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Introduction
Frankfurt-Short-Bruza Associates, P.C. (FSB) was retained by the Wisconsin Air National Guard (WIANG) 
to upgrade their installation to accommodate the F-35A aircraft including the construction of ALERT 
parking garages and munitions maintenance and inspection facility, repair of existing structures, and 
installation of a new perimeter fence. The six separate project sites and perimeter fence associated with 
F35: Bed Down project include:

01 - XGFG182017 – Munitions Maintenance and Inspection Facility
02 - XGFG182009 – F35 Alter B400 AMXS Building
03 - XGFG182006 – Alert GOV Parking shelters
04 - XGFG192002 – F35 Repair B401 AGE Building
05 - XGFG182018 - F35 Repair B1207
06 - XGFG192005 – F35 Repair B511 HAZMART
07 - XGFG192006 – Perimeter Fence

Ayres Associates partnered with FSB on the project to provide environmental services including 
assessment of soil and groundwater for previously documented volatile organic compounds (VOC) and 
per-and polyfluorinated alkyl substances (PFAS). These compounds were detected during previous 
environmental investigations conducted at the site. The presence of VOC compounds in soil and 
groundwater is associated with the use and storage of petroleum and other hazardous substances at the 
installation. The PFAS contamination detected at the site is attributed to the storage and use of 
firefighting foams at Hangar 414 and other nearby buildings or firefighting equipment testing areas at the 
base.

The Wisconsin Department of Natural Resources (WDNR) required confirmation of VOC and PFAS 
concentrations in soil and groundwater at the site and submittal of a Materials Management Plan (MMP) 
based upon the results of this assessment. In addition to the subsurface investigation and preparation of 
a materials management plan, a survey of building materials was conducted so that potential asbestos, 
lead-bearing paint, and other potentially hazardous materials are identified for proper removal prior to 
demolition or renovation. Therefore, the scope of work performed included evaluation and analysis of 
existing environmental data, soil sampling in the unsaturated zone, installation of temporary monitoring 
wells, collection of soil, groundwater, asbestos, and lead paint samples, and laboratory analysis of the 
environmental samples. Proposed sample locations include areas of known or suspected impacts based 
on historical information obtained from the WDNR Bureau of Remediation and Redevelopment Tracking 
System (BBRTS) on the Web and the “Draft Report, FY 16 Phase I Regional Site Inspections for 
Perfluorinated Compounds (March 2018), prepared by Amex Foster Wheeler under contract to the 
WIANG.  

A Site Characterization Investigation was conducted at the six sites and perimeter fence area in October
2020. The primary objectives of the investigation were to:

Define the local geology including the origin, texture, thickness, and distribution of the 
unconsolidated deposits
Determine the local hydrogeologic conditions including depth to groundwater
Confirm the type and distribution of contaminants of concern in the soil and groundwater at these 
sites
Evaluate potential contaminant pathways and the potential for migration in soil and groundwater
Use data collected during this assessment and assessments completed by others to prepare a 
materials management plan to manage potentially impacted environmental media during 
construction. 
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A Site Characterization Investigation report titled: Site Characterization Report, Wisconsin Air National 
Guard, Air Fighter Wing Facility, F-35 Bed Down – W50 S9F20F0002, Truax Field, Madison Wisconsin
(Ayres 2020) was submitted separately.  Environmental management activities related to site 
development are the subjects of this report. 

Property and Contact Information
Project Title and Purpose

F-35 Bed down Project – W50S9F20F0002
WDNR BRRTS #02-13-585319

Key Title and Purpose
Property Wisconsin Air National Guard 
Owner: 3200 Pierstorff Street

Madison, WI 53704
Contact: Michael J. Dunlap, Lt Col.
Email: michael.dunlap@us.af.mil
Phone: 608.245.4342

Engineer Information

Frankfurt-Short-Bruza Associates, P.C. (FSB)
5801 Broadway Extension, Suite 500
Oklahoma City, OK 73118
Contact: Gene O. Brown, Principal, Director of Federal Programs
Email: gbrown@fsb-ae.com
Phone: 405.840.2931

Consultant Information
Ayres Associates Inc
5201 E. Terrace Drive, Suite 200
Madison, WI 53718
Contact: Jeffrey Steiner, PG, PH, CPG

Senior Hydrogeologist
Email: steinerj@ayresassociates.com
Phone: 608.443.1259

Regulatory Information
Wisconsin Department of Natural Resources
3911 Fish Hatchery Road
Fitchburg, WI 53711
Contact: Steven L. Martin, PG

South Central Region Team Supervisor
Email: stevenl.martin@wisconsin.gov
Phone: 608.293-0112
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Project Description and Proposed Development
Frankfurt-Short-Bruza Associates, P.C. (FSB) was retained by the Wisconsin Air National Guard (WIANG) 
to upgrade the WIANG installation to accommodate the F-35A aircraft including the construction of 
ALERT parking garages and munitions maintenance and inspection facility, repair of existing structures, 
and installation of a new perimeter fence. Activities outlined in this document provide direction on 
materials management during construction and redevelopment at the site. Several phases of site 
investigation conducted on these properties provided data regarding residual contamination on the 
development site.  Details of investigation activities are addressed in several reports prepared by Ayres 
Associates and others.

A map of the proposed facilities slated for demolition, reconstruction, or upgrades at 3200 Pierstorff Street 
(BRRTS #02-13-585319), is shown in Figure 2. The project will consist of the removal and replacement of 
the existing structures, removal of old utility lines, installation of new utilities, and areas of removal and 
replacement of bituminous pavement will be included at the new or existing facilities. Construction
involving on-site soil management and capping will be conducted across the entire site to prevent direct 
human contact with contaminated soil and fill material.  An engineered cap, in the form of buildings,
tarmac, parking lots, and clean imported soil will be constructed on the property. Excavation for footings, 
site grading, removal of old utilities, and installation of new utilities will result in potentially contaminated 
materials being moved from their existing location and relocated to other areas of the project site or taken 
off-site for disposal. Materials relocated on-site, if any, will be placed in designated areas and capped 
with buildings, tarmac, clean soil, roads, and parking lots.

Background

Site Location and Description

The project site is located in the Northeast ¼ of the Northwest ¼ of Section 29, Township 8 North, Range 
10 East, Dane County, Wisconsin. The site (herein referred to as site or property) is located at Truax Field, 
3200 Pierstorff Street, Madison, Wisconsin (Figure 1). 

With the recent announcement that the base will be transitioning to F-35A aircraft, several buildings and 
engineering appurtenances will require replacement or retrofitting to accommodate the new mission.

Site History and Background

The history of the site was obtained from environmental reports obtained from the WDNR BRRTS on the 
Web and from the “Draft Report, FY 16 Phase 1 Regional Site Inspections for Perfluorinated Compounds 
(March 2018), prepared by Amec Foster Wheeler under contract to the WIANG. 

The WIANG installation at Truax Field was originally constructed in 1942 as an Army base. The base was 
deactivated as an active military base in 1968 when it became occupied by the WIANG. Since 1942,
fighter/attack aircraft have been housed at Truax Field. Over the years, the installation has used and 
stored petroleum and other hazardous materials. 

The Department of Defense has conducted environmental investigations at military bases across the 
county as part of the Installation Restoration Program, the WIANG base at Truax Field was one of the 
facilities included in the program. According to the WDDNR BRRTS, environmental activities have been 
conducted on the site since 1990 when a preliminary facility investigation indicated soil and groundwater 
in the proximity of Hangar 414 was impacted by petroleum. A subsequent investigation conducted by 
Dames and Moore defined an area of soil and groundwater contamination that resulted in excavation and 
disposal of petroleum-contaminated soil and operation of a soil vapor extraction system (SVE).  The site 
was closed by the WDNR in 2012 with residual soil and groundwater contamination. 
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A Perfluorinated Compound Preliminary Assessment Site Visit was conducted on the base by BB&E, Inc. 
in 2015.  The purpose of the visit was to identify sites with potential perfluorinated compound releases 
associated with Aqueous Film Forming Foam (AFFF) use and storage. The results of the assessment are 
documented in the “Final Perfluorinated Compounds Preliminary Assessment Site Visit Report 
(December 2015) prepared by BB&E, Inc. Findings of the report concluded that Hangar 414 was 
equipped with a fire suppression system supplied with AFFF and that a site investigation of soil and 
groundwater was recommended.  

A Phase 1 Regional Site Inspection for Perfluorinated Compounds was conducted at the base by Amec 
Foster Wheeler in 2017. This work included subsurface investigation of soil and groundwater for 
perfluorinated compounds based upon the recommendations of the 2015 BB&E Site Visit Report. Three 
soil boring were advanced at the Hangar 414 site for collection of six soil samples. Soil samples were 
collected from the 0.5’-1’ interval and just above the water table at a depth of 4.5’ to 5.5’. One temporary 
well was also installed for collection of one groundwater sample. Results of soil sample analysis indicated 
detectable perfluorinated compound concentrations, however, none of the compounds detected in soil 
exceeded regulatory levels. Groundwater analysis detected six perfluorinated compounds with two
compounds exceeding the EPA Drinking Water Health Advisory. 

Ayres Associates performed a site characterization assessment at the site in October 2020 at the 
direction of WDNR to confirm the presence of VOC and PFAS concentrations in soil and groundwater at 
the site. Per-and Polyfluorinated Alkyl Substances (PFAS) were detected in 29 of the 34 soil samples 
submitted for PFAS analysis. Trace concentrations of perfluorooctanesulfonic acid (PFOS) were detected 
in 28 of the soil samples analyzed while perfluorooctanoic acid (PFOA) was detected in 7 of the soil 
samples analyzed. None of these constituents exceeded their respective regulatory standards in soil 
samples analyzed during this assessment. Results of lab analysis show none of the soil samples 
analyzed had detectable levels of VOC.

Detectable concentrations of PFAS compounds were found in each of the nine groundwater samples 
analyzed. Perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS) concentrations 
exceeded the NR 140 Wisconsin Administrative Code enforcement standard of 0.02 μg/L, as well as the 
USEPA Health Advisory of 0.07 μg/L in samples collected from 6 wells and 9 wells, respectively.

Laboratory results indicate detectable concentrations of VOC constituents in samples collected from four 
of the nine monitoring wells. Most of the petroleum and chlorinated hydrocarbon (VOC) constituents 
detected were found in samples collected from wells 01-AA-MW-2, 01-AA-MW-3, and 01-AA-MW-4 where 
olfactory observations during well development indicated the likely presence of hydrocarbons. 
Concentrations of 1,2-dichloroethane, benzene, and bromodichloromethane exceeded their respective 
NR 140 Wisconsin Administrative Code enforcement standards (ES) in a sample from well 01-AA-MW-3.
Bromodichloromethane also exceeded the ES in a sample from well 01-AA-MW-4. The constituents 1,1,2-
trichloroethane, 1,2,4-trimethylbenzene, 1,2-dichloropropane, benzene, bromodichloromethane, and 
naphthalene exceeded their respective NR 140 Wis. Adm. Code preventive action limits (PAL) in samples 
from one or more monitoring well.

Results of the site characterization are summarized in the following sections of this report.

Contaminants of Concern and Exposure Routes
Environmental concerns regarding the site are related to the known VOC contamination discovered 
during environmental activities conducted in the 1990s by Dames and Moore and others. The BRRTS site 
related to this contamination is closed with inclusion on the GIS registry indicating residual soil and 
groundwater contamination. More recent site investigations conducted on the site by Amec Foster and 
Wheeler and Ayres Associates detected perfluorinated compound concentrations in soil and groundwater 
at the site.  
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The primary contaminants of concern in soil include per-and polyfluorinated alkyl substances (PFAS).
PFAS were detected in each of the 10 soil samples submitted for analysis. Per-and Polyfluorinated Alkyl 
Substances (PFAS) were detected in 29 of the 34 soil samples submitted for PFAS analysis. Trace 
concentrations of perfluorooctanesulfonic acid (PFOS) were detected in 28 of the soil samples analyzed.  
Trace concentrations of perfluorooctanoic acid (PFOA) were detected in 7 of the soil samples analyzed.
Neither of these constituents exceeded their respective direct contact residual contaminant level (RCL) 
outlined in NR 720 Wisconsin Administrative Code in soil samples analyzed during this assessment.
Wisconsin currently does not have protection of groundwater soil standards established for these 
constituents. However, PFOS and PFOA detections in soil exceed the calculated protection of 
groundwater Regional Screening Levels (RSL) using the EPA calculator. Soil impacts are depicted in
Figure 3.

Detectable concentrations PFAS compounds were found in each of the nine groundwater samples 
analyzed. Perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS) concentrations 
exceeded the NR 140 Wisconsin Administrative Code enforcement standard of 0.02 μg/L, as well as the 
USEPA Health Advisory of 0.07 μg/L in samples collected from 6 wells and 9 wells, respectively. 

Detectable concentrations of VOC constituents were found in groundwater samples collected from four of 
the nine monitoring wells. Most of the petroleum and chlorinated hydrocarbon (VOC) constituents 
detected were found in samples collected from wells 01-AA-MW-2, 01-AA-MW-3, and 01-AA-MW-4 where 
olfactory observations during well development indicated the likely presence of hydrocarbons. 
Concentrations of 1,2-dichloroethane, benzene, and bromodichloromethane exceeded their respective 
NR 140 Wisconsin Administrative Code enforcement standards (ES) in a sample from well 01-AA-MW-3.
Bromodichloromethane also exceeded the ES in a sample from well 01-AA-MW-4. The constituents 1,1,2-
trichloroethane, 1,2,4-trimethylbenzene, 1,2-dichloropropane, benzene, bromodichloromethane, and 
naphthalene exceeded their respective NR 140 Wis. Adm. Code preventive action limits (PAL) in samples 
from one or more monitoring well. Groundwater impacts are depicted in Figure 4 and Figure 5.

Based on the location and nature of the contaminants identified above and considering the anticipated 
future use for the site and planned excavation work, the construction worker has been identified as the 
most appropriate potential human receptor. The potential sources of contamination present at the site are 
primarily PFAS and VOC-impacted subsurface soils and groundwater.  The potential routes of exposure 
include:

Ingestion and dermal contact with PFAS and VOC impacted soils and groundwater

Inhalation of VOCs in indoor air if contaminated sub-slab vapors are migrating into buildings

Potential transport mechanisms at the site include:

Wind and atmospheric dispersion

Leaching of contaminants to groundwater and transport/migration via groundwater

Partitioning of VOCs from soil to indoor air 

Potential exposure during the remedial work will be managed with a Health and Safety Plan (HASP) and 
Community Air Monitoring Plan designed to protect site workers and the public. Potential future exposure 
to residual contamination and vapor transport, if any, will be mitigated using institutional and engineering 
controls.
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Regional Geology and Hydrogeology

Geology

Evaluation of the site geology is based on existing published regional information1, and site-specific data 
collected from borings advanced in the project area. Subsurface information collected during previous 
assessment activities conducted on the site indicates that the unconsolidated sediments consist primarily 
of between 3 and 7 feet of clay and silty clay underlain by fine to medium-grained sand to a depth of at 
least 18 feet below ground surface (bgs).

Regional information indicates that surficial unconsolidated deposits consist of glacial ground moraine 
and lake plain sediments consisting of stratified layers of sand, silt, and clay. Information obtained by the 
author of this report from a site investigation performed in 1992 for the City of Madison at the Truax 
Landfill located southwest of the project site indicates a deep, pre-glacial bedrock valley runs beneath the 
Truax Regional airport and project site. The unconsolidated deposits in the bedrock valley beneath the 
site area are estimated to be over 300 feet thick. The uppermost bedrock unit beneath the site is the 
Cambrian age Mount Simon Sandstone.

Hydrogeology

Groundwater is found within the unconsolidated glacial deposits and underlying sandstone bedrock. 
These aquifers are the source of domestic, municipal, and industrial water supplies in the Madison area 
and Dane County. The bedrock aquifer is the principal source of municipal water in Dane County. The 
City of Madison uses wells completed in the Mount Simon sandstone for its municipal water supply. Truax 
Field is supplied water from the City of Madison distribution system.

