90 <1.40
12/2/2009 0.50 <0.21 83 3.60 <0.57
3/23/2010 5.00 <0.63 92 6.40 <0.87
6/22/2010 <1.60 <2.10 82 2.10 <1.50
9/15/2010 <0.50 <0.48 44 2.10 <0.69

12/14/2010 <1.00 <1.30 55 1.30 <0.92
3/9/2011 1.10 NR 60 1.20 <0.92
6/28/2011 1.30 <1.30 45 2.00 1.10
9/20/2011 1.10 <0.48 43 1.90 <0.37
12/5/2011 3.50 <1.00 50 1.70 <0.74
3/6/2012 4.20 <0.77 59 2.90 <0.60
6/6/2012 67 <0.97 54 3.50 <0.75
9/24/2012 74 <1.30 67 6.40 <0.92
12/5/2012 74 <0.97 55 6.90 <0.75
3/20/2013 140 <1.60 69 25 <0.83
6/11/2013 96 <2.30 44 11 1.90
9/16/2013 45 <3.20 25 4.90 <1.70
12/4/2013 86 <3.20 47 9.70 <1.70
3/24/2014 160 <32.0 60 24 <1.70
6/23/2014 120 <3.20 49 20 <1.70
9/24/2014 77 <3.20 31 11 <1.70

12/22/2014 97 <0.87 49 17 <0.84
3/10/2015 92 <2.00 44 19 <1.20
6/18/2015 187 <2.70 70.8 32 <2.00
9/25/2015 160 <2.50 71 45 <1.60

12/21/2015 180 <3.10 120 65 <2.00
3/21/2016 180 <12.5 100 55 <2.10
6/14/2016 170 <2.10 88 55 <2.10
9/14/2016 190 <2.10 130 60 <2.10

12/20/2016 200 <2.10 120 54 <2.10
3/8/2017 230 <3.40 140 61 <2.10
10/8/2020 3.00 <0.37 33 9.40 <0.20
1/21/2021 1.50 <0.37 22.6 3.50 <0.20

MW-7B 10/25/2007 <0.50 <0.50 6.90 0.87 <0.50
4/21/2008 <0.50 <0.50 6.40 0.73 <0.50
5/26/2009 <0.16 <0.21 8.60 <0.37 <0.18
9/22/2009 <0.16 <0.21 10 0.39 <0.17
12/2/2009 0.49 <0.21 11 0.62 <0.17
3/23/2010 0.20 <0.13 8.60 0.62 <0.17
6/22/2010 <0.20 <0.26 8.10 0.35 <0.18
9/15/2010 <0.13 <0.12 8.00 0.78 <0.17

12/14/2010 <0.20 <0.26 11 0.51 <0.15
3/9/2011 <0.20 NR 8.40 0.42 <0.18
6/28/2011 <0.21 <0.19 7.10 0.45 <0.15
9/20/2011 <0.21 <0.19 6.60 0.49 <0.15
12/5/2011 <0.20 <0.26 5.50 0.48 <0.18
3/6/2012 0.66 <0.19 3.50 0.48 <0.15
9/24/2012 0.61 <0.26 3.10 0.58 <0.18
3/20/2013 4.90 <0.32 3.10 1.30 0.79
9/16/2013 <0.10 <0.32 0.56 3.50 <0.17
3/24/2014 0.33 <0.32 4.90 1.60 <0.17
9/24/2014 <0.10 <0.32 3.80 0.40 <0.17
3/10/2015 0.50 <0.25 5.50 0.79 <0.16
9/25/2015 0.77 <0.18 6.40 1.50 0.23
3/21/2016 8.40 0.25 8.50 5.10 0.52
9/14/2016 7.10 <0.17 15 7.70 0.35
3/8/2017 2.30 <0.17 20 7.40 0.39
10/8/2020 <0.39 <0.37 6.80 1.26 <0.20
1/21/2021 <0.39 <0.37 4.90 1.06 J <0.20

MW-8 10/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50
4/21/2008 <0.50 <0.50 <0.50 <0.50 <0.50
5/26/2009 <0.16 <0.21 <0.12 <0.37 <0.17
3/23/2010 <0.12 <0.13 0.22 <0.16 <0.17
9/15/2010 <0.13 <0.12 <0.16 <0.16 <0.18
3/9/2011 <0.20 NR <0.21 <0.17 <0.18
9/20/2011 <0.21 <0.19 <0.15 <0.25 <0.15
3/6/2012 <0.21 <0.19 <0.15 <0.25 <0.15
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02



TABLE A.1. (Page 10 of 10)
Groundwater Analytical Tables - VOCs

Former DB Oak Property
Fort Atkinson, Wisconsin

cis-1,2- trans-1,2- Vinyl
Sampling DCE DCE PCE TCE chloride

Well ID Date (ppb) (ppb) (ppb) (ppb) (ppb)

MW-8A 10/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50
4/21/2008 <0.50 <0.50 1.90 <0.50 <0.50
5/26/2009 <0.16 <0.21 <0.12 <0.37 <0.17
3/23/2010 <0.12 <0.13 1.10 <0.16 <0.17
9/15/2010 <0.13 0.68 <0.16 <0.16 <0.18
3/9/2011 <0.20 NR <0.21 <0.17 <0.18

9/20/2011 0.33 <0.19 <0.15 0.60 <0.15
3/6/2012 <0.21 <0.19 <0.15 <0.25 <0.15

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-8B 10/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50
4/21/2008 1.30 <0.50 4.00 1.40 <0.50
5/26/2009 <0.16 <0.21 <0.12 <0.37 <0.17
3/23/2010 0.24 <0.13 2 <0.16 <0.17
9/15/2010 <0.13 <0.12 <0.16 <0.16 <0.18
3/9/2011 0.37 NR 3.20 0.33 <0.18

9/20/2011 <0.20 <0.19 <0.15 <0.25 <0.15
3/6/2012 0.23 <0.19 <0.15 0.31 <0.15

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 0.96 J <0.47 <0.20

MW-9 12/22/2014 780 <17.0 <14.0 <15.0 20
3/10/2015 980 <20.0 <17.0 <24.0 52
6/18/2015 2,300 25.4 37.7 <15.0 85.6
9/25/2015 3,400 <35.0 <55.0 <42.0 230

12/21/2015 2,100 <63.0 <53.0 <76.0 75
3/21/2016 1,700 <34.0 <44.0 <65.0 73
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 7.20 <0.37 <0.33 <0.47 <0.20

MW-9A 12/22/2014 340 <7.90 <5.40 <6.80 <4.20
3/10/2015 300 <6.30 <5.30 <7.60 <3.90
6/18/2015 358 <6.70 <6.60 <4.60 16.8
9/25/2015 290 <4.40 <5.50 <4.20 <4.90