Depth to groundwater is less than ten feet below ground surface. Previous investigations at the site 
indicate that shallow groundwater has been interpreted to flow south-southeast. 

Site Geology and Hydrogeology

Site Stratigraphy

Subsurface conditions were evaluated based on information collected from twenty five (25) soil borings
advanced to a maximum depth of 15 feet below ground surface (bgs) during this assessment.  Boring 
depths were terminated at 10 feet bgs instead of 15 feet bgs as indicated in the work plan due to shallow 
groundwater, except for boring A-MW-2. Boring AA-MW-2 was advanced to 15 feet bgs to obtain 
additional hydrogeologic information at depth in case dewatering is required. Each of the five soil borings 
advanced was used for the installation of monitoring wells (AA-MW-1 through AA-MW-5). Locations of the 
borings and monitoring wells are shown in Figure 2. Geologic cross-section A-A’ is shown in Figure 6.

Subsurface information collected during this assessment indicates the unconsolidated sediments at the 
site consist of natural fill materials and stratified layers of ground moraine and lake plain deposits to the 
depth of exploration at 15 feet. The unconsolidated sediments are presented as two hydrostratigraphic 
units on cross-sections A-A’ based on similar hydrologic characteristics such as grain size and 
permeability. The top unit consists of finer-grained silty sand, clayey sand, silt, and low plasticity clay

1 Clayton, Lee and Attig, J.W. 1997. “Pleistocene Geologic Map of Dane County, Wisconsin, WGNHS 
Bulletin 95, Plate 1.
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deposits of low to medium permeability. The lower unit consists of fine to coarse-grained, poorly graded 
sand and gravel materials of medium to high permeability. 

Bedrock was not encountered during this assessment. Depth to bedrock in the site area is estimated to 
be over 300 below ground surface.

Groundwater Flow Conditions

Groundwater Levels

Groundwater level and elevation data were obtained from the monitoring wells on October 7 and October 
8, 2020. Water level data collected on October 8th indicate that depth to water ranged from 5.16 feet 
below the top of well casing in well 01-AA-MW-3 to 8.38 feet in well 04-AA-MW-9. Water levels were 0.03 
to 0.58 feet (0.36 to 6.9 inches) lower in each of the five wells measured on October 7, 2020. The water 
table was encountered at or slightly above the interface of the two hydrostratigraphic units (i.e., clay/sand 
unit interface).

Groundwater Flow

Water level data obtained from the temporary monitoring wells on October 8, 2020, were used to 
construct a water table contour map (Figure 7). Groundwater flow in the shallow unconsolidated deposits 
was generally northwest across the site during the October 2020 sampling event at an average horizontal 
hydraulic gradient of 0.001. The groundwater flow direction and gradient are consistent with results for the 
site characterization performed at the nearby hangar 414 building site in June 2020. 

Vertical Gradients

Differences in hydraulic head can occur between different geologic units. The difference in hydraulic head 
is caused by steep hydraulic gradients induced by heavy groundwater pumping, large topographic relief, 
or by differences in hydraulic conductivity. Vertical gradients can induce or prevent contaminant migration 
in and between aquifers depending on the magnitude and direction of the gradient. 

Vertical gradients could not be calculated as no well nests were installed during this assessment. 

Hydraulic Conductivity Testing

Hydraulic conductivity (slug) tests were not performed on the nine temporary monitoring wells installed at 
the site during this assessment. However, slug tests were performed on four of the monitoring wells 
installed at the nearby Hangar 414 site during the June 2020 assessment performed by Ayres 
Associates. Those results are included in this report as the tests were performed on wells screened in the 
same geologic materials as the wells installed for this assessment.

The tests were performed by inserting a solid cylinder (slug) into the well and allowing the water level to 
equilibrate.  The slug was then rapidly removed from the well to cause an instantaneous drop in water 
level (rising head test), then measuring the return of the water level to its static condition. Water level data 
were recorded with an automated pressure transducer and data logger system. Slug test data were 
evaluated using Aqtesolv v. 4.5 graphical analysis and reporting software. The slug tests were analyzed 
using the methods of Bouwer and Rice (1976) for unconfined aquifers.2

2 Bouwer, H. and R.C. Rice, A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers 
with Completely or Partially Penetrating Wells, Water Resources Research, Vol.12, No.3, 1976, pp.423-
428
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Hydraulic conductivity values (recovery test only) calculated for the four temporary monitoring wells tested 
in June 2020 ranged from 2.4 x 10-2 cm/sec to 7.1 x 10-2 cm/sec. Each well was screened mostly or 
entirely within the coarse-grained sand and gravel layer beneath the site.

Groundwater Flow Velocity

Groundwater flow velocity was calculated for the water table aquifer at this site using the formula:

V = ki/ne

Where:

V = horizontal groundwater flow velocity

k = hydraulic conductivity

i = hydraulic gradient

ne = effective porosity

An average hydraulic conductivity value of 4.1 x 10-2 cm/sec was used in calculating groundwater flow 
velocity in the water-table aquifer. This value was obtained by calculating the arithmetic mean of hydraulic 
conductivity results for tests performed on water table wells at the site. 

The hydraulic gradient (i) used to calculate horizontal groundwater flow velocity is based on water levels 
measured on October 8, 2020. An average horizontal gradient of 0.001 ft/ft was used to calculate 
groundwater flow in the upper unconsolidated aquifer. 

The velocity of groundwater is also influenced by the porosity of the aquifer material. The effective 
porosity (ne) is a measure of the amount of interconnecting pore space that is available in a given volume 
of material through which water can move. The average effective porosity of the unconsolidated material 
is assumed to be 30 percent.

Based on the values stated above, the average horizontal groundwater flow velocity in the unconsolidated 
water table aquifer across the subject site is approximately 0.39 feet/day or 142 feet/year.
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Soil Quality Assessment
Soil samples were collected from the twenty-five soil probes advanced during the assessment and 
submitted to CT Laboratories in Baraboo, Wisconsin, for analysis. Selected samples were analyzed for 
VOC and PFAS; Vista Analytical was contracted by CT Labs to analyze for PFAS. The locations of the 
proposed borings and wells, and the depth of sampling, were prescribed by the WDNR and WIANG 
based upon previous site assessment findings completed by others as discussed in the WDNR-approved 
Sampling and Analysis Plan. Soil samples collected from nine of the probe locations at the six-building 
sites were generally selected for laboratory analysis from the 1-2-foot depth interval and the interval 
approximately one foot above the water table. Soil samples collected from the remaining 16 soil probe 
locations advanced along the perimeter fence were selected from the 0-2-foot depth interval. Within those 
prescribed intervals, the soil sample with the highest PID readings at each sampling location was
selected for laboratory analysis. If no volatile organic contamination was identified above background 
during field screening, a sample from each sampling location was selected based on obvious 
discoloration or other visible signs of contamination. Soil samples were submitted to the laboratory and 
analyzed for PFAS and VOC using Vista’s PFAS Isotope Dilution Method and EPA Method 8260C, 
respectively.

Field Observations and Screening Results

Headspace analysis was performed on each of the soil samples obtained from the probes. Headspace 
analysis is a screening tool used to qualitatively assess the degree of potential impacts to soil from 
volatile organic compounds. The headspace analysis was performed using a photoionization detector 
(PID) equipped with an 11.7 eV lamp in accordance with Ayres Associates’ standard operating procedure 
#210.

Results of the headspace analysis do not indicate the potential presence of elevated levels of volatile 
organic constituents in the soil samples collected from above the water table in any of the probes 
advanced during this assessment.  However, elevated PID readings of 322 and 1097 instrument units 
(IU) were recorded for soil samples collected at or below the water table from probe 01-AA-MW-1 at 5 
feet and 8 feet below ground surface respectively, where a moderate to strong hydrocarbon odor was 
observed. A slight hydrocarbon odor was also noted in a soil sample collected below the water table in 
probe 01-AA-MW-4 with a corresponding PID reading of 5.6 IU.

Results of Soil Sample Laboratory Analysis

Thirty-four (34) soil samples collected from the soil probes advanced during this assessment were 
submitted for analysis. Samples were analyzed for VOCs and PFAS. VOCs were analyzed using EPA 
Method 8260C and PFAS was analyzed using Vista’s PFAS Isotope Dilution Method. A summary of 
analyte detections and exceedances in soil are presented in Table 1. Soil analytical tables for individual 
sites are provided in Appendix A.  The locations of analyte detections and exceedances in soil are shown 
in Figure 3.

Per-and Polyfluorinated Alkyl Substances (PFAS)

Per-and Polyfluorinated Alkyl Substances (PFAS) were detected in 29 of the 34 soil samples submitted 
for PFAS analysis. Trace concentrations of perfluorooctanesulfonic acid (PFOS) were detected in 28 of 
the soil samples analyzed and one equipment blank.  Trace concentrations of perfluorooctanoic acid
(PFOA) were detected in only 7 of the soil samples analyzed.  The parameters PFOS and PFOA are the 
only two PFAS constituents that have established regulatory standards for soil in Wisconsin. Neither of 
these constituents exceeded their respective regulatory standards in any of the soil samples analyzed 
during this assessment. Wisconsin currently does not have protection of groundwater soil standards 
established for these constituents. However, PFOS and PFOA detections in soil exceed the calculated 
protection of groundwater Regional Screening Levels (RSL) using the EPA calculator.
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Volatile Organic Compound Analysis (VOC)

Each of the 34 soil samples collected was analyzed for volatile organic compounds (VOC). All soil 
samples were collected from above the water table.  Results of lab analysis show none of the soil 
samples analyzed had detectable levels of VOC; therefore, the results of VOC analysis were not 
tabulated.

Groundwater Quality Assessment
Groundwater samples were collected from each of the nine monitoring wells installed at the project site. 
The purpose of this sampling is to characterize the nature and extent of potential contamination at the site 
by determining the type, distribution, and concentration of chemical constituents present in the 
groundwater. The analytical data will also be used to evaluate potential treatment or disposal options for 
groundwater should dewatering be required during construction.

Ayres Associates collected one round of groundwater samples from the nine monitoring wells. Samples 
were collected from the wells on October 8, 2020, and submitted to CT Laboratories in Baraboo, 
Wisconsin for analysis of VOCs. Samples for PFAS analysis were submitted to Vista Analytical, a 
subcontractor of CT Labs. Each of the groundwater samples was analyzed for VOC and PFAS. VOCs
were analyzed using EPA SW-846 Method 8260C and PFAS were analyzed using Vista’s PFAS Isotope 
Dilution Method. A summary of analyte detections in groundwater samples is presented in Table 2 and 
Table 3. Groundwater analytical tables for individual sites are provided in Appendix B. The locations of
analyte detections and exceedances in groundwater are shown in Figure 4 and Figure 5.

Per-and Polyfluorinated Alkyl Substances (PFAS)

Each of the nine groundwater samples collected was submitted for PFAS analysis. Detectable 
concentrations PFAS compounds were found in each of the nine groundwater samples analyzed and one 
equipment blank. (Note: trace concentrations of POFSA was the only parameter found in the equipment 
blank). Perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS) concentrations exceeded 
the NR 140 Wisconsin Administrative Code enforcement standard of 0.02 μg/L, as well as the USEPA 
Health Advisory of 0.07 μg/L in samples collected from 6 wells and 9 wells, respectively. The parameters 
PFOS and PFOA are the only two PFAS constituents that have established groundwater regulatory 
standards in Wisconsin.

Volatile Organic Compound Analysis (VOCs)

Groundwater samples collected from each of the nine temporary monitoring wells were analyzed for 
volatile organic compounds (VOC).  Laboratory results indicate detectable concentrations of VOC 
constituents in samples collected from four of the nine monitoring wells. Most of the petroleum and 
chlorinated hydrocarbon (VOC) constituents detected were found in samples collected from wells 01-AA-
MW-2, 01-AA-MW-3, and 01-AA-MW-4 where olfactory observations during well development indicated 
the likely presence of hydrocarbons. Concentrations of 1,2-dichloroethane, benzene, and 
bromodichloromethane exceeded their respective NR 140 Wisconsin Administrative Code enforcement 
standards (ES) in a sample from well 01-AA-MW-3. Bromodichloromethane also exceeded the ES in a 
sample from well 01-AA-MW-4. The constituents 1,1,2-trichloroethane, 1,2,4-trimethylbenzene, 1,2-
dichloropropane, benzene, bromodichloromethane, and naphthalene exceeded their respective NR 140 
Wis. Adm. Code preventive action limits (PAL) in samples from one or more monitoring well.

Field Parameters

Real-time data on temperature, pH, specific conductance, dissolved oxygen, oxidation-reduction potential 
(ORP), and turbidity were collected from eight of the nine of the wells to complement the analytical data. 
These data were used to construct a “geochemical model” of conditions at the site to assist in the 
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interpretation and understanding of attenuation and or transformation processes that may be occurring, 
and the potential fate of the constituents of interest.  Temperature, pH, specific conductance, turbidity, 
dissolved oxygen, and redox potential were obtained using an In-Situ®, Inc. AquaTROLL 600 multi-
parameter water quality monitoring system. Simultaneous temperature, pH, specific conductance, 
turbidity, dissolved oxygen, and redox readings were taken continuously during pumping until readings 
stabilized.  

The field parameter data are relatively consistent in each of the eight wells.  The field data indicate near-
neutral pH conditions in groundwater from wells MW-6, MW-7, and MW-9 while slightly lower pH readings 
were noted in groundwater from the other five wells. Specific conductivity is an indirect measure of the 
amount of dissolved solids in groundwater and is used as an indicator of water impacts. Specific 
conductivity measurements measured at the site were similar between wells and the range of values 
measured does not indicate significant impacts in groundwater. Turbidity levels were exceptionally low in 
samples from each well which is advantageous for obtaining accurate water quality analytical results by 
minimizing false positives and matrix interference effects.

Dissolved oxygen (DO) and oxidation-reduction (ORP) values in groundwater samples were lower than 
expected given the shallow depth to water, although the presence of lower permeability silt and clay 
materials above the water table in some areas may limit infiltration that could otherwise bring oxygenated 
water into the aquifer. The low DO and ORP values, apart from well MW-9, indicate reducing conditions 
within the aquifer that could be advantageous for the dechlorination of chlorinated hydrocarbons but 
would inhibit oxidation and natural attenuation of petroleum hydrocarbons. Little is currently known about 
the potential for natural attenuation of PFAS in the environment.

Building Materials Assessment
Six buildings associates with this Truax Field Air National Guard project are slated for demolition or 
renovation. Building material samples were collected from five of the six buildings to assess the presence 
of asbestos-containing materials (ACM) and lead-bearing paint (LBP). The Munitions and Inspection 
Facility (XGFG182017) was not assessed for asbestos and lead paint at the direction of Lt. Col. Meghan 
Plendl. The results of this sampling and analysis were submitted in separate reports. 

Vapor Assessment 
Vapor intrusion is the migration of volatile constituents from contaminated subsurface soil or groundwater 
into indoor air spaces of overlying buildings or underground routes such as buried utility lines and 
trenches. Most vapor intrusion occurs when gases or contaminants in the underlying soil, or contaminants 
at the water table, enter the unsaturated zone above the water table and migrate to the atmosphere, or 
into the air space of overlying structures or utility trenches. Less frequently, vapors can enter buildings 
with groundwater seepage into sumps or flooded basements where contaminants partition directly from 
the groundwater into indoor air. 

No subsurface vapor sampling was proposed or performed during this assessment because existing data 
do not indicate the presence of hydrocarbons in soil or groundwater at concentrations of concern. 
However, a qualitative vapor assessment was performed to evaluate the potential for volatile constituents 
to migrate into buildings and utilities, or along utility trenches across or away from the site after 
hydrocarbons were detected in soil and groundwater at the site. Based on the results of this assessment, 
Ayres Associates concludes that residual hydrocarbon contamination in soil and groundwater is not of 
sufficient concentration to be a concern from vapor migration or intrusion in existing or future utilities and 
buildings. Also, the low organic content of the natural soils and fill material at the site will not likely 
promote the generation and migration of methane or other gases through the decomposition of organic 
matter. 



12

Materials (Soil/Debris/Groundwater) Management
Plan
This materials management plan applies to potential VOC or PFAS-impacted soil and groundwater, and 
other debris disturbed during construction of facilities associated with the F-35 Bed Down project at the 
Truax facility. The soil and debris material to be managed is considered non-hazardous solid waste. This 
plan summarizes information required under s. NR 718.12(2)(b) 1to 8, including responsible party 
information, the type and volume of impacted soil or groundwater to be managed, project location, 
consultant and contractor information, proposed schedule, results of analyses performed on the impacted 
soil and groundwater, a description of how the impacted soil and groundwater will be managed, and 
information to justify that relocation of impacted soils will meet requirements of s. NR 726.13{1)(b) 1 to 5.

Impacted Soil Management

PFAS-impacted soil is present throughout the project area with some areas containing greater 
contaminant concentrations than others. None of the soil sample results obtained from the recent
assessment exceed the NR 720 Wisconsin Administrative Code direct contact standard for PFOS and 
PFOA, the only two compounds that currently have established soil standards in Wisconsin. However, 
fate and transport calculations performed to determine a soil to groundwater regional screening level 
(RSL) using the EPA RSL calculator indicate the concentrations in soil do exceed this conservative soil to 
groundwater (leaching) value, indicating a potential for the contaminants to leach to groundwater. 
Because groundwater beneath the site is known to be impacted by PFAS and PFOA above NR 140 Wis. 
Admn. Code groundwater standards, the WDNR may not allow excavated soils to be reused on-site. If
WDNR does grant permission to relocate and reuse PFAS impacted soil on-site, they will require this 
material to be capped beneath the building, under other impervious surfaces (i.e., roads, parking areas, 
tarmac), or capped with up to 2-feet of clean imported soil and topsoil. Given the proposed construction 
finish grades and shallow depth to groundwater, there may not be sufficient space to reuse this soil on-
site. Therefore, we anticipate that nearly all the soil excavated during construction will be managed and 
disposed of in an off-site Subtitle D municipal landfill.

Site development will necessarily require some modifications to existing site grades (elevations). 
However, based on current grading plans for the project, no significant quantities of clean soil or structural 
fill will be imported to raise base grade elevations for building construction.

Soil (and fill) at the site may include excess material from site grading, utility trenching for removing old 
utilities and installation of new utilities, soil removed during installation of poured concrete foundation 
walls and floor slabs, and removal and installation of asphalt and concrete tarmacs, aprons, sidewalks, 
and driveways. The locations and estimated quantities of soil spoil requiring removal and off-site disposal,
and areas of clean imported soil for each of the sites, are described below and shown on site figures in
Appendix C. Cut volumes provided below are based on preliminary design drawings provided by FSB. 
Actual volumes are contingent on final grading elevations, depth and length of utility trenching, and length 
and depth of foundation structures installed and will be determined by a contractor hired to perform the 
soil excavation and off-site disposal tasks.

01: XGFG182017 F-35 Munitions Maintenance & Inspection Facility

The planned building is to be approximately 2,500 square feet in size. The exterior walls for the building 
will consist of two cast-in-place concrete walls, with earth fill placed between the walls. The walls are 
planned to be supported on shallow foundations. Volume estimates for the foundation are based on 220 
lineal feet, 5-foot deep by 4-feet wide. The design floor elevation is not established at this time but is
assumed to be around elevation 856 feet.
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An asphalt drive will be constructed on the southeast side of the building. The pavement section for the 
drive is planned as 4 inches of asphalt over 12 inches of aggregate base course. Based on preliminary 
design drawings provided by FSB, the estimated cut volume for this site is 1,435 cubic yards.

02: XGFG182009 F-35 Alter B400 Building

No subsurface work is planned for this facility.

03: XGFG182006 Alert GOV Parking Shelters

The project will consist of the removal and replacement of the existing asphalt pavement, demolition of 
three small structures, and construction of two (2) new garage structures. The foundations for the garage
structures are unknown at this time but will be either supported on shallow foundations or a mat 
foundation with frost walls. The garage structure located on the north side of the GOV Building will be
approximately 17 feet wide by 23 feet long, and the garage structure on the west side of the GOV
Building will be approximately 23 feet wide by 27 feet long. 

The pavement for the new drive and parking is planned to be asphalt cement concrete (ACC). It is our 
understanding that the pavement section will consist of 4 inches of ACC over 12 inches of
aggregate. Based on preliminary design drawings provided by FSB, the estimated cut volume for this site 
is 1,232 cubic yards.

04: XGFG192002 F-35 Repair B401 AGE Shop

The project will consist of renovating the existing west wing/work bay of the Aerospace Ground
Engineering Shop (Building 401).  The footprint and roof structure of the existing one story, 20-foot-high 
ceiling, slab on grade building will remain. It is assumed that the floor slab for the new wing will be around 
the same elevation as the existing floor slab.

The project will also include reconfiguring the exterior drives. The pavement for the new drives is planned 
to be asphalt cement concrete (ACC). It is our understanding that the pavement section is planned as 4 
inches of ACC over 12 inches of aggregate. Earthwork for the site will also include storm sewer 
replacement and a fire supply water line. Based on preliminary design drawings provided by FSB, the 
estimated cut volume for this site is 413 cubic yards.

05: XGFG182018 F-35: Repair B1207

The project will consist of electrical work, replacing concrete, replacing the loading dock, and adding a 
new sewer line. Based on preliminary design drawings provided by FSB, the estimated cut volume for this 
site is 87 cubic yards.

06: XGFG192005 F-35 B511 HAZMART

Minor earthwork will be performed at this site. The project includes sidewalk replacement, new pavers, 
and installation of a new fire suppression water line. Based on preliminary design drawings provided by 
FSB, the estimated cut volume for this site is 122 cubic yards.

07: XGFG192006 Perimeter Fence

A new perimeter fence will be installed around the east and south sides of the Truax facility. The work 
order provided by the client for the perimeter fence does not indicate the number of fence posts to be 
installed; however, we estimate 172 cubic yards of soil will be generated during fence construction
assuming 3100 lineal feet of fence with 8-foot fence post spacing.



14

The general project approach and sequencing for the project is outlined below:

Prepare design plans and specifications

Prepare bid package and let for bid

Select contractor and prepare contracts

Prepare and submit dewatering permit if required

Perform waste characterization, if necessary, and obtain permits

Perform underground locate/clearance calls

Abandon monitoring wells in development area, as necessary

Mobilize equipment and personnel

Perform demolition activities

Excavate target soil and manage excavation water

Transport and dispose of soil and debris at an off-site landfill

Collect water entering the building foundations and utility trench excavations and transfer to a 
poly tank for storage and analysis, pending treatment and final disposal

Backfill the excavation with clean fill and compact, as necessary for construction

Construction contractors will be responsible to implement and use best management practices to 
minimize tracking soil out of the project area in compliance with the site erosion control plan to be 
developed by the contractor as part of the design specifications.

Miscellaneous Construction Debris

Miscellaneous materials may be generated or found in conjunction with the overall construction project. 
Examples of such regulated materials would be demolition debris, wood, metal, underground tanks, utility 
lines, concrete foundations, and asphalt or concrete from the removal of parking areas, sidewalks, and 
runway aprons. These materials may be generated by individual sub-contractors or materials found within 
the excavated soil or fill material during construction. In general, the Contractor should load and transport 
miscellaneous materials for off-site disposal. These materials should be loaded and transported 
separately from the soil as some of these materials may require recycling.

Off-Site Transportation and Disposal (if required)

Off-site disposal of soil, concrete, bituminous material, or other contaminated materials is anticipated for 
this project. Any historic PFAS or VOC-impacted soil or fill excavated from the site that cannot be used 
on-site for construction will be transported and disposed of at Waste Management landfill located in Sun 
Prairie, Wisconsin, approximately 10 miles northeast of the site or other Subtitle D landfill selected by the 
contractor. Transportation and disposal of this material will likely require additional waste characterization.

Imported Fill Management

Imported construction materials such as sand and gravel for building and road construction will be 
temporality stockpiled on the development site’s existing asphalt parking. Additional material will be 
stockpiled for road and tarmac construction and utility trench backfill. The locations of the temporary 
stockpiles will be determined by the contractor selected for the project.

Contaminated soil, concrete, and debris are expected to be excavated and relocated in a continuous 
effort such that temporarily stockpiling this material will not be necessary. However, should it be 



15

necessary to place excavated fill material in stockpiles, temporary stockpiles will be maintained in general 
accordance with s. NR 718.05 (3). Conditions for temporary stockpiles include:

Placing the soil on an impervious base (e.g. concrete, asphalt, or plastic sheeting),

Covering the soil when it is not being moved with a cover material sufficient to prevent 
infiltration of precipitation and inhibit volatilization of contaminants (e.g., plastic sheeting),

Preventing surface water contact with the stockpiled soil using constructed berms, if necessary, 
to control surface water movement.

If stockpiles are maintained for longer than 15 days, requirements under s. NR 718.05(2) would also 
apply including stockpile inspections at least once every 30 days, immediately repairing or replacing any 
base, cover, anchoring, or berm materials, and notification to the WDNR if soil is stored for more than 90 
days before final disposition.

The proposed soil handling and placement procedures meet environmental closure requirements of s. NR 
726.13(b) and do not pose an unacceptable threat to public health, safety, welfare, or the environment. 
The site will be placed on the WDNR online Geographic Information System Registry (GIS Registry) for 
sites with residual soil and/or groundwater contamination and will have an approved cap maintenance 
plan which describes requirements for annual cap inspection and timely repair of any 
damaged/deteriorated areas.

The WNDR recently prepared a guidance document proposing a process to document soil, or other
material, imported to a VPLE site. According to the draft guidance document (RR-041) the following
factors will be considered when evaluating the imported fill:

Past history of the property-where the soil and other filled materials are generated

The volume of soil and other fill materials to be used

Zoning restrictions on the planned end use of the receiving property

Location on the receiving property where the material will be placed, including the locational
criteria in Section NR718.12(1), Wis. Adm. Code; and

Results of sampling and comparison with RCLs established in accordance with Chapter 
NR720, Wis. Adm. Code.

The borrow source has not been defined at this time. Only clean construction materials from a known, 
and properly vetted source, will be used and we do not anticipate analyzing the imported soil.

Locational Standards

Locational standards for the placement of relocated contaminated fill, if any, as outlined in ch. 
NR718.12(1)(c) consists of the following:

1. Within a floodplain.

2. Within 100 feet of any wetland or critical habitat area.

3. Within 300 feet of any navigable river, stream, lake, pond, or flowage.

4. Within 100 feet of any on-site water supply well or 300 feet of any off-site water supply well.

5. Within 3 feet of the high groundwater level.

6. At a depth greater than the depth of the original excavation from which the contaminated soil was 
removed.



16

7. Where the contaminated soil poses a threat to public health, safety, or welfare or the 
environment.

Areas of PFAS-impacted soil, and the area of potential soil relocation, maybe within three feet of high
groundwater levels. Accordingly, consistent with ch. NR718.12(1)(d), we are requesting an exemption to 
the location criteria (# 5). Concentrations of PFAS from some of the soil samples collected at the site 
exceed soil to groundwater pathway RCLS calculated with the EPA RSL calculator, and groundwater 
monitoring indicates PFAS concentrations in groundwater above NR 140 Wis. Adm. Code standards. 
However, properly managed, the trace concentrations in soil do not represent a significant risk to human
health or the environment.

In accordance with s. NR 718.12(1)(e)1, soil samples are required to be collected of relocated 
contaminated soil at a frequency of one sample per 100 cy of soil for the first 600 cy, followed by one 
sample for additional 300 cy quantities removed. Due to the extensive testing of the soil previously 
completed, the condition of this material has been well characterized and we request an exemption to the 
requirement for completing further chemical analysis.

Temporary Stockpiles

Imported construction materials such as sand and gravel for building, utility trenches, tarmac, runway 
aprons, and road construction will be temporality stockpiled on the development site’s existing asphalt or 
concrete parking lot. The locations of the temporary stockpiles will be determined by the contractor 
selected for the project.

Contaminated soil from within the project limits is expected to be excavated and relocated or disposed of 
in a continuous effort such that temporarily stockpiling this material will not be necessary. However, 
should it be necessary to place excavated soil material in stockpiles, temporary stockpiles will be 
maintained in general accordance with s. NR 718.05 (3). Conditions for temporary stockpiles include:

Placing the soil on an impervious base (e.g., concrete, asphalt, or plastic sheeting),

Covering the soil when it is not being moved with a cover material sufficient to prevent infiltration 
of precipitation and inhibit volatilization of contaminants (e.g., plastic sheeting),

Preventing surface water contact with the stockpiled soil using constructed berms, if necessary, 
to control surface water movement.

If stockpiles are maintained for longer than 15 days, requirements under s. NR 718.05(2) would also 
apply including stockpile inspections at least once every 30 days, immediately repairing or replacing any 
base, cover, anchoring, or berm materials, and notification to the WDNR if soil is stored for more than 90 
days before final disposition.

During project construction activities, an Ayres Associates environmental professional will be on-site to 
monitor the soil being excavated and moved. Certain excavated materials may require additional 
characterization to evaluate appropriate handling, reuse, or disposal. Excavated materials will be 
monitored for the presence of:

Potentially Hazardous Waste

Buried objects including white goods, tires, railroad ties, drums, etc.

Extensive areas of visible ash, coal, or cinder

Detectable organic vapors as identified by photoionization detector (PID) screening

Strong or unusual odors

Unusual soil discoloration not previously noted



17

If any of the above are identified during excavation operations, excavation in this area will be suspended 
until the materials encountered are evaluated for proper management methods. Ayres personnel will 
evaluate unusual situations on a case-by-case basis to determine the appropriate alternative response 
required. In each situation, Ayres Associates personnel will assist the client or contractor with proper 
disposal or relocation of the regulated material.

The proposed soil handling and placement procedures meet environmental closure requirements of s. NR 
726.13(b) and do not pose an unacceptable threat to public health, safety, welfare, or the environment. 
The site will be placed on the WDNR online Geographic Information System Registry (GIS Registry) for
sites with residual soil and/or groundwater contamination. An approved cap maintenance plan will be 
prepared if required by WDNR, which describes requirements for annual cap inspection and timely repair 
of any damaged/deteriorated areas.

Asbestos

Five of the six facilities associated with this project were assessed for asbestos and lead-bearing paint in 
October 2020 and the results are presented in reports submitted separately. A certified asbestos 
company should abate RACM and non-friable ACM that is likely to become friable before starting 
demolition or renovation activities that are likely to disturb them. Similarly, ACM should be abated before 
recycling any attached substrates, such as wood, metal, glass, concrete, or other masonry materials. The 
selected asbestos company should be licensed to perform abatement work in the state of Wisconsin by 
the Wisconsin Department of Health Services (DHS). Before beginning any demolition or activities 
involving the disturbance of ACM, submit a "Notification of Demolition and Renovation and Application for 
Permit Exemption" form and applicable fees to the WDNR (Attachment E).

The quantities of RACM and non-friable ACM listed in the reports are visual estimates. Ayres 
recommends verifying these amounts before project design, bidding, budgeting, or submitting a 
notification of demolition activities to WDNR.

Any suspect ACM found during demolition that is not described in our reports should either be sampled 
by a certified asbestos inspector and analyzed; or assumed to contain asbestos. Manage confirmed and
assumed ACM following all applicable federal, state, and local regulatory requirements. Several WDNR
publications are available to guide building owners and operators through the proper handling and
disposal procedures for ACM

Lead-Bearing Paint Materials

Lead-bearing paint was present on the masonry surfaces at some of the facilities tested. Masonry that is 
unpainted or coated with paint that is not lead-bearing (<0.5% by weight) may be used as fill, aggregate, 
or recycled under NR 500.08(2)(a). However, specific environmental performance, location, and 
operational requirements apply. Ayres recommends reviewing these requirements, which are listed in NR 
504.04(3)(c) and NR 504.04(4)] before using unpainted masonry or masonry coated in non-lead-bearing 
paint as fill.