12/21/2015 480 <6.30 <5.30 <7.60 7.70
3/21/2016 320 <6.80 <8.80 <13.0 <6.80
10/8/2020 100 1.91 <0.33 <0.47 <0.20
1/21/2021 161 1.51 <0.33 <0.47 0.35 J

MW-10 6/14/2016 <0.18 <0.15 <0.17 <0.24 <0.16
9/14/2016 <0.24 <0.17 <0.22 <0.32 <0.17

12/20/2016 <0.17 <0.24 <0.17 <0.32 <0.17
3/8/2017 <0.17 <0.24 <0.17 <0.32 <0.17

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-10A 6/14/2016 <0.18 <0.15 <0.17 <0.24 <0.16
9/14/2016 <0.24 <0.17 <0.22 <0.32 <0.17

12/20/2016 <0.17 <0.24 <0.17 <0.32 <0.17
3/8/2017 <0.17 <0.24 <0.17 <0.32 <0.17

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-11 6/14/2016 <0.18 <0.15 <0.17 <0.24 <0.16
9/14/2016 <0.24 <0.17 0.47 <0.32 <0.17

12/20/2016 <0.17 <0.24 0.37 <0.32 <0.17
3/8/2017 <0.17 <0.24 0.23 <0.32 <0.17

10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-12 3/21/2016 20 0.47 J <0.22 <0.32 0.35 J
10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-12A 3/21/2016 2,400 <29.0 <33.0 <47.0 290
8/7/2018 360 4.90 <0.38 <0.30 <0.20

4/26/2019 137 <3.40 <3.80 <3.00 <2.00
10/8/2020 42 1.41 <0.33 <0.47 <0.20
1/21/2021 37 0.98 J <0.33 <0.47 <0.20

MW-13 10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-13A 10/8/2020 830 11.90 <0.33 <0.47 75
1/21/2021 590 5.2 J <0.33 <0.47 35

MW-14 10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-14A 10/8/2020 1.76 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-15 10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

MW-15A 10/8/2020 <0.39 <0.37 <0.33 <0.47 <0.20
1/21/2021 <0.39 <0.37 <0.33 <0.47 <0.20

ES (ug/L) - 70 100 5 5 0.2
PAL (ug/L) - 7 20 0.5 0.5 0.02

Notes:  
1.) Concentrations in red bold exceed their respective enforcement standard (ES)
2.) Concentrations in blue italics exceed their respective preventive action limit (PAL).
3.) NR = Samples were not taken during this round of sampling or well was not constructed yet. 



cis-1,2- trans-1,2- Vinyl
Sample Sampling DCE DCE PCE TCE Chloride

Location Location Date (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)
IA-1 SW Office 9/27/19 <0.197 <0.231 25.9 1.66 <0.148

IA-2 SE Garage 9/27/19 <0.197 <0.231 3.40 <0.237 <0.148

IA-3 Mid Bay 9/27/19 1.27 <0.231 20.0 3.60 <0.148
1/20/21 6.30 <0.231 21.3 4.30 0.74

IA-4 Kennel Club 9/27/19 19.5 <0.231 18.8 3.70 <0.148
1/20/21 3.20 <0.231 13.2 2.95 0.33 J

NS NS 42 2.1 1.7
NS NS 180 8.8 28

Industrial VALs NS NS 180 8.8 28

Notes:
1. DNR Vapor Action Levels (VALs) are from U.S. EPA tables (updated November 2017)
2. Concentrations that exceed their respective residential DNR VALs are underlined.
3. Concentrations that exceed their respective small commercial DNR VALs are in red.
4. Concentrations that exceed their respective large commercial DNR VALs are in red bold.

A.4. Vapor Analytical Table
VOC Analytical Results - Indoor Air Samples

Former DB Oak Property
Fort Atkinson, Wisconsin

Residential VALs
Commercial VALs



cis-1,2- trans-1,2- Vinyl
Sample Sampling DCE DCE PCE TCE Chloride

Location Date (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)
VP-1 8/7/18 820,000 19,300 5,000,000 2,920,000 <828.8

7/21/20 400 9.2 13,100 311 1.12

VP-2 4/26/19 <551.6 2,330 212,000 34,000 <414.4
7/21/20 69 10.4 5,100 500 <0.148

VP-3 4/26/19 NS NS NS NS NS
10/25/19 14.9 J <5.775 27,100 1,810 <3.70
7/21/20 1.11 <0.231 280 4.90 <0.148

VP-4 4/26/19 <551.6 <646.8 64,000 9,700 <414.4
7/21/20 1.74 <0.231 1,210 26.10 <0.148

VP-5 4/26/19 NS NS NS NS NS
10/25/19 640 630 86,000 10,900 <3.70

VP-6 4/26/19 <9.85 <11.55 20,100 204 <7.40

VP-7 4/26/19 <551.6 <646.8 153,000 23,700 <414.4
7/21/20 3,700 69.0 29,800 12,000 73.00

VP-8 4/26/19 910,000 9,700 47,000,000 580,000 12,200
1/21/21 9.20 2.77 124 33.0 10.3

VP-9 10/3/19 23,300 <6,468 2,200,000 196,000 <4,144

VP-10 10/3/19 <4.925 <5.775 3,500 193 <3.7

VP-11 10/3/19 2,260,000 218,000 176,000 31,300,000 9,400
7/21/20 490 21.8 37.0 13,400 <1.48
1/21/21 550 48.0 17.8 4,900 2.25

VP-12 10/3/19 236 5.90 J 830 670 <3.70
7/21/20 259 2.77 J 590 118 <1.48

VP-13 10/3/19 10.3 J <4.62 5,200 243 <2.96

VP-14 10/3/19 2,930 1,700 29,200 50,000 <74.0

VP-15 10/3/19 <5,516 <6,468 2,860,000 178,000 <4,144
1/21/21 520 56.0 204,000 13,100 <0.148

VP-16 10/25/19 <4.925 <5.775 1,620 3,800 <3.70

VP-17 10/25/19 137 6.90 J 2,470 1,760 <3.70

VP-18 10/25/19 80.0 134 39,000 5,000 <3.70

VP-19 10/25/19 51.0 9.90 J 71,000 1,650 <3.70

VP-20 1/21/21 241 258 16,400 153 16.3

VP-21 1/21/21 127 44.0 4,700 500 <0.148

VP-22 1/21/21 86.0 21.0 13,700 340 <0.148

NS NS 1,400 70 57
NS NS 6,000 293 933

Industrial VRSLs NS NS 18,000 880 2,800

Notes:
1. DNR Vapor Risk Screening Levels (VRSLs) are from U.S. EPA tables (updated November 2017)
2. Concentrations that exceed their respective residential DNR VRSLs are underlined.
3. Concentrations that exceed their respective small commercial DNR VRSLs are in red.
4. Concentrations that exceed their respective large commercial DNR VRSLs are in red bold.
5. Sub-slab depressurization system (SSDS) start up on March 24, 2020.