Groundwater and Storm Water Management

Groundwater dewatering is anticipated during construction at one or more of the sites given the existing 
and finish grade elevation of the land surface and the apparent high groundwater levels beneath the 
Truax facility. Groundwater levels in monitoring wells installed at the sites in October 2020 ranged from 
5.16 feet to 8.38 feet below ground surface. Dewatering may be required during both foundation and 
utility excavation and construction. Design plans call for foundation walls to be placed at least 48-inches 
below finish grade and groundwater elevations should be at least two feet below the bottom of the 
excavation to stabilize soils. Excavation depths for water line installation may be as deep as 8-feet below 
ground surface or several feet below the water table. 
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Groundwater that is encountered during construction or utility excavations that reaches the land surface, 
or surface water encountered during storm events, must be properly managed. We anticipate that 
Madison Metropolitan Sewerage District (MMSD) will not allow the discharge of water impacted with 
PFAS to the sewerage system. The water will be collected and stored in on-site poly tanks or tankers and 
treated in an on-site treatment system using liquid activated carbon adsorption, ion exchange, or other 
methods deemed appropriate by the contractor prior to discharge to the sanitary sewer (with prior 
approval) or surface water. An alternative, depending on the volume of groundwater anticipated during 
dewatering, is to store the effluent from dewatering in frac tankers and transport the water to an off-site, 
out-of-state treatment facility capable of treating PFAS. Dewatering plans and permit requests from 
WDNR and the City of Madison for groundwater dewatering during utility and foundation construction will 
be required in advance of construction activities.

Continuing Obligations at Facility

Residual Soil Contamination

If contaminated soil managed under this soil management plan is excavated in the future, the
property owner at the time of excavation will be responsible for the following:

Determine if contamination is present

Determine whether the material would be considered solid or hazardous waste

Ensure that any storage, treatment, or disposal is in compliance with applicable statutes and rules

Contaminated soil may be managed in accordance with Wis. Admin. Code § NR 718, with prior DNR
approval. In addition, all current and future property owners, and occupants of the property, and right-of-
way holders need to be aware that excavation of the contaminated soil may pose a hazard and as a
result, special precautions may need to be taken during excavation activities to prevent a health threat to
humans. A historic fill exemption is required prior to construction of any structures overfill materials.

Depending on site-specific conditions, construction over contaminated soils or groundwater may also 
result in vapor migration of contaminants into enclosed structures or migration along underground utility
lines. The potential for vapor intrusion and means of mitigation should be evaluated when planning any 
future redevelopment, and measures should be taken to ensure the continued protection of public health, 
safety, welfare, and the environment at the site.
 
Maintenance of a cover:

A soil cover/engineered barrier consisting of buildings, asphalt and concrete surfaces, and clean soil
has been placed over the remaining contamination to eliminate direct contact with impacted soil and 
this cover must be maintained. Inspections will be required, and submittal of inspection reports may 
be required. Certain activities which would disturb the cover or barrier will be prohibited. If the cover 
is approved for industrial land use, notification of the DNR is required before changing to a non-
industrial use, to determine if the cover will be protective for that use. An approved cap maintenance 
plan will be prepared if required by WDNR, which describes requirements for annual cap inspection 
and timely repair of any damaged/deteriorated areas. If the DNR requires changes to the
maintenance plan, an updated maintenance plan must be provided at the completion of the soil
disposal action.
 
Use of Industrial Land Use Soil Standards:

Industrial soil standards have been applied for the site receiving the contaminated materials. The
DNR must be notified if the property land use will change from industrial use to non-industrial land
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use. Additional investigation and remediation may be required prior to the change in land use to
ensure the site conditions are protective for the planned land use.
 
Vapor: Future Actions to Address Vapor Intrusion:

While vapor intrusion does not currently exist, if a building is constructed on this property, or 
reconstructed, or if the use of a building is changed to a non-industrial use, vapor intrusion may be a
concern. The DNR must be notified before construction of a building or changing the use of an
existing building to non-industrial use. The use of vapor control technologies or an assessment of the
potential for vapor intrusion will be required at that time.

Project Schedule
A preliminary construction project schedule, including design through construction, was developed by 
FSB for the individual sites:

02: XGFG182009 F-35 Alter B400 Building: 03/2022 – 03/2023
 
01: XGFG182017 F-35 Munitions Maintenance & Inspection Facility: 12/2021 – 09/2022

04: XGFG192002 F-35 Repair B401 AGE Shop: 12/2021 – 06/2022

06: XGFG192005 F-35 B511 HAZMART: 10/2021 – 07/2022

03: XGFG182006 Alert GOV Parking Shelters: 12/2021 – 09/2022

05: XGFG182018 F-35: Repair B1207: 08/2021 – 02/2022

Actual start and completion dates and milestones are contingent on regulatory review schedules, bidding, 
construction plan, and contract negotiations, permitting, adverse weather conditions, and the actual scope 
of work performed. Significant changes in review times or the scope of work outlined in this schedule or 
adverse weather conditions will necessarily affect the project schedule. A more detailed schedule specific 
to construction will be prepared and submitted when construction plans are finalized, project bidding is 
complete, and contractors have been selected.

Identification of Applicable or Relevant and 
Appropriate Requirements (ARARs)
Section 121(d) of CERCLA requires that remedial actions were undertaken pursuant to CERCLA comply 
with Federal and State applicable or relevant and appropriate standards or requirements (ARARs) where 
compliance is technically practicable. Non-CERCLA response actions do not necessarily require 
compliance with requirements beyond those contained in Wisconsin Administrative Codes and Statutes. 
While not legally binding, consideration will be given to statutes, regulations, ordinances, and guidance 
relating to this project including:

Air, groundwater, surface water quality, and residual soil concentration standards

Waste handling, storage, transfer, and disposal requirements

Operating parameters

Health and safety requirements

Monitoring requirements
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The identification of ARARs depends on the type of media, contaminants of concern, site-specific 
characteristics, and the technologies employed during remediation. ARARs are those cleanup standards 
or controls that are promulgated under state or federal law that specifically address a hazardous 
substance, pollutant or contaminant, action, location, or another situation at a site. A requirement may be 
“relevant” but may not be “appropriate” to apply for various reasons and, therefore, not well suited for the 
site. ARARs can be chemical-, action- or location-specific requirements.

The principal ARARs that apply to the development site include:

Clean Air Act

Clean Water Act

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)

Resource Conservation and Recovery Act (RCRA)

Department of Transportation Rules for Hazardous Materials Transport

Occupational Safety and Health Administration (OSHA)

State of Wisconsin Statutes Chapter 30

State of Wisconsin Environmental Protection – Wisconsin Administrative Code Chapter NR 100 
rule series

State of Wisconsin Pollutant Discharge Regulations (WPDES) – Wisconsin Administrative Code 
Chapter NR 200 rule series

State of Wisconsin Water Quality Regulations – Wisconsin Administrative Code Chapter NR 300 
rule series

State of Wisconsin Air Pollution Control Regulations – Wisconsin Administrative Code Chapter 
NR 400 rule series

State of Wisconsin Solid Waste Management Regulations – Wisconsin Administrative Code 
Chapter NR 500 rule series and Wisconsin Statute 289.43

State of Wisconsin Hazardous Waste Management Rules – Wisconsin Administrative Code 
Chapter NR 600 rule series

State of Wisconsin Investigation and Remediation of Environmental Contamination –

Wisconsin Administrative Code Chapter NR 700 rule series

Permitting
Local permits, such as construction and right-of-way permits, dewatering permits, or waste disposal 
permits may be required by the State, City, or County and will be the responsibility of the contractor. 

A generator’s waste profile form obtained from the waste disposal facility must be completed prior to 
transportation and disposal of any material. The information is used by the disposal facility to determine if 
the waste can be treated, stored, or disposed of in a legal, safe, and environmentally sound manner. The 
client will receive notification of waste acceptance based on the information submitted.

The contractor will work with the Madison Metropolitan Sewerage District (MMSD) and the City of 
Madison Engineering Department to request permission or a permit to discharge contaminated or treated 
water to the sanitary system. 
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Cleanup Goals and Performance Objectives
Cleanup goals generally consist of either site-specific risk-based levels or regulated concentrations, such 
as federal maximum contaminant levels (MCLs) or state groundwater standards established for 
contaminants in groundwater. The risk-based remediation goals usually are calculated based on industrial 
and/or residential exposure scenarios and derived using standard contaminant partitioning and transport 
equations.

The Wisconsin Air National Guard’s (owners) objective is to manage environmental media during 
construction in accordance with NR 726 Wisconsin Administrative Code for efforts expended during this 
redevelopment project. To obtain closure, it will be necessary to follow state regulatory requirements 
detailed in Wisconsin Administrative Codes. Contaminated soil should be restored in compliance with the 
requirements of ch. NR 720 and contaminated groundwater should be restored in compliance with the 
requirements of ch, NR 140. Sub-slab and indoor vapor concentrations will comply with Wisconsin and 
EPA Vapor Risk Screening Levels (VRSL) and indoor air Vapor Action Levels (VAL). Should additional 
environmental assessment be required, soil and groundwater samples collected and analyzed for risk 
analysis, evaluation of remedial alternatives, and compliance with state regulatory requirements will be 
analyzed in a fixed analytical laboratory using USEPA PFAS Isotope Dilution Method 537 and Method 
8260 for VOC.  Vapor samples will be analyzed using EPA Compendium Method TO-15.

The performance objectives established for soil management implemented at the site include:

1. Protect human health by eliminating exposure pathways for residual PFAS remaining in soils. 
Encapsulation residual PFAS and VOC will be achieved by constructing engineered barriers on the 
site. 

2. Protect groundwater by encapsulation PFAS and VOC remaining in soils. Encapsulation of PFAS and 
VOC will limit the potential for mobilization of these constituents to groundwater.

Project Meetings
Meetings will be held to achieve a high degree of communication among members of the project team. 
These meetings will help to minimize errors and promote quality performance and site-safety during the 
system installation, mixing and injection, and monitoring phases of the project. Key project personnel 
attending these meetings, as appropriate, will include the Subcontractor’s Field Operations and Site 
Health and Safety Managers, Ayres Associates project and field operations personnel, and 
representatives from WIANG, FSB, and their contractors.

Pre-construction Meeting

A pre-construction meeting will be held with the key project personnel to ensure that the entire team has a 
clear understanding of the project objectives, system design specifications, health, and safety issues, 
QAQC requirements, and work procedures. Site-specific requirements and work procedures will be 
reviewed with all parties. This meeting also will allow the key team members to meet and develop 
solutions to any potential problems known to the team prior to the initiation of installation activities. 

Bi-Weekly Progress Meetings

A weekly progress meeting will be held with the key project members and other appropriate parties to 
discuss progress and planned activities. At a minimum, the key project personnel attending these 
meetings will include the subcontractor’s field supervisor, construction personnel, and Ayres Associates 
project manager and technicians, if present.
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Daily Meetings

The field team will meet daily, before work activities begin, to discuss, plan, and coordinate the work, 
health, and safety, and QAQC activities to be performed that day. These meetings will be documented in 
the project field notebook. 

Problem Resolution Meetings

Special meetings will be held when and if a problem or work deficiency occurs or may occur that could 
impact safety, quality, cost, or the project schedule. All parties involved will attend to discuss the problem 
or deficiency, to review possible solutions, and implement a plan of action to resolve the problem or 
deficiency. The project manager or project engineer will document the meeting and provide notes to all 
meeting participants.

Quality Control Activities
Adherence to the design specifications and health and safety requirements and procedures will be 
required during the installation and operation of the remediation systems. The measures required to verify 
the quality of work performed and compliance with the specified project requirements include the 
inspection of materials, equipment, and workmanship before and during the performance of each task 
comprising the system installation and operation; and the resolution of all reported deficiencies and 
nonconformance issues.

Preparatory activities will include the following:

Verifying that required submittals have been accepted by the WDNR project manager

Ensuring that the field team has reviewed and discussed the work procedures that will be 
followed

Reviewing procurement specifications, selecting suppliers, and tracking procurements

Ensuring that materials and equipment are properly received, inspected, tested, inventoried, and 
stored

Progress monitoring activities will include the following:

Checking work quality to ensure that contract requirements and design specifications are being 
met

Verifying site activities are performed in a safe manner

Checking that QA provisions are in place and that QC activities are being completed in 
compliance with QA requirements and procedures

Checking that daily QC inspections are sufficiently rigorous to ensure continuing compliance with 
the QA program

Checking that nonconformance issues are being recorded, tracked, and resolved

Checking that QC reporting is accurate, timely, complete, and in compliance with QA 
requirements and procedures

Follow-up and completion activities will include:

Resolution of nonconformance reports

Resolution of outstanding discrepancies
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Documentation

Construction Oversight/Documentation

Ayres Associates will make periodic visits to the site at intervals appropriate to the various stages of 
construction as Engineer or Technical Environmental Professional (referred to hereafter as simply 
Engineer) deems necessary to observe as an experienced and qualified design professional the progress 
that has been made, and the quality of the various aspects of Contractor’s executed Work as they relate 
to the NR 718 Soils Management Plan and other environmental documents submitted to the Wisconsin 
Department of Natural Resources (WDNR). Based on information obtained during such visits and 
observations, the engineer, for the benefit of the client, will determine, in general, if the Work is 
proceeding in accordance with the environmental document. The engineer will not be required to make 
exhaustive or continuous inspections on the site to check the quality or quantity of the Work. Engineer’s 
efforts will be directed toward providing for the client a greater degree of confidence that the completed 
Work will conform generally to the environmental documents. On the basis of such visits and 
observations, the engineer will keep the client informed of the progress of the Work and will endeavor to 
guard the client against defective Work.

Field Logbook/Tablet

Ayres Associates oversight personnel will maintain a field logbook or suitable electronic alternative such 
as a tablet. Entries into the logbook or tablet will be dated and initialed. In addition to other project 
requirements, the log will contain a diary of daily events and progress and a record of site meetings and 
visitors. The logbook also will contain any observations of unusual or previously unnoticed site conditions. 
QAQC activities that will be recorded in the logbook include inspections of materials, supplies, and 
equipment; inspections of work quality, notations of possible improvements to QAQC, health, and safety, 
or work quality procedures; and field data and information for which a recording form has not previously 
been prepared.

Data Forms

Field sample forms, bound project logbooks, or an electronic tablet will be utilized to document the “who, 
what, when, where, why, and how” of site sampling activities. The field sample forms will be completed in 
the field at the time of sampling. Each form will be submitted to the field manager at the end of each day. 
After the field manager has reviewed each record for completeness and legibility, it will be transmitted to 
the project manager.

Nonconformance Log

Ayres Associate’s field operations manager will be responsible for preparing and updating a 
nonconformance log for those activities assigned to their organization. The log will remain on-site and will 
identify all nonconformance situations, the nature of the nonconformance, corrective actions necessary to 
resolve the nonconformance, and the status of the nonconformance. 

Progress Reports

Ayres Associates field technician will be responsible for preparing daily progress reports for the project 
manager and the client. These reports will contain a summary of work completed during the day, 
verification that work performed meets contract and design requirements, reporting and updating 
significant nonconformance situations, projected work activities for the following week, and a comparison 
of the work completed with respect to the project schedule. These reports also will highlight any potential 
problems that could compromise safety, work quality, or project schedule. 
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NR 724 Construction Documentation Report

An NR 724 construction documentation report will be submitted by responsible party within 90 days after 
the date that construction is completed of the new building. The report will document that the completed 
final remedial action meets or exceeds the design criteria and the plans and specifications developed in 
accordance with the requirements of NR 724.15. The report will include the following information:

The regulatory status of the facility.

Maps, plan sheets, drawings, and cross-sections.

A synopsis of the remedial or interim action and a certification that the design and construction 
were carried out in accordance with the plans and specifications.

An explanation of any minor changes to the plans and why these were necessary for the project.

Results of site monitoring conducted during construction.

A brief description of the public health and environmental laws applicable to the contamination 
and the interim or remedial action selected, including the physical location where the 
environmental laws shall be complied with for all media of concern.

A revised operations and maintenance plan in accordance with s. NR 724.13 (4), unless the 
cover letter indicates that there are no revisions to the operations and maintenance plan.

 

Notification and Correction Process
Any problems associated with materials, supplies, equipment, and service suppliers will be documented 
and corrective actions will be taken immediately. In those instances, where a potential for impact to safety 
or project success exists, the field technician or project engineer will immediately notify the project 
manager of nonconformance situations.

All nonconforming shipments, materials, supplies, equipment, or subcontractor services will be 
documented and reported to Ayres Associates project manager. Documentation will include the date of 
the inspection, the items inspected, the nature of the nonconformance, any immediate corrective actions 
taken, and the name of the person performing the inspection. Ayres Associates field technician or project 
engineer will immediately contact Ayres Associates’ project manager of any nonconformance situations 
that could possibly impact safety, quality, or the success of the project. 

Ayres Associates field technicians or project engineer will maintain a log of all nonconformance reports 
and will document corrective actions through final resolution. Resolved nonconformance reports will be so 
indicated on the log with a description of the corrective actions and final resolution. Nonconformance 
resolution will be documented and communicated to all parties.

Ayres Associates field technicians will provide the project manager with a weekly update of this 
nonconformance log. Nonconforming materials, supplies, and equipment will be immediately tagged as 
being “out of conformance” and repaired, calibrated, or removed from the site as soon as reasonably 
possible. The client will be notified immediately if the nature of the nonconformance involves a health and 
safety violation or threatens safety or project success.
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Figure 1 – Location Map
Materials Management Plan
F35 Bed Down Project
Truax Field, Madison, Wisconsin
May 2021           51-0467.10 

Source: Amec Foster Wheeler, March 2019 



R
EV

IS
IO

N
D

AT
E

R
EV

IS
IO

N
D

AT
E

D
AT

E

PR
O

J 
N

O

D
ES

 B
Y

D
R

 B
Y

C
H

K 
BY

SH
EE

T 
N

O
.

N
O

N
O

5/10/2021
I:\51\CAD\Env. sites\Truax airfield\F-35 Bed Down Project\Drawings\Truax Drawings Material Management.dwg, Layout: Boring and Mon Wells

AA-Standard.stb

Ea
u 

C
la

ire
, W

I 5
47

01
71

5.
83

4.
31

61

F-
35

 B
ed

 D
ow

n 
Pr

oj
ec

t
W

is
co

ns
in

 A
ir 

N
at

io
na

l G
ua

rd
 - 

Tr
ua

x 
Fi

el
d

M
ad

is
on

, W
is

co
ns

in
M

AY
 2

02
1

T.
 S

H
U

PE
R

T

J.
 S

TE
IN

ER

N
O

R
T

H

01
: X

G
FG

18
20

17
 F

-3
5

M
un

iti
on

s 
M

ai
nt

en
an

ce
& 

In
sp

ec
tio

n 
Fa

ci
lit

y

02
: X

G
FG

18
20

09
F-

35
 A

lte
r B

40
0

Bu
ild

in
g

04
: X

G
FG

19
20

02
 F

-3
5

R
ep

ai
r B

40
1 

AG
E 

Sh
op

2
J.

 S
TE

IN
ER

LE
G

EN
D

SO
IL

 P
R

O
BE

 L
O

C
AT

IO
N

06
: X

G
FG

19
20

05
F-

35
 B

51
1 

H
AZ

M
AR

T

05
: X

G
FG

18
20

18
F-

35
: R

ep
ai

r B
12

07

07
: X

G
FG

19
20

06
Pe

rim
et

er
 F

en
ce

03
: X

G
FG

18
20

06
Al

er
t G

O
V 

Pa
rk

in
g

Sh
el

te
rs

01
-A

A-
M

W
-1

01
-A

A-
M

W
-2

01
-A

A-
M

W
-3

01
-A

A-
M

W
-4

02
-A

A-
M

W
-5

03
-A

A-
M

W
-6

03
-A

A-
M

W
-7

03
-A

A-
M

W
-8

04
-A

A-
M

W
-9

07
-A

A-
G

P-
107

-A
A-

G
P-

2
07

-A
A-

G
P-

3

07
-A

A-
G

P-
4

07
-A

A-
G

P-
5

07
-A

A-
G

P-
6

07
-A

A-
G

P-
7

07
-A

A-
G

P-
8

07
-A

A-
G

P-
9

07
-A

A-
G

P-
10

07
-A

A-
G

P-
11

07
-A

A-
G

P-
12

07
-A

A-
G

P-
13

07
-A

A-
G

P-
14

07
-A

A-
G

P-
15

07
-A

A-
G

P-
16

M
O

N
IT

O
R

IN
G

 W
EL

L 
LO

C
AT

IO
N

07
-A

A-
G

P-
13

03
-A

A-
M

W
-7

0
15

0
30

0

BO
R

IN
G

 A
N

D
 M

O
N

IT
O

R
IN

G
 W

EL
L 

LO
C

AT
IO

N
S



N
O

R
T

H

01
: X

G
FG

18
20

17
 F

-3
5

M
un

iti
on

s 
M

ai
nt

en
an

ce
& 

In
sp

ec
tio

n 
Fa

ci
lit

y

02
: X

G
FG

18
20

09
F-

35
 A

lte
r B

40
0

Bu
ild

in
g

03
: X

G
FG

18
20

06
Al

er
t G

O
V 

Pa
rk

in
g

Sh
el

te
rs

04
: X

G
FG

19
20

02
 F

-3
5

R
ep

ai
r B

40
1 

AG
E 

Sh
op

07
: X

G
FG

19
20

06
Pe

rim
et

er
 F

en
ce

3
R

EV
IS

IO
N

D
AT

E
R

EV
IS

IO
N

D
AT

E
D

AT
E

PR
O

J 
N

O

D
ES

 B
Y

D
R

 B
Y

C
H

K 
BY

SH
EE

T 
N

O
.

N
O

N
O

5/10/2021
I:\51\CAD\Env. sites\Truax airfield\F-35 Bed Down Project\Drawings\Truax Drawings Material Management.dwg, Layout: Soil Impacts PFAS

AA-Standard.stb

Ea
u 

C
la

ire
, W

I 5
47

01
71

5.
83

4.
31

61

F-
35

 B
ed

 D
ow

n 
Pr

oj
ec

t
W

is
co

ns
in

 A
ir 

N
at

io
na

l G
ua

rd
 - 

Tr
ua

x 
Fi

el
d

M
ad

is
on

, W
is

co
ns

in
M

AY
 2

02
1

T.
 S

H
U

PE
R

T

J.
 S

TE
IN

ER

J.
 S

TE
IN

ER

06
: X

G
FG

19
20

05
F-

35
 B

51
1 

H
AZ

M
AR

T

05
: X

G
FG

18
20

18
F-

35
: R

ep
ai

r B
12

07

07
-A

A-
G

P-
1

07
-A

A-
G

P-
12

07
-A

A-
G

P-
13

M
O

N
IT

O
R

IN
G

 W
EL

L 
LO

C
AT

IO
N

07
-A

A-
G

P-
13

03
-A

A-
M

W
-7

0
15

0
30

0

SO
IL

 IM
PA

C
TS

 - 
PF

AS

SO
IL

 P
R

O
BE

 L
O

C
AT

IO
N

LE
G

EN
D



N
O

R
T

H

01
: X

G
FG

18
20

17
 F

-3
5

M
un

iti
on

s 
M

ai
nt

en
an

ce
& 

In
sp

ec
tio

n 
Fa

ci
lit

y

02
: X

G
FG

18
20

09
F-

35
 A

lte
r B

40
0

Bu
ild

in
g

03
: X

G
FG

18
20

06
Al

er
t G

O
V 

Pa
rk

in
g

Sh
el

te
rs

04
: X

G
FG

19
20

02
 F

-3
5

R
ep

ai
r B

40
1 

AG
E 

Sh
op

07
: X

G
FG

19
20

06
Pe

rim
et

er
 F

en
ce

4
R

EV
IS

IO
N

D
AT

E
R

EV
IS

IO
N

D
AT

E
D

AT
E

PR
O

J 
N

O

D
ES

 B
Y

D
R

 B
Y

C
H

K 
BY

SH
EE

T 
N

O
.

N
O

N
O

5/10/2021
I:\51\CAD\Env. sites\Truax airfield\F-35 Bed Down Project\Drawings\Truax Drawings Material Management.dwg, Layout: GW Impacts PFAS

AA-Standard.stb

Ea
u 

C
la

ire
, W

I 5
47

01
71

5.
83

4.
31

61

F-
35

 B
ed

 D
ow

n 
Pr

oj
ec

t
W

is
co

ns
in

 A
ir 

N
at

io
na

l G
ua

rd
 - 

Tr
ua

x 
Fi

el
d

M
ad

is
on

, W
is

co
ns

in
D

EC
EM

BE
R

 2
02

0

T.
 S

H
U

PE
R

T

J.
 S

TE
IN

ER

J.
 S

TE
IN

ER

06
: X

G
FG

19
20

05
F-

35
 B

51
1 

H
AZ

M
AR

T

05
: X

G
FG

18
20

18
F-

35
: R

ep
ai

r B
12

07

07
-A

A-
G

P-
107

-A
A-

G
P-

2
07

-A
A-

G
P-

3

07
-A

A-
G

P-
4

07
-A

A-
G

P-
5

07
-A

A-
G

P-
6

07
-A

A-
G

P-
7

07
-A

A-
G

P-
8

07
-A

A-
G

P-
9

07
-A

A-
G

P-
10

07
-A

A-
G

P-
11

07
-A

A-
G

P-
12

07
-A

A-
G

P-
13

07
-A

A-
G

P-
14

07
-A

A-
G

P-
15

07
-A

A-
G

P-
16

M
O

N
IT

O
R

IN
G

 W
EL

L 
LO

C
AT

IO
N

07
-A

A-
G

P-
13

03
-A

A-
M

W
-7

0
15

0
30

0

G
R

O
U

N
D

W
AT

ER
 IM

PA
C

TS
 - 

PF
AS

LE
G

EN
D

SO
IL

 P
R

O
BE

 L
O

C
AT

IO
N



N
O

R
T

H

01
: X

G
FG

18
20

17
 F

-3
5

M
un

iti
on

s 
M

ai
nt

en
an

ce
& 

In
sp

ec
tio

n 
Fa

ci
lit

y

02
: X

G
FG

18
20

09
F-

35
 A

lte
r B

40
0

Bu
ild

in
g

03
: X

G
FG

18
20

06
Al

er
t G

O
V 

Pa
rk

in
g

Sh
el

te
rs

04
: X

G
FG

19
20

02
 F

-3
5

R
ep

ai
r B

40
1 

AG
E 

Sh
op

07
: X

G
FG

19
20

06
Pe

rim
et

er
 F

en
ce

5
R

EV
IS

IO
N

D
AT

E
R

EV
IS

IO
N

D
AT

E
D

AT
E

PR
O

J 
N

O

D
ES

 B
Y

D
R

 B
Y

C
H

K 
BY

SH
EE

T 
N

O
.

N
O

N
O

5/10/2021
I:\51\CAD\Env. sites\Truax airfield\F-35 Bed Down Project\Drawings\Truax Drawings Material Management.dwg, Layout: GW Impact VOC

AA-Standard.stb

Ea
u 

C
la

ire
, W

I 5
47

01
71

5.
83

4.
31

61

F-
35

 B
ed

 D
ow

n 
Pr

oj
ec

t
W

is
co

ns
in

 A
ir 

N
at

io
na

l G
ua

rd
 - 

Tr
ua

x 
Fi

el
d

M
ad

is
on

, W
is

co
ns

in
M

AY
 2

02
1

T.
 S

H
U

PE
R

T

J.
 S

TE
IN

ER

J.
 S

TE
IN

ER

06
: X

G
FG

19
20

05
F-

35
 B

51
1 

H
AZ

M
AR

T

05
: X

G
FG

18
20

18
F-

35
: R

ep
ai

r B
12

07

01
-A

A-
M

W
-1

07
-A

A-
G

P-
2

07
-A

A-
G

P-
3

07
-A

A-
G

P-
4

07
-A

A-
G

P-
5

07
-A

A-
G

P-
6

07
-A

A-
G

P-
7

07
-A

A-
G

P-
8

07
-A

A-
G

P-
9

07
-A

A-
G

P-
10

07
-A

A-
G

P-
11

07
-A

A-
G

P-
12

07
-A

A-
G

P-
13

07
-A

A-
G

P-
14

07
-A

A-
G

P-
15

07
-A

A-
G

P-
16

M
O

N
IT

O
R

IN
G

 W
EL

L 
LO

C
AT

IO
N

07
-A

A-
G

P-
13

03
-A

A-
M

W
-7

0
15

0
30

0

G
R

O
U

N
D

W
AT

ER
 IM

PA
C

TS
 - 

VO
C

LE
G

EN
D

SO
IL

 P
R

O
BE

 L
O

C
AT

IO
N

03
-A

A-
M

W
-7

03
-A

A-
M

W
-8

04
-A

A-
M

W
-9

02
-A

A-
M

W
-5



84
0

Elevation (ft. msl)

84
5

85
0

85
5

86
0

01-MW-1 CLSCSM

G
R

O
U

N
D

 S
U

R
FA

C
E

Sa
nd

 &
 G

ra
ve

l

Sa
nd

 &
 G

ra
ve

l

C
la

y/
Si

lt/
Si

lty
 S

an
d

A
A'

SE
C

TI
O

N
 A

 - 
A'

LE
G

EN
D

W
AT

ER
 L

EV
EL

 M
EA

SU
R

ED
 IN

 W
AT

ER
TA

BL
E 

O
BS

ER
VA

TI
O

N
 W

EL
L

M
O

N
IT

O
R

IN
G

 W
EL

L 
SC

R
EE

N
 IN

TE
R

VA
L

C
L

IN
O

R
G

AN
IC

 C
LA

YS
 O

F 
LO

W
 P

LA
ST

IC
IT

Y

M
L

IN
O

R
G

AN
IC

 S
IL

TS
 A

N
D

 V
ER

Y 
FI

N
E 

SA
N

D
S

O
R

 C
LA

YE
Y 

SI
LT

S 
W

IT
H

 S
LI

G
H

T 
PL

AS
TI

C
IT

Y

SC
C

LA
YE

Y 
SA

N
D

S,
 S

AN
D

-C
LA

Y 
M

IX
TU

R
ES

SM
SI

LT
Y 

SA
N

D
S,

 S
AN

D
-S

IL
T 

M
IX

TU
R

ES

SP
PO

O
R

LY
-G

R
AD

ED
 S

AN
D

S,
 G

R
AV

EL
LY

 S
AN

D
S,

LI
TT

LE
 O

R
 N

O
 F

IN
ES

SW
W

EL
L-

G
R

AD
ED

 S
AN

D
S,

 G
R

AV
EL

LY
 S

AN
D

S,
 L

IT
TL

E
O

R
 N

O
 F

IN
ES

01-MW-3 SM SP

03-MW-6 MLSW CL CL SP

03-MW-7 SM SP

03-MW-8 CL SPSM

04-MW-9 SM CLML SW

SP

6
R

EV
IS

IO
N

D
AT

E
R

EV
IS

IO
N

D
AT

E
D

AT
E

PR
O

J 
N

O

D
ES

 B
Y

D
R

 B
Y

C
H

K 
BY

SH
EE

T 
N

O
.