A.4. Vapor Analytical Table
VOC Analytical Results - Sub-Slab Vapor Samples

Former DB Oak Property
Fort Atkinson, Wisconsin

Commercial VRSLs
Residential VRSLs
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Vapor Mitigation Install Report:  700 Oak Street, Fort Atkinson, WI 53538 

Phase 1:  Central Building 
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Presented To:  Friess Environmental Consulting, Inc.  
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INTRO 

The commercial vapor mitigation system installation at the 700 Oak Street Building in Fort 
Atkinson, Wisconsin took place between September 30th, 2019 and March 27th, 2020.  The 
vapor mitigation work was completed in four separate phases: 


	 1.) Pre-mitigation Diagnostics and Exploration—Pressure Field Extension Testing (PFET)

	 2.) Vapor Mitigation System Design and Planning

	 3.) Sub-slab Depressurization System Installation

 	 4.) Post Mitigation System Diagnostics (Post Mitigation PFET).  


SUMMARY 

The initial diagnostics are important for a multitude of reasons but mainly because they help 
the on-site technicians understand the sub-slab conditions and the negative pressure 
communication needed to design an effective vapor mitigation system.  Once the sub-slab 
conditions are understood, the technicians are able to choose the appropriate mitigation fans 
needed, the proper pipe size/diameter, and many other system design factors that address the 
communication present.  Moreover, visual and physical exploration help to identify potential 
sources, or areas of interest/concern, and also assist in the planning of the construction, or 
build phase, of the project. After the pre-mitigation diagnostics and system design take place, 
the build, or installation of the vapor mitigation system begins.  In the case of the 700 Oak 
Street Building in Fort Atkinson, sub-slab depressurization (also known as active soil 
depressurization) is the form of mitigation that took place.  Lastly, after the system(s) are 
installed, it is important to perform post mitigation diagnostics to ensure system effectiveness 
prior to initiating vapor retesting. 


PRE-MITIGATION DIAGNOSTICS AND EXPLORATION—PRESSURE FIELD EXTENSION 
TESTING (PFET) 

In order to determine the mitigation approach and the mitigation fan most likely to create 
optimal field extension and ultimately reduce the vapor levels effectively, a pressure field 
extension test (PFE test) was completed prior to system installation. The PFE test is a key 
component of the mitigation process for a multitude of reasons but mainly because it allows 
the technician to observe and test the sub-slab conditions. 


During the initial PFE test, at the 700 Oak Street Building in Fort Atkinson, WI, the technician 
cored 3-inch holes into the slab to gain access to the sub-slab material. It was observed that 
the poured concrete slab was between 8-12” (inches) in depth (throughout each of the areas of 
concern). Further, the sub-slab material was a conglomerate of sands and clay like sediment  
and appeared to be native soil to the region rather than any particular “brought-in, building fill.” 
Approximately 10-20 gallons of soil was removed from each collection point for both system 
and PFE test effectiveness and also to observe the consistency of the soil throughout multiple 
areas/layers of removal. Due to this natural soil condition, PFET results are tough to predict 
because the consistency of the soil has a high variance.  That is, some sub-slab areas may be 
more of a claylike sand where others may be a more porous, sandy mixture. Moreover, porous 
mixtures are easier to pull air through (and ultimately provide better sub-slab communication) 
whereas claylike conditions are much tougher to depressurize. Furthermore, removing a 



minimum of 10-gallons of soil, and creating a “collection pit,” allows the fan to remove the air 
from the void(s) beneath the slab. Once all of the air is removed from this main collection pit, 
the vacuum draws air from surrounding sub-slab pockets and brings them to collection. When 
potentially effective negative pressures are read (using a micro-manometer), in test points 
drilled strategically throughout the footprint of the structure, quality communication is 
established. This type of depressurization is the communication needed for a successful install. 
If communication cannot be established, a larger depressurization is applied to the collection 
pit and further tested. If the higher suction is successful, it is noted that a fan with greater 
suction will be needed (fans are chosen/designed based on calculated flow metrics during the 
design phase of the project).  If no communication is present, then extra collection points may 
need to be drilled/added in order to provide depressurization in areas the sub-soil conditions 
have previously prohibited. Moreover, in some cases, trenching may be required to ensure long 
stretches of uninterrupted communication are present. The determination to add extra 
collection points or create sub-slab trenches is also dependent on the percentage of the area 
providing good communication verses the percentage of the area where a lack of 
communication is present. Additionally, the initial vapor readings and the size of the mitigation 
space (as well as other diagnostic factors) are also considered when determining if extra 
collection points or trenching are necessary. 


After the main test hole is cored (the 3-inch core described above), small 1/4-inch holes are 
cored in strategic areas throughout the area of interest. The first hole cored is generally chosen 
to test the initial vacuum of the presumed fan—it is important to note that the fan used and 
the test hole drilled cannot be too strong or too close to the initial collection because too 
strong of a pressure can damage the micro-manometer testing the sub-slab vacuum 
pressure. The subsequent test holes are strategically placed throughout the room to test the 
strength and coverage area of the vacuum. The test fan is chosen based on the square footage 
of the area of concern and also the visual and physical appearance of the soil. Based on the 
soil conditions felt and observed (throughout the 700 Oak Street Building) as well as the square 
footage of the areas of concern, it was determined that a vacuum capable of both a higher 
negative pressure and moderate to high air-volume would be advantageous and the best 
choice for PFE testing. That is, a vacuum capable of moving enough air-volume to mitigate a 
large area but also pulling a negative pressure great enough to pull through potentially less 
porous soil consistencies.  If this initial test vacuum is not successful in creating the 
appropriate negative pressure necessary to mitigate the area of concern, a 6.5-HP shop 
vacuum is applied and a calculation is preformed, during the design phase of the system, to 
determine the pressure (measured in inches of water column {in.w.g}) and the airflow 
(measured in cubic feet per minute {CFM}) necessary to create optimal sub-slab 
communication. This data represents the information necessary to help build and design an 
effective vapor mitigation system.  


In short, the PFET is essentially an attempt to see how far a pressure field extends in the soil 
beneath the slab. This process is completed by coring a hole into the slab using either a 
diamond wet core machine or a carbide tipped rotary hammer. After the hole in the slab has 
been created, a collection chamber is dug to a certain size (dependent on soil type) and a 
vacuum is applied to the collection chamber. The device used for creating the vacuum is also 
dependent on the soil type as some require a high volume and others require a high pressure. 
Once this vacuum is applied, small 1/4 inch holes are drilled to see what the vacuum is at 
certain distances from the collection point. This entire process provides the information needed 
to properly design and build the mitigation system. This information includes the fan type and 
size, the number of collection points and sometimes even the need to install sub-slab, 
perforated pipe to create long stretches of uninterrupted communication. 


VAPOR MITIGATION SYSTEM DESIGN AND PLANNING 



(Please see the attached PFET Report below from October 7, 2019) 

PFET Results and Report for 700 Oak Street in 
Fort Atkinson, WI 

Proposal To:  Trenton J. Ott

	 	 Project Manager 
	 	 Friess Environmental Consulting, Inc. 
	 	 office (414) 228-9815 
	 	 mobile (414) 688-6683 
                  
Proposal From: Chad Rogness, Director of Commercial Projects 
      Lifetime Radon Solutions Inc.  
      825 Wells St. Delafield Wi, 53018   
      262-955-5701 
      Oct. / 7 / 2019 

Results:  The PFET results show there are multiple areas with communication blockage throughout the 
slab area of concern.  There were three different large pressure points created and tested, all with 
different communication abilities.  The first sub-slab depressurization (SSD) test point was created near 
VP1, this pressure point had little to no communication through the slab in any direction.  There were 
2-5hp shop vacs connected creating near absolute vacuum ( about 120” negative pressure) and just three 
feet away at VP1 there was less than 2.5” of negative pressure left.  A pressure test point was created 
about 20 feet away to the west and there was no measurable negative pressure left.  SSD test point 2 
was created about 70 feet to the west of SSD test point 1 were communication was found to be 
considerably better than test point 1 but still would not reach most of the area needed to be mitigated.  
SSD test point three was created about 70 feet to the North East of SSD 2.  Here it was found to have 
decent communication to the south and west but could not communicate well to north or east.   
Due to time constraint and costs, it was determined that it would be best to stop and analyzed the data 
that was collected to best decide what type of mitigation systems would be able to handle the large 
footprint with such extremely variable sub-slab soils and conditions.  Based on the information gathered it 
was determined the best way to mitigate would be to burry large perforated vent pipe in long horizontal 
trenches with large custom built blowers that could handle the possibility of extremely high volumes and/
or create the extremely high negative pressures that are required for the tighter sub slab soil areas.    
The first diagram located on the next page is for the South Bay Area and the second on the following 
page is for the rest of the building area of concern located to the north of the south bay. 

 

FIGURE 1
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FIGURE 3



As one can see, based upon the initial PFET and the high variance in sub-slab material, a more 
robust active soil depressurization system is needed to create proper communication 
throughout the areas of concern.  Further, it is also noted that trenching (or laying large 
sections of piping under the sub-slab to create lengthy stretches of uninterrupted 
depressurization) would be the most effective means of mitigation.  That is, since the sub-slab 
soil conditions range from relatively porous to virtually no porosity at all, creating long stretches 
of uninterrupted communication increases the likelihood of establishing negative pressure in 
areas potentially unreached by other means of mitigation. 


(Please see the accepted vapor mitigation system design below) 

FIGURE 4



The system design illustration above shows the three main areas of concern for the building 
located at 700 Oak Street:  The North Building, The south Building, and the Central Building in 
between.  Furthermore, the proposed project design above is expected to be addressed in 
phases.  As one can see by the legend of the accepted vapor mitigation design above, the 
Central Building is the initial area of concern due to its exceptionally high vapor readings. 


VAPOR MITIGATION SYSTEM DESIGN AND INSTALLATION (CENTRAL BUILDING) 

The approved system design for the Central Building includes two long trenches spanning the 
majority of the foundation slab in this central portion of the structure.  The North Trench is 248-
feet in length and the South Trench is measured at approximately 171-feet in length. The 
trenches require a long slender saw cut (about 14” wide) in addition to demolition and removal 
of the existing concrete floor. Within that “demo’ed" area, trenching and removing of the 
existing soil beneath the slab (to a depth of at least 14”) is also required.  The disposal of that 
soil is to be handled by Friess Environmental Consulting, Inc. (the primary contractor on site) as 
it is considered contaminated.  Once the soil is removed, a bedding approximately 4” deep of 
1” washed stone is laid. After the stone bed is finished, 6” perforated, stainless steel piping is 
installed in the trench and then further backfilled with more 1” washed stone.  The stone will 
completely fill the trench to the bottom of the original existing concrete (at least 8” from the 
finished floor).  On top of the stone, a 6-mil vapor barrier will be laid.  Moreover, new concrete 
will be poured to a depth of about 8” and it will be reinforced by 1/2” steal rebar.  The rebar will 
be drilled into the existing slab every 3’ at alternating points on both sides of the saw cut.  
Therefore, there is a steel reinforcement approximately every 18”.  At the far east side of the 
building, the end of the trench, a 6” stainless steel riser will be installed.  This will be the case 
for both the North Trench and the South Trench (for each system). Further, the stainless steel 
risers then exit the building and continue to the location of the blower motor. The vent piping 
has a final exhaust point 12” above the roof/gutter line.





South Trench North Trench

FIGURE 5 FIGURE 6



As one can see by the figures above, marking paint was used to identify where the trenching 
should take place, at what width the trenches should be cut, and where the sections should be 
cut horizontally to ultimately remove the concrete blocks. Ground penetrating radar was used 
prior to marking to ensure the trenching pathway was clear of plumbing lines, other sub-slab 
utilities or any obstructions. Further, a temporary tunnel around the trench pathway was 
constructed with plastic sheeting, and held down tightly with furring strips, in order to control 
concrete dust and soil vapors as cutting and removal took place. Large portable air handlers 
were placed on the far west end of the tunnel directing the air through the tunnel and ultimately 
outside of the loading dock doors on the far east side of the building. 



 FIGURE 7 FIGURE 8

FIGURE 9

The North Trench had to  
jog around the loading dock  
in order to avoid disrupting  

daily operations. 



Once the trenches are cut, the concrete is removed, and the slurry is cleaned and properly 
disposed of, the soil is finally ready for removal. One technician used a mini excavator to dig 
and trench the soil while the other technician used a Bobcat, skid-steer loader to remove the 
soil for proper disposal in the plastic lined disposal bins. 




The trench was dug approximately 14” deep to leave enough room for a proper aggregate bed, 
the 6-inch stainless steel piping, and final backfill.  Moreover, midway through the south trench 
it was discovered that almost exactly 14” beneath the current slab was a second, older slab.  
The second slab was only present for a smaller, approximate 20-foot section of the trench. 


(Please see Figure 11 below—Second Slab) 

FIGURE 10





Once all of the soil is fully removed from the trench, the technicians corrugate the stainless 
steel piping. While corrugating, it is important to cut the piping at a 45 degree angle to keep the 
integrity and strength of the rolled steel. Further, using stainless steel piping is extremely 
important because the high concentrations of TCE will deteriorate traditional schedule 40 PVC 
or other plastic piping over time.  For the underground portion of the project, spiral stainless 
steel piping was used and carefully corrugated. For the above ground portion of the project, 
quick connect, high pressure stainless steel tubing was used for aesthetics, strength, and 
durability in the industrial setting. Pictured above in Figure 11 is the corrugated stainless steel 
spiral used during the underground portion of the project. 