N
O

N
O

5/10/2021
I:\51\CAD\Env. sites\Truax airfield\F-35 Bed Down Project\Drawings\Truax Drawings Material Management.dwg, Layout: Geo cross section

AA-Standard.stb

Ea
u 

C
la

ire
, W

I 5
47

01
71

5.
83

4.
31

61

F-
35

 B
ed

 D
ow

n 
Pr

oj
ec

t
W

is
co

ns
in

 A
ir 

N
at

io
na

l G
ua

rd
 - 

Tr
ua

x 
Fi

el
d

M
ad

is
on

, W
is

co
ns

in
M

AY
 2

02
1

T.
 S

H
U

PE
R

T

J.
 S

TE
IN

ER

G
eo

lo
gi

c 
C

ro
ss

 S
ec

tio
n 

A 
- A

'
J.

 S
TE

IN
ER

51
-0

46
7.

10

0
10

0
20

0

FI
N

E-
G

R
AI

N
ED

 C
LA

YE
Y 

SA
N

D
, S

IL
TY

SA
N

D
, S

IL
T,

 A
N

D
 C

LA
Y 

D
EP

O
SI

TS
 O

F
LO

W
 P

ER
M

EA
BI

LI
TY

FI
N

E 
TO

 V
ER

Y 
C

O
AR

SE
-G

R
AI

N
ED

,
PO

O
R

LY
-G

R
AD

ED
 S

AN
D

 A
N

D
 G

R
AV

EL
D

EP
O

SI
TS

 O
F 

M
ED

IU
M

 T
O

 H
IG

H
PE

R
M

EA
BI

LI
TY

H
YD

R
O

ST
R

AT
IG

R
AP

H
IC

 U
N

IT
S

NORTH

A

A'

SE
C

TI
O

N
 L

O
C

AT
IO

N
N

TS



N
O

R
T

H

01
: X

G
FG

18
20

17
 F

-3
5

M
un

iti
on

s 
M

ai
nt

en
an

ce
& 

In
sp

ec
tio

n 
Fa

ci
lit

y

04
: X

G
FG

19
20

02
 F

-3
5

R
ep

ai
r B

40
1 

AG
E 

Sh
op

07
: X

G
FG

19
20

06
Pe

rim
et

er
 F

en
ce

7
R

EV
IS

IO
N

D
AT

E
R

EV
IS

IO
N

D
AT

E
D

AT
E

PR
O

J 
N

O

D
ES

 B
Y

D
R

 B
Y

C
H

K 
BY

SH
EE

T 
N

O
.

N
O

N
O

5/10/2021
I:\51\CAD\Env. sites\Truax airfield\F-35 Bed Down Project\Drawings\Truax Drawings Material Management.dwg, Layout: Water table map

AA-Standard.stb

Ea
u 

C
la

ire
, W

I 5
47

01
71

5.
83

4.
31

61

F-
35

 B
ed

 D
ow

n 
Pr

oj
ec

t
W

is
co

ns
in

 A
ir 

N
at

io
na

l G
ua

rd
 - 

Tr
ua

x 
Fi

el
d

M
ad

is
on

, W
is

co
ns

in
M

AY
 2

02
1

T.
 S

H
U

PE
R

T

J.
 S

TE
IN

ER

W
AT

ER
 T

AB
LE

 C
O

N
TO

U
R

 M
AP

J.
 S

TE
IN

ER

06
: X

G
FG

19
20

05
F-

35
 B

51
1 

H
AZ

M
AR

T

05
: X

G
FG

18
20

18
F-

35
: R

ep
ai

r B
12

07

01
-A

A-
M

W
-1

01
-A

A-
M

W
-3

01
-A

A-
M

W
-4

03
-A

A-
M

W
-7

03
-A

A-
M

W
-8

04
-A

A-
M

W
-9

07
-A

A-
G

P-
107

-A
A-

G
P-

2
07

-A
A-

G
P-

3

07
-A

A-
G

P-
4

07
-A

A-
G

P-
5

07
-A

A-
G

P-
6

07
-A

A-
G

P-
7

07
-A

A-
G

P-
8

07
-A

A-
G

P-
9

07
-A

A-
G

P-
10

07
-A

A-
G

P-
11

07
-A

A-
G

P-
12

07
-A

A-
G

P-
13

07
-A

A-
G

P-
14

07
-A

A-
G

P-
15

07
-A

A-
G

P-
16

0
15

0
30

0

(8
51

.2
9)

(8
51

.0
8)

(8
51

.1
3)

(8
51

.6
1)

(8
51

.6
6)

(8
51

.8
7)

85
1.

2

85
1.4

85
1.685

1.8

02
-A

A-
M

W
-5

(8
51

.9
0)

03
-A

A-
M

W
-6

03
: X

G
FG

18
20

06
Al

er
t G

O
V 

Pa
rk

in
g

Sh
el

te
rs

(8
51

.8
3)

02
: X

G
FG

18
20

09
F-

35
 A

lte
r B

40
0

Bu
ild

in
g

01
-A

A-
M

W
-2

07
-A

A-
G

P-
13

03
-A

A-
M

W
-7

LE
G

EN
D

SO
IL

 P
R

O
BE

 L
O

C
AT

IO
N

M
O

N
IT

O
R

IN
G

 W
EL

L 
LO

C
AT

IO
N

W
AT

ER
 T

AB
LE

 E
LE

VA
TI

O
N

W
AT

ER
 T

AB
LE

 C
O

N
TO

U
R

ES
TI

M
AT

ED
 G

R
O

U
N

D
W

AT
ER

FL
O

W
 D

IR
EC

TI
O

N

(7
60

.0
5)

76
0.

00

51
-0

46
7.

10



Tables





B
or

in
g 

N
um

be
r/D

ep
th

01
-A

A-
M

W
-1

 1
'-1

.5
'

01
-A

A-
M

W
-1

 2
'-2

.5
'

01
-A

A-
M

W
-2

 1
'-1

.5
'

01
-A

A-
M

W
-2

 1
'-1

.5
' D

01
-A

A-
M

W
-2

 2
'-2

.5
'

01
-A

A-
M

W
-3

 1
'-2

'
01

-A
A-

M
W

-3
 2

'-3
'

01
-A

A-
M

W
-4

 1
'-1

.5
'

So
il 

Ty
pe

SM
SM

SM
SM

SM
SM

SM
M

L
Ai

r F
or

ce
 G

ui
da

nc
e

U
SE

PA
 R

eg
io

na
l 

So
lid

s,
 P

er
ce

nt
82

.8
78

.4
69

.9
84

.9
77

.2
89

.7
89

.9
76

.9
fo

r S
oi

ls
 a

nd
 

Sc
re

en
in

g 
Le

ve
l (

R
SL

)3

N
on

-In
du

st
ria

l
In

du
st

ria
l 

Se
di

m
en

ts
2

R
es

id
en

tia
l S

oi
l

Pe
r-a

nd
 P

ol
yf

lu
or

in
at

ed
 A

lk
yl

 S
ub

st
an

ce
s 

(P
FA

S)
D

ire
ct

 C
on

ta
ct

 
D

ire
ct

 C
on

ta
ct

(m
g/

K
g)

(m
g/

K
g)

Ac
ro

ny
m

 / 
(N

am
e)

(m
g/

K
g)

(m
g/

K
g)

PF
B

A 
 (P

er
flu

or
ob

ut
an

oi
c 

ac
id

)
37

5-
22

-4
0.

00
04

92
 J

<0
.0

00
34

2
<0

.0
00

34
6

0.
00

04
39

 J
<0

.0
00

33
9

<0
.0

00
33

8
<0

.0
00

33
8

0.
00

05
40

ns
ns

ns
ns

PF
Pe

A 
 (P

er
flu

or
op

en
ta

no
ic

 a
ci

d)
27

06
-9

0-
3

<0
.0

00
39

4
<0

.0
00

39
4

<0
.0

00
39

8
0.

00
05

54
<0

.0
00

39
<0

.0
00

38
9

<0
.0

00
38

9
<0

.0
00

38
6

ns
ns

ns
ns

PF
B

S 
 (P

er
flu

or
ob

ut
an

es
ul

fo
ni

c 
ac

id
)

37
5-

73
-5

<0
.0

00
30

1
<0

.0
00

30
1

<0
.0

00
30

4
<0

.0
00

29
3

<0
.0

00
29

8
<0

.0
00

29
7

<0
.0

00
29

7
<0

.0
00

29
5

ns
ns

ns
1,

30
0

4:
2 

FT
S 

 (4
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
75

71
24

-7
2-

4
<0

.0
00

35
6

<0
.0

00
35

6
<0

.0
00

36
<0

.0
00

34
7

<0
.0

00
35

3
<0

.0
00

35
2

<0
.0

00
35

2
<0

.0
00

34
9

ns
ns

ns
ns

PF
H

xA
  (

Pe
rfl

uo
ro

he
xa

no
ic

 a
ci

d)
30

7-
24

-4
<0

.0
00

21
4

<0
.0

00
21

4
0.

00
03

11
 J

0.
00

06
59

0.
00

03
93

 J
<0

.0
00

21
1

<0
.0

00
21

1
<0

.0
00

21
ns

ns
ns

ns
PF

Pe
S 

 (P
er

flu
or

op
en

ta
ne

su
lfo

ni
c 

ac
id

)
27

06
-9

1-
4

<0
.0

00
65

1
<0

.0
00

65
1

<0
.0

00
65

8
<0

.0
00

63
5

<0
.0

00
64

6
<0

.0
00

64
4

<0
.0

00
64

4
<0

.0
00

63
9

ns
ns

ns
ns

H
FP

O
-D

A 
 (H

ex
af

lu
or

op
ro

py
le

ne
 o

xi
de

 d
im

er
 a

ci
d)

13
25

2-
13

-6
<0

.0
01

17
<0

.0
01

17
<0

.0
01

18
<0

.0
01

14
<0

.0
01

16
<0

.0
01

15
<0

.0
01

15
<0

.0
01

15
ns

ns
ns

ns
PF

H
pA

  (
Pe

rfl
uo

ro
he

pt
an

oi
c 

ac
id

)
37

5-
85

-9
<0

.0
00

47
3

<0
.0

00
47

3
<0

.0
00

47
8

0.
00

08
59

<0
.0

00
46

9
<0

.0
00

46
8

<0
.0

00
46

8
<0

.0
00

46
4

ns
ns

ns
ns

AD
O

N
A 

 (A
m

m
on

iu
m

 4
,8

di
ox

a
3H

pe
rfl

uo
ro

no
na

no
at

e)
91

90
05

-1
4-

4
<0

.0
00

33
6

<0
.0

00
33

6
<0

.0
00

34
<0

.0
00

32
8

<0
.0

00
33

4
<0

.0
00

33
3

<0
.0

00
33

3
<0

.0
00

33
ns

ns
ns

ns
PF

H
xS

  (
Pe

rfl
uo

ro
he

xa
ne

su
lfo

ni
c 

ac
id

)
35

5-
46

-4
<0

.0
00

38
6

<0
.0

00
38

6
0.

00
06

32
0.

00
09

74
0.

00
05

86
<0

.0
00

38
2

<0
.0

00
38

1
<0

.0
00

37
9

ns
ns

ns
ns

6:
2 

FT
S 

 (6
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
27

61
9-

97
-2

<0
.0

00
64

7
<0

.0
00

64
7

<0
.0

00
65

4
<0

.0
00

63
1

<0
.0

00
64

2
<0

.0
00

64
<0

.0
00

64
<0

.0
00

63
5

ns
ns

ns
ns

PF
O

A 
(P

er
flu

or
oo

ct
an

oi
c 

ac
id

)
33

5-
67

-1
<0

.0
00

46
5

<0
.0

00
46

5
<0

.0
00

47
0.

00
07

73
<0

.0
00

46
1

<0
.0

00
46

0.
00

05
27

<0
.0

00
45

6
1.

26
16

.4
1.

26
ns

PF
H

pS
  (

Pe
rfl

uo
ro

he
pt

an
es

ul
fo

ni
c 

ac
id

)
37

5-
92

-8
<0

.0
00

73
<0

.0
00

73
<0

.0
00

73
8

<0
.0

00
71

2
<0

.0
00

72
4

<0
.0

00
72

2
<0

.0
00

72
2

<0
.0

00
71

6
ns

ns
ns

ns
PF

N
A 

 (P
er

flu
or

on
on

an
oi

c 
ac

id
)

37
5-

95
-1

<0
.0

00
30

9
<0

.0
00

30
9

<0
.0

00
31

2
<0

.0
00

30
1

<0
.0

00
30

6
<0

.0
00

30
5

<0
.0

00
30

5
<0

.0
00

30
3

ns
ns

ns
ns

PF
O

SA
  (

Pe
rfl

uo
ro

oc
ta

ne
 s

ul
fo

na
m

id
e)

75
4-

91
-6

<0
.0

00
99

7
<0

.0
00

99
7

<0
.0

01
01

<0
.0

00
97

3
<0

.0
00

98
9

<0
.0

00
98

6
<0

.0
00

98
6

<0
.0

00
97

9
ns

ns
ns

ns
PF

O
S 

 (P
er

flu
or

oo
ct

an
es

ul
fo

ni
c 

ac
id

)
17

63
-2

3-
1

<0
.0

00
42

5
<0

.0
00

42
5

0.
00

26
4 

Q
0.

00
52

7 
Q

0.
00

14
7 

Q
0.

00
42

5
0.

00
44

3
0.

00
05

06
 Q

1.
26

16
.4

1.
26

ns
9C

l-P
F3

O
N

S 
(9

ch
lo

ro
he

xa
de

ca
flu

or
o

3
ox

an
on

an
e

1
su

lfo
ni

c 
ac

id
)

75
64

26
-5

8-
1

<0
.0

00
36

6
<0

.0
00

36
6

<0
.0

00
37

<0
.0

00
35

7
<0

.0
00

36
3

<0
.0

00
36

2
<0

.0
00

36
2

<0
.0

00
35

9
ns

ns
ns

ns
PF

D
A 

 (P
er

flu
or

od
ec

an
oi

c 
ac

id
)

33
5-

76
-2

<0
.0

00
44

7
<0

.0
00

44
7

<0
.0

00
45

2
<0

.0
00

43
6

<0
.0

00
44

3
<0

.0
00

44
2

<0
.0

00
44

2
<0

.0
00

43
9

ns
ns

ns
ns

8:
2 

FT
S 

 (8
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
39

10
8-

34
-4

<0
.0

00
71

4
<0

.0
00

71
4

<0
.0

00
72

2
<0

.0
00

69
7

<0
.0

00
70

8
<0

.0
00

70
6

<0
.0

00
70

6
<0

.0
00

70
1

ns
ns

ns
ns

PF
N

S 
 (P

er
flu

or
on

on
an

es
ul

fo
ni

c 
ac

id
)

68
25

9-
12

-1
<0

.0
01

14
<0

.0
01

14
<0

.0
01

15
<0

.0
01

11
<0

.0
01

13
<0

.0
01

13
<0

.0
01

12
<0

.0
01

12
ns

ns
ns

ns
M

eF
O

SA
A 

(N
M

et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
23

55
-3

1-
9

<0
.0

00
72

8
<0

.0
00

72
8

<0
.0

00
73

6
<0

.0
00

71
<0

.0
00

72
2

<0
.0

00
72

<0
.0

00
72

<0
.0

00
71

5
ns

ns
ns

ns
Et

FO
SA

A 
(N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
29

91
-5

0-
6

<0
.0

00
68

1
<0

.0
00

68
<0

.0
00

68
8

<0
.0

00
66

4
<0

.0
00

67
5

<0
.0

00
67

3
<0

.0
00

67
3

<0
.0

00
66

8
ns

ns
ns

ns
PF

U
nA

 (P
er

flu
or

ou
nd

ec
an

oi
c 

ac
id

)
20

58
-9

4-
8

<0
.0

00
25

5
<0

.0
00

25
5

<0
.0

00
25

8
<0

.0
00

24
9

<0
.0

00
25

3
<0

.0
00

25
2

<0
.0

00
25

2
<0

.0
00

25
ns

ns
ns

ns
PF

D
S 

(P
er

flu
or

od
ec

an
es

ul
fo

ni
c 

ac
id

)
33

5-
77

-3
<0

.0
00

68
3

<0
.0

00
68

2
<0

.0
00

69
<0

.0
00

66
6

<0
.0

00
67

7
<0

.0
00

67
5

<0
.0

00
67

5
<0

.0
00

67
ns

ns
ns

ns
11

C
l-P

F3
O

U
dS

 (1
1

ch
lo

ro
ei

co
sa

flu
or

o
3

ox
au

nd
ec

an
e

1
su

lfo
ni

c 
ac

id
)