After all of the piping is laid in the trench, the technicians continue to backfill around, and 
slightly above, the underground piping with the 1” washed stone previously mentioned. The 

FIGURE 11



technicians were extremely diligent in ensuring that any portion of the existing slab that was 
slightly undermined during the excavation process was properly backfilled and compressed 
with the aforementioned aggregate.  After the stone fill was added and properly compressed, 
the onsite project manager checked the depth between the existing slab and the backfill to 
ensure at least 8-inches of space was left for an even, sturdy 8” concrete pour. If the depths of 
any areas were greater or less than 8-inches, the proper adjustments were made and regraded.  
Additionally, after the stone was properly graded, the 6-mil vapor barrier was added to the 
trench to prep for the final concrete pour. 





The 6-mil vapor barrier was placed over the 1” washed stone backfill and overlapped by at 
least 12-inches where two separate pieces are joined.  This is important to ensure the vapor 
barrier helps create a better vacuum under the slab while the soil is being depressurized. To be 
absolutely clear, the vapor barrier does not fully ensure that a perfect vacuum is achieved but 
rather it helps to create a better vacuum than if it were not present and/or not overlapped 
where two separate sections are joined. 


(See Figure 14 below illustrating the vapor barrier and the overlap present) 

FIGURE 12 FIGURE 13

Backfilling Underground Pipe Final Grade of Underground Pipe w/ 
Vapor Barrier



After the vapor barrier was properly installed across the entire length and width of both 
trenches, it is time to pour new cement.  As previously mentioned, to strengthen the concrete, 
metal rebar was installed prior to pouring the new cement.  The new cement was poured to a 
depth of about 8”.  The 1/2-inch steel rebar was drilled into the existing slab every 3’ at 
alternating points on both sides of the saw cut.  Therefore, there is a steel reinforcement 
approximately every 18”.  Further, once all of the new cement is poured and finished, it is time 
to let it set and dry into concrete.  As the cement dried, the technicians began work on the 
above ground piping, and mounting of the external blower units. 


One important consideration for the above ground piping on this particular project was 
protecting the vertical piping in the industrial setting.  That is, ensuring that fork lifts and other 
industrial equipment do not damage the piping during the course of normal operations or in the 
event of an accidental collision.  With that being said, the technicians designed and welded a 
protective barrier to enclose the vertical piping and ultimately protect the vapor piping from the 
aforementioned concerns.  Further, to improve visibility of the vertical piping and barrier, the 
technicians painted the protective barrier yellow.


(Please see Figures 15 & 16 below illustrating the cured concrete and welded barrier) 

FIGURE 14





As one can see in the figures above, the above grade piping comes out at about 4-feet above 
the slab and has a 90-degree, long radius elbow exiting to the exterior of the building.  Utilizing 
a long radius elbow is important to help maximize both pressure and airflow of the system.  
That is, long radius elbows provide less friction and resistance than short radius fittings.


Once the pipe exits the structure, the custom blowers are connected and mounted to the 
vapor mitigation system.  The blowers used for both the North Trench and South Trench of the 
Central Building are custom blowers manufactured by New York Blower Company.  The design 
specifications of the fans can be found in figure 17, 18, and 19 below.  


FIGURE 15 FIGURE 16
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Cured SlabCured Slab
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Because of the height at which the above ground piping is exiting the structure and due to the 
condition of the exterior slab, a platform to hold, stabilize and ultimately mount the fan was 
built.  Figure 20 below briefly illustrates the platform built for the fan. 





The blower was of course bolted to the wooden platform shown above. Further, the platform 
was then also bolted to the exterior slab beneath the fan for extra support and stability.  Once 
the blower was fully mounted and secured, the technicians began building the exterior, exhaust 
portion of the system.  Similar to the importance of the long radius, 90-degree elbows 
previously mentioned (on the intake portion of the system), it is equally important to reduce 
friction and resistance on the output side of the blower as well.  Therefore, when building out 

FIGURE 20



the output portion of the system, the technicians used two, long radius 45-degree elbows 
rather than two, 90-degree elbows—thus reducing friction loss and resistance substantially.  
This offset is important to properly mount the system to the building and the fittings chosen are 
equally as important for maximum system effectiveness.  Once the system was properly offset 
back to the structure, metal brackets further secured the vapor piping to the structure.  


(Please see Figure 21 for a visual representation of the fittings and brackets used) 


 FIGURE 21

Two 45-degree 
elbows to reduce 
friction loss and 
metal mounting 
brackets. 



In order to protect the blower motor and vapor mitigation system from tampering, vandals and 
weathering, a protective “shed-like” housing was also built around the blower.  This housing is 
illustrated in figure 22.  





The protective housing is of course complete and properly enclosed.  The above illustration 
shows the housing while technicians were still making blower adjustments. The design was 
built so the front of the enclosure can bolt apart and technicians can access for any potential 
maintenance or service down the road. 


FIGURE 22



After the system was fully assembled and the technicians completed the blower enclosure, 
their next task is the post diagnostic testing.  That is, just as PFE Testing was done prior to 
installation (for system design and ultimately understanding of the sub-slab communication) 
the system now needs to be retested for verification of system design and ultimately system 
effectiveness.  


POST MITIGATION DIAGNOSTICS AND EXPLORATION—PRESSURE FIELD EXTENSION 
TESTING (PFET) 

After system installation, the electrical sub-contractor activated both systems.  It is important 
to note that the electrical activation was done by a licensed, master electrician and his 
tradesman and that the mitigation technicians or project managers on staff from Lifetime 
Radon Solutions, Inc. did not install the electrical components necessary to power the 
mitigation blower.  Further, it is also worth noting that the electrical sub-contractor is 
responsible for all necessary permits associated with the activation of the vapor mitigation 
system.  


Once the systems were fully activated, the mitigation technicians begin post mitigation 
diagnostics and exploration.  That is, in addition to the PFE testing, it is important to check any 
cracks or penetrations made throughout the vapor mitigation installation process to ensure a 
quality negative pressure/vacuum is achieved under the slab.  Any cracks present between the 
newly poured slab and the existing slab (along the trench) were caulked with a polyurethane 
and sealed with a “painted on” rubberized coating.  These are of course important areas to 
check and ultimately mend if air-loss was present during the post mitigation exploration.


After the exploration phase of the post mitigation diagnostic process, the lead technician 
measured the negative pressure of the mitigation system (in w.c.) as well as the airflow at the 
discharge (in CFM).  The negative pressure of the system is measured with the Magnehelic 
Differential Pressure Gauge mounted on the system.  This pressure gauge shows the pressure 
underneath the slab and is mounted on the interior vertical piping for maximum visibility and 
functionality.  The North Trench (North System) was pulling a negative pressure of 19” w.c. and 
the South Trench (South System) was also pulling a negative pressure of 19” w.c.  Moreover, 
the North System was moving 834 CFM and the South System was moving 767 CFM.  After 
the pressure and airflow readings were taken, the lead technician began doing his post 
mitigation PFE testing.  The results of the post mitigation PFET can be found below in Figure 
23.


The post mitigation PFE Test results below show the sub-slab pressure readings after the vapor 
mitigation system installation.  As one can see, nearly all of the sub-slab pressure readings 
indicate that a negative pressure is taking place.  This means the system is working and 
extending through the soil as it should.  The only point that did not show a negative pressure 
reading was P6. With that being said, vapor mitigation system PFET readings tend to change 
over time—that change is of course dependent on many factors, including but not limited to 
moisture content in the soil, wind, HVAC usage or barometric pressure changes, etc.  Further, it 
is not unusual for negative pressure readings to improve (over time) as the vapor mitigation 
system extracts water vapor from the soil, ultimately drying out the sub-slab material. Drying 
out the sub-slab can create cracks, crevasses, and separation below grade that improves 
porosity and ultimately negative pressure field extension. 




 

(Please Read Further For OM&M Information)  

FIGURE 23



FAN / NEW YORK BLOWER OPERATIONS, MAINTENANCE AND MONITORING 
PROGRAM 
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Project Proposal for Soil Vapor Mitigation at 700 Oak St. 
in Fort Atkinson, WI 

Proposal To:  Trenton J. Ott

	 	 Project Manager 
	 	 Friess Environmental Consulting, Inc. 
	 	 office (414) 228-9815 
	 	 mobile (414) 688-6683 
                  
Proposal From: Chad Rogness, Director of Commercial Projects 
      Lifetime Radon Solutions Inc.  
      825 Wells St. Delafield WI, 53018   
      262-955-5701 
      March / 16 / 2021 

Description of work: This particular project will include several phases of work for 
each system.  As each system has a similar design and scope, the following description 
fits them all appropriately, except that they will be completed individually.  The systems 
will require a long slender saw cut (about 14” wide), demolition and removal of the 
existing concrete floor. Within that demo’d area trenching and removing of the existing 
soil beneath to a depth of at least 14” will be required.  The disposal of that soil will be 
handled by Friess Environmental Consulting, Inc. (the primary contractor on site) as it 
is considered contaminated.  Once the soil has been removed a bedding of about 4” deep 
of 1” washed stone will be laid. After the stone bed is finished, 6” perforated sch 40 PVC 
will be installed in the trench and then backfilled with 1” washed stone.  The stone will 
completely fill the trench to the bottom of the original existing concrete (at least 8” from 
finished floor).  On top of the stone new concrete will be poured to a depth of about 8” 
which will be reinforced by 1/2” steal rebar.  The rebar will be drilled into the existing 
slab every 3’ at alternating points on both sides of the saw cut  which means there is a 
reinforcement essentially every 18”.  At the far east side of the building, the end of the 
trench, a 6” PVC riser will be installed, for each system, that then exits the building and 
continues to the location of the mitigation Fans. The vent piping has a final exhaust point 
12” above the roof.   
	 The system design for this phase has been reduced and simplified with the intent 
of cutting off the suspected source of contamination.  Freiss Environmental has deduced 
that the likely source is coming from outside the east foundation.  Therefore, the designs 
have been modified to run along the east foundation walls with the intent on collecting 
the vapors before they continue to percolate there way further into the building.  This 
design does not have the intent to depressurize the entire interior slab, or even all the 
Vapor Points created by Freiss Environmental. It is intended to reduce the amount of 
contamination at each vapor point by cutting of the source. 
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VAPOR MITIGATION SYSTEM MAINTENANCE PLAN 
 
April 1, 2021 
 
Property Located at: 
 
Former DB Oak Property 
700-710 Oak Street in Fort Atkinson, Wisconsin 
 
FID No. 128033260 
BRRTS No. 02-28-176509 
 
Described as follows: 
 
Legal description attached. 
 
Parcel ID No.  
 
Introduction: 
 
This document is the Maintenance Plan for the vapor mitigation system (VMS) at the above 
referenced property (the “Property”) in accordance with the requirements of s. NR 724.13(2), 
Wisconsin Administrative Code.  The maintenance activities relate to the VMS within specific areas 
of the Property. 
 
More site-specific information about the Property may be found in: 
 

• The case file in the Wisconsin Department of Natural Resources (DNR) southeast regional 
office 

• BRRTS on the Web (DNR's internet-based data base of contaminated sites): 
http://botw.dnr.state.wi.us/botw/SetUpBasicSearchForm.do 

• GIS Registry PDF file for further information on the nature and extent of contamination: 
http://dnrmaps.wisconsin.gov/imf/imf.jsp?site=brrts2 and 

• The DNR project manager (contact information found on the last page). 
 
Description of Residual Impacts: 
 
The DB Oak property is located at 700-710 Oak Street in Fort Atkinson, Wisconsin. The property is 
relatively flat at an approximate elevation of 790 feet above mean sea level (MSL). Regional topography 
near the site slopes to the east and south towards the Rock River.  The DB Oak property is bounded by 
East Cramer Street to the north, Oak Street to the west-southwest, and the Union Pacific (formerly 
Chicago and Northwest) rail line to the east-southeast. The property consists of an 180,000-square foot 
building with surrounding driveways and parking lots.   
 
The historic manufacturing process included the use of trichloroethene (TCE).  Extensive site 
investigation activities have been conducted for a release of chlorinated volatile organic compounds 
(CVOCs) from the above referenced site.  An evaluation of vapor intrusion risks was conducted for the 
building on the site.  The results of the sub-slab vapor testing indicated concentrations of 
tetrachloroethene (PCE) and TCE above the DNR’s Industrial Vapor Risk Screening Levels (VRSLs).  
Based on the results, Phase I of the vapor mitigation system (VMS) was installed on the subject property 
and became operational in March 2020.  Post installation pressure field extension (PFE) testing was 
conducted which showed excellent coverage from the north and south trenches of the VMS installed in 
the central portion of the building. The results of the sub-slab vapor monitoring showed significant 
decreases in the vapor levels because of VMS operations.  Phase II of the VMS will be installed on the in 
the northern and southern portions of the building in 2021.   
 
The Property owner, to maintain the VMS and the integrity of the Cap, will maintain a copy of this 
Maintenance Plan on-site and make it available to all interested parties (i.e. on-site employees, 

http://botw.dnr.state.wi.us/botw/SetUpBasicSearchForm.do
http://dnrmaps.wisconsin.gov/imf/imf.jsp?site=brrts2
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contractors, future Property owners, etc.) for viewing. 
 