76
30

51
-9

2-
9

<0
.0

00
71

4
<0

.0
00

71
4

<0
.0

00
72

2
<0

.0
00

69
7

<0
.0

00
70

8
<0

.0
00

70
6

<0
.0

00
70

6
<0

.0
00

70
1

ns
ns

ns
ns

10
:2

 F
TS

 (1
0:

2 
Fl

uo
ro

te
lo

m
er

 s
ul

fo
ni

c 
ac

id
)

12
02

26
-6

0-
0

<0
.0

01
01

<0
.0

01
<0

.0
01

02
<0

.0
00

98
1

<0
.0

00
99

7
<0

.0
00

99
4

<0
.0

00
99

4
<0

.0
00

98
6

ns
ns

ns
ns

PF
D

oA
  (

Pe
rfl

uo
ro

do
de

ca
no

ic
 a

ci
d)

30
7-

55
-1

<0
.0

00
4

<0
.0

00
4

<0
.0

00
40

4
<0

.0
00

39
<0

.0
00

39
6

<0
.0

00
39

5
<0

.0
00

39
5

<0
.0

00
39

2
ns

ns
ns

ns
M

eF
O

SA
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
31

50
6-

32
-8

<0
.0

05
72

<0
.0

05
72

<0
.0

05
78

<0
.0

05
58

<0
.0

05
67

<0
.0

05
65

<0
.0

05
65

<0
.0

05
61

ns
ns

ns
ns

PF
Tr

D
A 

(P
er

flu
or

ot
rid

ec
an

oi
c 

ac
id

)
72

62
9-

94
-8

<0
.0

00
39

8
<0

.0
00

39
8

<0
.0

00
40

2
<0

.0
00

38
8

<0
.0

00
39

4
<0

.0
00

39
3

<0
.0

00
39

3
<0

.0
00

39
ns

ns
ns

ns
PF

D
oS

 (P
er

flu
or

od
od

ec
an

es
ul

fo
ni

c 
ac

id
)

79
78

0-
39

-5
<0

.0
00

59
4

<0
.0

00
59

3
<0

.0
00

6
<0

.0
00

57
9

<0
.0

00
58

9
<0

.0
00

58
7

<0
.0

00
58

7
<0

.0
00

58
2

ns
ns

ns
ns

PF
Te

D
A 

 (P
er

flu
or

ot
et

ra
de

ca
no

ic
 a

ci
d)

37
6-

06
-7

<0
.0

00
26

1
<0

.0
00

26
1

<0
.0

00
26

4
<0

.0
00

25
5

<0
.0

00
25

9
<0

.0
00

25
8

<0
.0

00
25

8
<0

.0
00

25
6

ns
ns

ns
ns

Et
FO

SA
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
41

51
-5

0-
2

<0
.0

03
8

<0
.0

03
8

<0
.0

03
84

<0
.0

03
71

<0
.0

03
77

<0
.0

03
76

<0
.0

03
76

<0
.0

03
73

ns
ns

ns
ns

PF
H

xD
A 

 (P
er

flu
or

oh
ex

ad
ec

an
oi

c 
ac

id
)

67
90

5-
19

-5
<0

.0
00

16
8

<0
.0

00
16

8
<0

.0
00

17
<0

.0
00

16
4

<0
.0

00
16

7
<0

.0
00

16
6

<0
.0

00
16

6
<0

.0
00

16
5

ns
ns

ns
ns

PF
O

D
A 

 (P
er

flu
or

oo
ct

ad
ec

an
oi

c 
ac

id
)

16
51

7-
11

-6
<0

.0
00

49
5

<0
.0

00
49

4
<0

.0
00

5
<0

.0
00

48
3

<0
.0

00
49

1
<0

.0
00

48
9

<0
.0

00
48

9
<0

.0
00

48
5

ns
ns

ns
ns

M
eF

O
SE

 (N
M

et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oe

th
an

ol
)

24
44

8-
09

-7
<0

.0
04

91
<0

.0
04

91
<0

.0
04

96
<0

.0
04

79
<0

.0
04

87
<0

.0
04

85
<0

.0
04

85
<0

.0
04

82
ns

ns
ns

ns
Et

FO
SE

  (
N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oe

th
an

ol
)

16
91

-9
9-

2
<0

.0
05

32
<0

.0
05

32
<0

.0
05

38
<0

.0
05

19
<0

.0
05

28
<0

.0
05

26
<0

.0
05

26
<0

.0
05

22
ns

ns
ns

ns

B
O

LD
C

on
ce

nt
ra

tio
n 

ex
ce

ed
s 

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

 C
od

e 
N

on
-In

du
st

ria
l D

ire
ct

 C
on

ta
ct

 S
ta

nd
ar

d 
an

d 
Ai

r F
or

ce
 G

ui
da

nc
e 

fo
r S

oi
ls

 a
nd

 S
ed

im
en

ts
B

O
LD

C
on

ce
nt

ra
tio

n 
de

te
ct

ed
 a

bo
ve

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

ns
N

o 
st

an
da

rd
 e

st
ab

lis
he

d.
 

<
C

on
ce

nt
ra

tio
n 

le
ss

 th
an

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

D
up

D
up

lic
at

e
m

g/
Kg

 M
illi

gr
am

s 
pe

r k
ilo

gr
am

 (e
qu

iv
al

en
t t

o 
pa

rts
 p

er
 m

illi
on

)
μg

/K
g

J
Th

e 
am

ou
nt

 d
et

ec
te

d 
is

 a
bo

ve
 th

e 
m

et
ho

d 
de

te
ct

io
n 

le
ve

l b
ut

 b
el

ow
 th

e 
re

po
rti

ng
 lim

it,
 a

n 
ar

ea
 o

f l
es

s 
ce

rta
in

 q
ua

nt
ita

tio
n.

Q
Th

e 
io

n 
tra

si
tio

n 
ra

tio
 is

 o
ut

si
de

 o
f t

he
 a

cc
ep

ta
nc

e 
cr

ite
ria

. 
1 W

is
co

ns
in

 D
ep

ar
tm

en
t o

f N
at

ur
al

 R
es

ou
rc

es
 N

R
 7

20
 W

is
co

ns
in

 A
dm

in
is

tra
tiv

e 
C

od
e 

R
es

id
ua

l C
on

ta
m

in
an

t L
ev

el
s 

(R
C

Ls
) f

or
 s

oi
l.

2 Ai
r F

or
ce

 G
ui

da
nc

e 
sc

re
en

in
g 

le
ve

ls
 c

al
cu

la
te

d 
us

in
g 

th
e 

U
SE

PA
 R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
 c

al
cu

la
to

r [
ht

tp
s:

//e
pa

-p
rg

s.
or

nl
.g

ov
/c

gi
bi

n/
ch

em
ic

al
s/

cs
l_

se
ar

ch
]. 

3 U
ni

te
s 

St
at

es
 E

nv
iro

nm
en

ta
l P

ro
te

ct
io

n 
Ag

en
cy

  R
eg

io
na

l S
cr

ee
ni

ng
 L

ev
el

s 
(U

SE
PA

, 2
01

7)
.

An
al

yt
ic

al
 R

es
ul

t (
m

g/
K

g)

So
il 

St
an

da
rd

s

Ta
bl

e 
1

Su
m

m
ar

y 
of

 S
oi

l S
am

pl
e 

An
al

yt
ic

al
 R

es
ul

ts
 - 

Pe
r-

an
d 

Po
ly

flu
or

in
at

ed
 A

lk
yl

 S
ub

st
an

ce
s 

(P
FA

S)
W

is
co

ns
in

 A
ir 

N
at

io
na

l G
ua

rd
 - 

Tr
ua

x 
Fi

el
d 

- F
35

 B
ed

 D
ow

n 
Pr

oj
ec

t
10

/7
/2

02
0 

- 1
0/

8/
20

20

C
AS

 #
W

D
N

R
 N

R
 7

20
 W

is
. A

dm
. C

od
e1



B
or

in
g 

N
um

be
r/D

ep
th

01
-A

A-
M

W
-4

 2
'-2

.5
'

02
-A

A-
M

W
-5

 1
'-1

.5
'

02
-A

A-
M

W
-5

 2
'-2

.5
'

03
-A

A-
M

W
-6

 1
'-1

.5
'

03
-A

A-
M

W
-6

 2
'-2

.5
'

03
-A

A-
M

W
-7

 1
'-1

.5
'

03
-A

A-
M

W
-7

 2
'-2

.5
'

03
-A

A-
M

W
-8

 1
'-1

.5
'

So
il 

Ty
pe

M
L

SM
SM

SW
C

L
SM

SM
C

L
Ai

r F
or

ce
 G

ui
da

nc
e

U
SE

PA
 R

eg
io

na
l 

So
lid

s,
 P

er
ce

nt
77

.9
86

.1
82

.9
80

.9
83

.7
90

.1
92

.5
83

.7
fo

r S
oi

ls
 a

nd
 

Sc
re

en
in

g 
Le

ve
l (

R
SL

)3

N
on

-In
du

st
ria

l
In

du
st

ria
l 

Se
di

m
en

ts
2

R
es

id
en

tia
l S

oi
l

Pe
r-

an
d 

Po
ly

flu
or

in
at

ed
 A

lk
yl

 S
ub

st
an

ce
s 

(P
FA

S)
D

ire
ct

 C
on

ta
ct

 
D

ire
ct

 C
on

ta
ct

(m
g/

K
g)

(m
g/

K
g)

Ac
ro

ny
m

 / 
(N

am
e)

(m
g/

K
g)

(m
g/

K
g)

PF
B

A 
 (P

er
flu

or
ob

ut
an

oi
c 

ac
id

)
37

5-
22

-4
<0

.0
00

34
4

0.
00

04
34

 J
<0

.0
00

33
4

<0
.0

00
34

2
<0

.0
00

33
9

<0
.0

00
34

6
<0

.0
00

33
4

<0
.0

00
34

1
ns

ns
ns

ns
PF

Pe
A 

 (P
er

flu
or

op
en

ta
no

ic
 a

ci
d)

27
06

-9
0-

3
<0

.0
00

39
6

0.
00

08
83

<0
.0

00
38

4
<0

.0
00

39
3

<0
.0

00
39

<0
.0

00
39

8
<0

.0
00

38
4

<0
.0

00
39

3
ns

ns
ns

ns
PF

B
S 

 (P
er

flu
or

ob
ut

an
es

ul
fo

ni
c 

ac
id

)
37

5-
73

-5
<0

.0
00

30
2

<0
.0

00
29

2
<0

.0
00

29
3

<0
.0

00
3

<0
.0

00
29

8
<0

.0
00

30
4

<0
.0

00
29

3
<0

.0
00

3
ns

ns
ns

1,
30

0
4:

2 
FT

S 
 (4

:2
 F

lu
or

ot
el

om
er

 s
ul

fo
ni

c 
ac

id
)

75
71

24
-7

2-
4

<0
.0

00
35

8
<0

.0
00

34
6

<0
.0

00
34

7
<0

.0
00

35
6

0.
00

04
97

<0
.0

00
36

<0
.0

00
34

7
<0

.0
00

35
5

ns
ns

ns
ns

PF
H

xA
  (

Pe
rfl

uo
ro

he
xa

no
ic

 a
ci

d)
30

7-
24

-4
<0

.0
00

21
5

0.
00

04
20

 J
<0

.0
00

20
8

<0
.0

00
21

3
0.

00
04

47
<0

.0
00

21
6

<0
.0

00
20

8
<0

.0
00

64
9

ns
ns

ns
ns

PF
Pe

S 
 (P

er
flu

or
op

en
ta

ne
su

lfo
ni

c 
ac

id
)

27
06

-9
1-

4
<0

.0
00

65
4

<0
.0

00
63

2
<0

.0
00

63
5

<0
.0

00
65

<0
.0

00
64

4
<0

.0
00

65
7

<0
.0

00
63

5
<0

.0
01

16
ns

ns
ns

ns
H

FP
O

-D
A 

 (H
ex

af
lu

or
op

ro
py

le
ne

 o
xi

de
 d

im
er

 a
ci

d)
13

25
2-

13
-6

<0
.0

01
17

<0
.0

01
13

<0
.0

01
14

<0
.0

01
17

<0
.0

01
16

<0
.0

01
18

<0
.0

01
14

<0
.0

00
47

2
ns

ns
ns

ns
PF

H
pA

  (
Pe

rfl
uo

ro
he

pt
an

oi
c 

ac
id

)
37

5-
85

-9
<0

.0
00

47
5

0.
00

05
52

<0
.0

00
46

1
<0

.0
00

47
2

<0
.0

00
46

8
<0

.0
00

47
8

<0
.0

00
46

1
<0

.0
00

33
5

ns
ns

ns
ns

AD
O

N
A 

 (A
m

m
on

iu
m

 4
,8

di
ox

a
3H

pe
rfl

uo
ro

no
na

no
at

e)
91

90
05

-1
4-

4
<0

.0
00

33
8

<0
.0

00
32

6
<0

.0
00

32
8

<0
.0

00
33

6
<0

.0
00

33
3

<0
.0

00
34

<0
.0

00
32

8
<0

.0
00

33
5

ns
ns

ns
ns

PF
H

xS
  (

Pe
rfl

uo
ro

he
xa

ne
su

lfo
ni

c 
ac

id
)

35
5-

46
-4

<0
.0

00
38

8
0.

00
33

6
<0

.0
00

37
6

<0
.0

00
38

5
<0

.0
00

38
2

<0
.0

00
39

<0
.0

00
37

6
0.

00
24

3
ns

ns
ns

ns
6:

2 
FT

S 
 (6

:2
 F

lu
or

ot
el

om
er

 s
ul

fo
ni

c 
ac

id
)

27
61

9-
97

-2
<0

.0
00

65
<0

.0
00

62
8

0.
00

17
4

0.
00

17
5

0.
01

46
<0

.0
00

65
3

<0
.0

00
63

1
<0

.0
00

64
5

ns
ns

ns
ns

PF
O

A 
(P

er
flu

or
oo

ct
an

oi
c 

ac
id

)
33

5-
67

-1
<0

.0
00

46
7

0.
00

22
1

<0
.0

00
45

3
<0

.0
00

46
4

<0
.0

00
46

<0
.0

00
47

<0
.0

00
45

3
0.

00
06

13
1.

26
16

.4
1.

26
ns

PF
H

pS
  (

Pe
rfl

uo
ro

he
pt

an
es

ul
fo

ni
c 

ac
id

)
37

5-
92

-8
<0

.0
00

73
4

<0
.0

00
70

9
<0

.0
00

71
2

<0
.0

00
72

9
<0

.0
00

72
3

<0
.0

00
73

7
<0

.0
00

71
2

<0
.0

00
72

8
ns

ns
ns

ns
PF

N
A 

 (P
er

flu
or

on
on

an
oi

c 
ac

id
)

37
5-

95
-1

<0
.0

00
31

0.
00

06
20

<0
.0

00
30

1
<0

.0
00

30
8

<0
.0

00
30

5
<0

.0
00

31
2

<0
.0

00
30

1
0.

00
03

80
 J

ns
ns

ns
ns

PF
O

SA
  (

Pe
rfl

uo
ro

oc
ta

ne
 s

ul
fo

na
m

id
e)

75
4-

91
-6

<0
.0

01
<0

.0
00

96
8

0.
01

63
 Q

0.
01

96
0.