VAPOR MITIGATION SYSTEM (VMS) MAINTENANCE PLAN 
 
Description of the VMS to be maintained: 
 
The building foundation and sub-slab depressurization system (SSDS) (these features combined 
makeup the VMS) that exist on the above-described property in the locations shown on the attached 
map (Figure 1) serve as a barrier and active system to prevent potential vapor intrusion to affect indoor 
air quality that might otherwise pose a threat to human health.  The building slab consists of 4 to 6 
inches of concrete over sand and gravel base course. All floor penetrations and cracks within the 
foundation were sealed to inhibit vapor intrusion. 
 
Phase I of the SSDS, consists of construction of two subsurface trenches connected to two (2) interior 
drop points drilled through the foundation with 4-inch solid PVC risers extending upwards and exiting the 
roof of the building.  The vertical solid PVC risers extend at least 10-inches above the roof line to 
exhaust points.  Ventilation fans are located inline with the vertical risers located on the rooftop.  The 
manufacturer’s specification sheet for the fans is attached.  An electrical on/off switch is present at 
each fan location.  Manometer pressure gauges are also located inline with the vertical exhaust pipes 
to indicate fan operation and vacuum pressure within the SSDS (readings should indicate pressure 
readings on the manometer when operating).  The manometer gauges are present at the location of 
each vent stack.  The drop point locations are depicted on the attached Figure 1. 
 
VMS Inspection: 
 
The manometer pressure gauges will be inspected twice a year to collect manometer readings to 
confirm the SSDS is operational and to document any loss of pressure (manometer reading) or 
SSDS shutdown (zero or negative manometer reading).  The inspections will be performed by the 
Property owner or their designated representative.  Readings of 10 to 40 inches of water column 
are expected on the manometer pressure gauges during normal system operation and may vary 
slightly due to atmospheric conditions.  Manometer pressure gauge readings of 1 or less inches of 
water column would indicate a malfunction of the system and require system maintenance by the 
SSDS installation contractor (contact information found on the last page) or similar contractor.   
 
The VMS components, including inspection of the ventilation fans for excessive noise or vibration, 
will be inspected once a year for deterioration, cracks, separation of the riser pipe from the 
foundation and other potential problems that can result in vapor intrusion pathways.  The annual 
inspection should consist of observing and documenting the condition of the VMS components and 
any structural changes or modifications to the building itself and recording manometer readings.  
Photographs should be taken to document any deterioration of materials, cracks in piping, 
mounting damage, or other issues that may affect the operation of the VMS.  The inspections will 
be performed by the Property owner or their designated representative.  Any area where the 
integrity is compromised, and vapor intrusion pathways are present or are likely to become present 
will be documented.   A log of the inspections and any repairs will be maintained by the Property 
owner and is included (Maintenance Inspection Log).  The inspection log will include 
recommendations for necessary repairs of any portion of the VMS found to be deficient.  Once 
repairs are completed, they will also be documented in the inspection log.  A copy of the inspection 
log will be kept at the Subject Property and available for submittal to or inspection by DNR 
representatives upon their request. 
 
Maintenance Activities: 
 
If problems are noted during the inspections or at any other time during the year, repairs will be 
scheduled as soon as practical upon discovery.  Repairs can include fan replacement, patching the 
foundation, resealing the foundation or SSDS repairs by the SSDS installation contractor (contact 
information found on the last page) or similar contractor. 
 
In the event the VMS is replaced, the replacement VMS must be equivalent for the purpose of 
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minimizing potential vapor intrusion to affect indoor air quality.  Any replacement VMS will be subject 
to the same maintenance and inspection guidelines as outlined in this VMS Maintenance Plan 
unless indicated otherwise by the DNR or its successor. 
 
Prohibition of Activities and Notification of DNR Prior to Actions Affecting the VMS: 
 
Operation of the VMS is required until such time it is demonstrated that the sub-slab vapor 
contaminant levels fall below the DNR’s vapor risk screening levels.  The following activities are 
prohibited on any portion of the Property where the VMS is required unless prior written approval has 
been obtained from the DNR: (1) shutdown or removal of the existing VMS; (2) replacement of the VMS; 
(3) construction or placement of a building or other enclosed structure on the property. 
 
Notification to the DNR is required if any problem is noted to occur for two or more successive 
inspections. 
 
Amendment or Withdrawal of Maintenance Plan: 
 
This Maintenance Plan can be amended or withdrawn by the Property owner and its successors with 
the written approval of the DNR. 
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Contact Information (as of March 2021): 
 
Site Owner and Operator: Gardner Denver, Inc. 
 Ms. Mary Betsch 

222 East Erie Street 
Milwaukee, WI  53202 
(414) 212-4700 

 
 
 

Signature:   
 Ms. Mary Betsch 
  
 
 
 
Consultant: Friess Environmental Consulting, Inc. 

Attn: Richard W. Frieseke, P.E. 
6635 North Sidney Place 
Milwaukee, WI  53209 
(414) 228-9815 

 
 
 

Signature:   
 
 
 
 
DNR: Mr. Jeff Ackerman 

Hydrogeologist 
Wisconsin Department of Natural Resources 
3911 Fish Hatchery Road  
Fitchburg, WI  53711 
(608) 275-3323 
 
 
 
 

SSDS Contractor: Lifetime Radon Solutions, Inc. 
 Mr. Scott Campbell 

824 Wells Street 
Delafield, WI 53018 
(262) 955-5701 
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SOIL SAMPLING PROCEDURES 

 
The actual procedures utilized to collect soil samples at the subject site may vary 
slightly from FEC’s standard procedures, described below, which are in general 
accordance with applicable industry standards (i.e., standards of the American 
Society for Testing and Materials {ASTM}) and Wisconsin Department of Natural 
Resources (DNR) regulations and guidelines). 
 
Split-Barrel Sampling Procedure 
 
The split-barrel sampling procedure as defined in ASTM D-1586 (84) consists of 
driving a 2-inch outside diameter (O.D.) thick-walled, hollow sampler into the soil 
a distance of 18 inches with a 140-pound hammer falling 30 inches.  The value of 
Standard Penetration Resistance (N) is obtained by adding the number of blows 
of the hammer during the final 1 foot.  The N value provides a qualitative 
indication of the relative density of granular soils (silts, sands, and gravel).  The 
samples collected by this procedure provide a general indication of subsurface 
conditions and general stratigraphic changes; and can be placed into containers 
for future classification, screening, and/or laboratory analysis. 
 
The downhole drilling equipment was decontaminated prior to conducting the 
fieldwork to avoid the introduction of contaminants.  The decontamination 
procedure consisted of cleaning the augers and rods with a hot water pressure 
washer. The driller hand washed the split-barrel samplers prior to each use to 
avoid cross-contamination.  The samplers were scrubbed in an Alconox 
detergent and municipal water solution, and double-rinsed with municipal water 
in two separate containers between each use.  
 
Soil Probe Sampling Procedure 
 
The soil probe sampling procedure consists of advancing a 2-inch outside 
diameter (O.D.), thick-walled, hollow sampler that contains a rigid plastic sheath.  
The probe sampler is hydraulically advanced into the soil at 4 to 5-foot vertical 
intervals.  As the sampler is advanced, soil is collected in the plastic sheath.  The 
samples collected by this procedure provide a general indication of subsurface 
conditions and general stratigraphic changes; and can be placed into containers 
for classification, screening, and/or laboratory analysis. 
 
The downhole soil probe equipment is decontaminated prior to conducting the 
fieldwork and between each probe advancement to avoid the introduction of 
contaminants or cross-contamination between locations.  The decontamination 
procedure consisted of washing the downhole equipment in an Alconox 
detergent and municipal water solution and double rinsing with municipal water in 
two separate containers between each use. 



  

PID SCREENING PROCEDURE 
 

To evaluate soils for the presence of volatile organic vapors commonly emitted 
by volatile organic compounds (VOCs), soil samples are screened with a BW 
Technologies Gas Alert Micro 5 photoionization detector (PID) equipped with at 
least a 10.6 electron volt (eV) lamp calibrated to isobutylene.  The PID provides a 
qualitative measure of volatile organic vapors with ionization potentials less than 
10.6 eV, which include those present in the more volatile petroleum fuels and 
solvents.  PID readings are measured in instrument units (iu). 
 
A representative portion of soil is placed into an 8-ounce glass jar or Ziploc bag 
until approximately half full.  The sample is allowed to warm prior to screening.  
Following agitation of the container, the container is slightly opened, the PID tip 
inserted into the headspace and the highest reading on the meter recorded. 
 
To evaluate the significance of PID readings, FEC generally considers PID 
readings greater than 10 iu as an indication of potential contamination.  It should 
be noted that lower readings do not necessarily indicate the absence of 
contamination, because nonvolatile contaminants may be present.  PID readings 
are not as meaningful in such cases.  In addition, the PID does not identify the 
types of chemicals present.  The screening results should be evaluated by 
considering the contaminants present, the limitations of the PID meter, and 
physical observations (soil staining or odors). 
 
Soil Sample Collection Procedure 
 
Selected samples are chosen for laboratory submittal to quantify the degree of 
contamination based on the PID screening results and the depths from which the 
samples were collected.  In general, the sample from each probehole/boring that 
exhibited the highest PID readings and was collected closest to the estimated 
water table depth, and/or that was collected from a deeper interval correlating to 
the vertical extent of contamination is submitted for laboratory analyses. 
 
Selected soil samples are collected in the appropriate laboratory supplied 
containers depending on which laboratory parameters are to be analyzed.  The 
soil samples are stored on ice packs in a cooler and submitted to the laboratory 
within allowable holding times.  Chain of Custody procedures are adhered to 
throughout sample collection, handling, and laboratory submittal as established 
by the DNR.  In addition to the samples collected, a trip blank may be submitted 
to the laboratory for quality control analyses.   
 



  

GROUNDWATER SAMPLING PROCEDURES 
 
The actual procedures utilized to sample groundwater at the subject site may 
vary slightly from FEC's standard procedures, described below, which are in 
general accordance with Wisconsin Department of Natural Resources (DNR) 
regulations and guidelines. 
 
Groundwater Monitoring Well Construction Procedure 
 
Groundwater monitoring wells are constructed in general accordance with DNR 
requirements as presented in Wisconsin Administrative Code Chapter NR 141. 
   
Permanent monitoring wells consist of a 10-foot length of 2.0-inch inside 
diameter (I.D.), 2.38-inch outside diameter (O.D.), machine-slotted (0.010 inch) 
polyvinyl chloride (PVC) screen with a threaded-joint solid PVC riser pipe 
extending from the screened portion of the well to the ground surface.  The PVC 
riser pipe is cut off slightly below the ground surface and fitted with a locking cap 
for security.  The annulus between each PVC pipe and outer wall of the borehole 
is backfilled with a commercially packaged coarse sand (to serve as a filter pack) 
from the base of the borehole to an elevation of approximately 1/2 foot above the 
screened portion of the well.  A 1/2-foot layer of fine sand is placed above each 
filter pack, and a bentonite annular space seal is placed above the fine sand to a 
depth of 1 foot below the ground surface.  The driller embeds a metal protector 
cover over each well in a concrete surface seal for security.  Each protector 
cover consists of a flush mount, watertight, steel unit 9 inches in diameter and 12 
inches in length.  
 
Temporary monitoring wells consist of a 10-foot length of 1.0-inch inside 
diameter (I.D.), 1.38-inch outside diameter (O.D.), machine-slotted (0.010 inch) 
polyvinyl chloride (PVC) screen with a threaded-joint solid PVC riser pipe 
extending from the screened portion of the well to the ground surface.  The PVC 
riser pipe is cut off slightly below the ground surface and fitted with a cap.  The 
annulus between each PVC pipe and outer wall of the probehole is backfilled 
with a commercially packaged sand filter pack from the base of the probehole to 
an elevation of approximately 1/2 foot above the screened portion of the well.  A 
1/2-foot layer of fine sand is placed above each filter pack, and a bentonite 
annular space seal is placed above the fine sand to a depth of 1 foot below the 
ground surface.  A protective cover may be used, and/or the temporary well is 
abandoned following sampling.  
 
Well Development and Purging Procedures 
 
Wisconsin Administrative Code Chapter NR 141.21 requires that well 
development consist of the removal (purging) of water to produce sediment-free 
water from wells.  In accordance with guidance documents, wells that are purged 
dry are allowed to recover prior to sample collection. 
 



  

Monitoring wells are developed following construction using low flow techniques 
with a disposable polyethylene bailer or disposable tubing and a peristaltic pump.  
Purged water is collected in 5-gallon buckets and properly disposed of. 
 
Groundwater Sample Collection Procedure 
 
Groundwater monitoring wells are allowed to recover following 
development/purging and prior to sample collection.  To reduce the potential for 
cross-contamination, the wells suspected to be the least contaminated are 
sampled first during each sampling round.   
 
Following well purging with disposable tubing and a peristaltic pump or a 
disposable polyethylene bailer, each sample is transferred to the appropriate 
laboratory supplied containers depending on which laboratory parameters are to 
be analyzed. 
 
In addition to the samples collected from the monitoring wells, a trip blank may 
be submitted to the laboratory for quality control analyses for each sampling 
round.  The trip blank is a laboratory-supplied water sample that remains with the 
groundwater samples.  Analysis of a trip blank can identify contamination that 
may occur because of outside influences (e.g., laboratory contamination). 
 
The water samples are stored on ice packs in a cooler and submitted to the 
laboratory within allowable holding times.   



  

 
 
 
 
 
 
 
 

APPENDIX F 
 

LABORATORY REPORTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Laboratory results for vapor and groundwater submitted to comply with 10 day notice and submitted 
with 4400-249 form  
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