01
55

0.
00

63
1

0.
00

87
4

<0
.0

00
99

4
ns

ns
ns

ns
PF

O
S 

 (P
er

flu
or

oo
ct

an
es

ul
fo

ni
c 

ac
id

)
17

63
-2

3-
1

<0
.0

00
42

7
0.

00
62

5 
Q

0.
01

59
0.

01
62

0.
00

71
4

0.
03

11
0.

03
75

0.
01

03
 Q

1.
26

16
.4

1.
26

ns
9C

l-P
F3

O
N

S 
(9

ch
lo

ro
he

xa
de

ca
flu

or
o

3
ox

an
on

an
e

1
su

lfo
ni

c 
ac

i 7
56

42
6-

58
-1

<0
.0

00
36

8
<0

.0
00

35
5

<0
.0

00
35

7
<0

.0
00

36
6

<0
.0

00
36

2
<0

.0
00

37
<0

.0
00

35
7

<0
.0

00
36

5
ns

ns
ns

ns
PF

D
A 

 (P
er

flu
or

od
ec

an
oi

c 
ac

id
)

33
5-

76
-2

<0
.0

00
44

9
<0

.0
00

43
4

<0
.0

00
43

6
<0

.0
00

44
7

<0
.0

00
44

3
<0

.0
00

45
2

<0
.0

00
43

6
<0

.0
00

44
6

ns
ns

ns
ns

8:
2 

FT
S 

 (8
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
39

10
8-

34
-4

<0
.0

00
71

8
<0

.0
00

69
3

0.
00

28
7

0.
00

23
5

0.
00

13
0

0.
00

10
4

<0
.0

00
69

6
<0

.0
00

71
2

ns
ns

ns
ns

PF
N

S 
 (P

er
flu

or
on

on
an

es
ul

fo
ni

c 
ac

id
)

68
25

9-
12

-1
<0

.0
01

14
<0

.0
01

1
<0

.0
01

11
<0

.0
01

14
<0

.0
01

13
<0

.0
01

15
<0

.0
01

11
<0

.0
01

13
ns

ns
ns

ns
M

eF
O

SA
A 

(N
M

et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
23

55
-3

1-
9

<0
.0

00
73

2
<0

.0
00

70
7

<0
.0

00
71

<0
.0

00
72

7
<0

.0
00

72
1

<0
.0

00
73

5
<0

.0
00

71
<0

.0
00

72
6

ns
ns

ns
ns

Et
FO

SA
A 

(N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oa
ce

tic
 a

ci
d)

29
91

-5
0-

6
<0

.0
00

68
4

<0
.0

00
66

1
<0

.0
00

66
4

<0
.0

00
68

<0
.0

00
67

4
<0

.0
00

68
7

<0
.0

00
66

4
<0

.0
00

67
9

ns
ns

ns
ns

PF
U

nA
 (P

er
flu

or
ou

nd
ec

an
oi

c 
ac

id
)

20
58

-9
4-

8
<0

.0
00

25
6

<0
.0

00
24

8
<0

.0
00

24
9

<0
.0

00
25

5
<0

.0
00

25
3

<0
.0

00
25

8
<0

.0
00

24
9

<0
.0

00
25

5
ns

ns
ns

ns
PF

D
S 

(P
er

flu
or

od
ec

an
es

ul
fo

ni
c 

ac
id

)
33

5-
77

-3
<0

.0
00

68
6

<0
.0

00
66

3
<0

.0
00

66
6

<0
.0

00
68

2
<0

.0
00

67
6

<0
.0

00
68

9
<0

.0
00

66
5

<0
.0

00
68

1
ns

ns
ns

ns
11

C
l-P

F3
O

U
dS

 (1
1

ch
lo

ro
ei

co
sa

flu
or

o
3

ox
au

nd
ec

an
e

1
su

lfo
ni

c 
76

30
51

-9
2-

9
<0

.0
00

71
8

<0
.0

00
69

3
<0

.0
00

69
6

<0
.0

00
71

3
<0

.0
00

70
7

<0
.0

00
72

1
<0

.0
00

69
6

<0
.0

00
71

2
ns

ns
ns

ns
10

:2
 F

TS
 (1

0:
2 

Fl
uo

ro
te

lo
m

er
 s

ul
fo

ni
c 

ac
id

)
12

02
26

-6
0-

0
<0

.0
01

01
<0

.0
00

97
6

<0
.0

00
98

<0
.0

01
<0

.0
00

99
5

<0
.0

01
01

<0
.0

00
98

<0
.0

01
ns

ns
ns

ns
PF

D
oA

  (
Pe

rfl
uo

ro
do

de
ca

no
ic

 a
ci

d)
30

7-
55

-1
<0

.0
00

40
2

<0
.0

00
38

8
<0

.0
00

39
<0

.0
00

39
9

<0
.0

00
39

6
<0

.0
00

40
4

<0
.0

00
39

<0
.0

00
39

9
ns

ns
ns

ns
M

eF
O

SA
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
31

50
6-

32
-8

<0
.0

05
75

<0
.0

05
55

<0
.0

05
57

<0
.0

05
71

<0
.0

05
66

<0
.0

05
77

<0
.0

05
57

<0
.0

05
7

ns
ns

ns
ns

PF
Tr

D
A 

(P
er

flu
or

ot
rid

ec
an

oi
c 

ac
id

)
72

62
9-

94
-8

<0
.0

00
4

<0
.0

00
38

6
<0

.0
00

38
8

<0
.0

00
39

7
<0

.0
00

39
4

<0
.0

00
40

2
<0

.0
00

38
8

<0
.0

00
39

7
ns

ns
ns

ns
PF

D
oS

 (P
er

flu
or

od
od

ec
an

es
ul

fo
ni

c 
ac

id
)

79
78

0-
39

-5
<0

.0
00

59
6

<0
.0

00
57

6
<0

.0
00

57
9

<0
.0

00
59

3
<0

.0
00

58
7

<0
.0

00
59

9
<0

.0
00

57
9

<0
.0

00
59

2
ns

ns
ns

ns
PF

Te
D

A 
 (P

er
flu

or
ot

et
ra

de
ca

no
ic

 a
ci

d)
37

6-
06

-7
<0

.0
00

26
2

<0
.0

00
25

3
<0

.0
00

25
5

<0
.0

00
26

1
<0

.0
00

25
8

<0
.0

00
26

4
<0

.0
00

25
5

<0
.0

00
26

ns
ns

ns
ns

Et
FO

SA
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
41

51
-5

0-
2

<0
.0

03
82

<0
.0

03
69

<0
.0

03
7

<0
.0

03
79

<0
.0

03
76

<0
.0

03
84

<0
.0

03
7

<0
.0

03
79

ns
ns

ns
ns

PF
H

xD
A 

 (P
er

flu
or

oh
ex

ad
ec

an
oi

c 
ac

id
)

67
90

5-
19

-5
<0

.0
00

16
9

<0
.0

00
16

3
<0

.0
00

16
4

<0
.0

00
16

8
<0

.0
00

16
6

<0
.0

00
17

<0
.0

00
16

4
<0

.0
00

16
8

ns
ns

ns
ns

PF
O

D
A 

 (P
er

flu
or

oo
ct

ad
ec

an
oi

c 
ac

id
)

16
51

7-
11

-6
<0

.0
00

49
7

<0
.0

00
48

<0
.0

00
48

2
<0

.0
00

49
4

<0
.0

00
49

<0
.0

00
49

9
<0

.0
00

48
2

<0
.0

00
49

3
ns

ns
ns

ns
M

eF
O

SE
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
24

44
8-

09
-7

<0
.0

04
93

<0
.0

04
76

<0
.0

04
78

<0
.0

04
9

<0
.0

04
86

<0
.0

04
95

<0
.0

04
78

<0
.0

04
89

ns
ns

ns
ns

Et
FO

SE
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
16

91
-9

9-
2

<0
.0

05
35

<0
.0

05
17

<0
.0

05
19

<0
.0

05
32

<0
.0

05
27

<0
.0

05
37

<0
.0

05
19

<0
.0

05
31

ns
ns

ns
ns

B
O

LD
C

on
ce

nt
ra

tio
n 

ex
ce

ed
s 

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

 C
od

e 
N

on
-In

du
st

ria
l D

ire
ct

 C
on

ta
ct

 S
ta

nd
ar

d 
an

d 
Ai

r F
or

ce
 G

ui
da

nc
e 

fo
r S

oi
ls

 a
nd

 S
ed

im
en

ts
B

O
LD

C
on

ce
nt

ra
tio

n 
de

te
ct

ed
 a

bo
ve

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

ns
N

o 
st

an
da

rd
 e

st
ab

lis
he

d.
 

<
C

on
ce

nt
ra

tio
n 

le
ss

 th
an

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

D
up

D
up

lic
at

e
m

g/
Kg

 M
illi

gr
am

s 
pe

r k
ilo

gr
am

 (e
qu

iv
al

en
t t

o 
pa

rts
 p

er
 m

illi
on

)
μg

/K
g

J
Th

e 
am

ou
nt

 d
et

ec
te

d 
is

 a
bo

ve
 th

e 
m

et
ho

d 
de

te
ct

io
n 

le
ve

l b
ut

 b
el

ow
 th

e 
re

po
rti

ng
 li

m
it,

 a
n 

ar
ea

 o
f l

es
s 

ce
rta

in
 q

ua
nt

ita
tio

n.
Q

Th
e 

io
n 

tra
si

tio
n 

ra
tio

 is
 o

ut
si

de
 o

f t
he

 a
cc

ep
ta

nc
e 

cr
ite

ria
. 

1 W
is

co
ns

in
 D

ep
ar

tm
en

t o
f N

at
ur

al
 R

es
ou

rc
es

 N
R

 7
20

 W
is

co
ns

in
 A

dm
in

is
tra

tiv
e 

C
od

e 
R

es
id

ua
l C

on
ta

m
in

an
t L

ev
el

s 
(R

C
Ls

) f
or

 s
oi

l.
2 Ai

r F
or

ce
 G

ui
da

nc
e 

sc
re

en
in

g 
le

ve
ls

 c
al

cu
la

te
d 

us
in

g 
th

e 
U

SE
PA

 R
eg

io
na

l S
cr

ee
ni

ng
 L

ev
el

 c
al

cu
la

to
r [

ht
tp

s:
//e

pa
-p

rg
s.

or
nl

.g
ov

/c
gi

bi
n/

ch
em

ic
al

s/
cs

l_
se

ar
ch

]. 

An
al

yt
ic

al
 R

es
ul

t (
m

g/
K

g)

C
AS

 #
W

D
N

R
 N

R
 7

20
 W

is
. A

dm
. C

od
e1

Ta
bl

e 
1 

(c
on

tin
ue

d)
Su

m
m

ar
y 

of
 S

oi
l S

am
pl

e 
An

al
yt

ic
al

 R
es

ul
ts

 - 
Pe

r-
an

d 
Po

ly
flu

or
in

at
ed

 A
lk

yl
 S

ub
st

an
ce

s 
(P

FA
S)

W
is

co
ns

in
 A

ir 
N

at
io

na
l G

ua
rd

 - 
Tr

ua
x 

Fi
el

d 
- F

35
 B

ed
 D

ow
n 

Pr
oj

ec
t

10
/7

/2
02

0 
- 1

0/
8/

20
20

So
il 

St
an

da
rd

s



B
or

in
g 

N
um

be
r/D

ep
th

03
-A

A-
M

W
-8

 1
'-1

.5
' D

03
-A

A-
M

W
-8

 2
'-2

.5
'

04
-A

A-
M

W
-9

 1
'-1

.5
'

04
-A

A-
M

W
-9

 3
'-3

.5
'

04
-A

A-
M

W
-9

 3
'-3

.5
' D

07
-A

A-
G

P-
1 

1'
-2

'
07

-A
A-

G
P-

2 
1'

-2
'

07
-A

A-
G

P-
2 

1'
-2

' D
So

il 
Ty

pe
C

L
C

L
SM

SM
SM

C
L

M
L/

C
L

M
L/

C
L

Ai
r F

or
ce

 G
ui

da
nc

e
U

SE
PA

 R
eg

io
na

l 
So

lid
s,

 P
er

ce
nt

81
.5

90
.9

89
.8

92
.9

90
.6

83
.2

79
.7

79
.1

fo
r S

oi
ls

 a
nd

 
Sc

re
en

in
g 

Le
ve

l (
R

SL
)3

N
on

-In
du

st
ria

l
In

du
st

ria
l 

Se
di

m
en

ts
2

R
es

id
en

tia
l S

oi
l

Pe
r-

an
d 

Po
ly

flu
or

in
at

ed
 A

lk
yl

 S
ub

st
an

ce
s 

(P
FA

S)
D

ire
ct

 C
on

ta
ct

 
D

ire
ct

 C
on

ta
ct

(m
g/

K
g)

(m
g/

K
g)

Ac
ro

ny
m

 / 
(N

am
e)

(m
g/

K
g)

(m
g/

K
g)

PF
B

A 
 (P

er
flu

or
ob

ut
an

oi
c 

ac
id

)
37

5-
22

-4
<0

.0
00

33
2

<0
.0

00
34

<0
.0

00
34

4
<0

.0
00

34
2

<0
.0

00
34

7
<0

.0
00

34
3

<0
.0

00
34

1
<0

.0
00

34
7

ns
ns

ns
ns

PF
Pe

A 
 (P

er
flu

or
op

en
ta

no
ic

 a
ci

d)
27

06
-9

0-
3

0.
00

04
34

 J
<0

.0
00

39
1

<0
.0

00
39

5
0.

00
03

99
 J

0.
00

04
7 

J
<0

.0
00

39
5

<0
.0

00
39

3
<0

.0
00

39
9

ns
ns

ns
ns

PF
B

S 
 (P

er
flu

or
ob

ut
an

es
ul

fo
ni

c 
ac

id
)

37
5-

73
-5

<0
.0

00
29

1
<0

.0
00

29
9

<0
.0

00
30

2
<0

.0
00

3
<0

.0
00

30
5

<0
.0

00
30

2
<0

.0
00

3
<0

.0
00

30
5

ns
ns

ns
1,

30
0

4:
2 

FT
S 

 (4
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
75

71
24

-7
2-

4
<0

.0
00

34
5

<0
.0

00
35

3
<0

.0
00

35
8

<0
.0

00
35

5
<0

.0
00

36
1

<0
.0

00
35

7
<0

.0
00

35
5

<0
.0

00
36

1
ns

ns
ns

ns
PF

H
xA

  (
Pe

rfl
uo

ro
he

xa
no

ic
 a

ci
d)

30
7-

24
-4

0.
00

04
89

<0
.0

00
21

2
<0

.0
00

21
5

0.
00

03
42

 J
0.

00
02

17
 J

<0
.0

00
21

4
<0

.0
00

21
3

<0
.0

00
21

6
ns

ns
ns

ns
PF

Pe
S 

 (P
er

flu
or

op
en

ta
ne

su
lfo

ni
c 

ac
id

)
27

06
-9

1-
4

<0
.0

00
63

<0
.0

00
64

6
<0

.0
00

65
4

<0
.0

00
64

9
<0

.0
00

66
<0

.0
00

65
3

<0
.0

00
64

9
<0

.0
00

65
9

ns
ns

ns
ns

H
FP

O
-D

A 
 (H

ex
af

lu
or

op
ro

py
le

ne
 o

xi
de

 d
im

er
 a

ci
d)

13
25

2-
13

-6
<0

.0
01

13
<0

.0
01

16
<0

.0
01

17
<0

.0
01

16
<0

.0
01

18
<0

.0
01

17
<0

.0
01

16
<0

.0
01

18
ns

ns
ns

ns
PF

H
pA

  (
Pe

rfl
uo

ro
he

pt
an

oi
c 

ac
id

)
37

5-
85

-9
<0

.0
00

45
8

<0
.0

00
46

9
<0

.0
00

47
5

<0
.0

00
47

2
<0

.0
00

47
9

<0
.0

00
47

4
<0

.0
00

47
2

<0
.0

00
47

9
ns

ns
ns

ns
AD

O
N

A 
 (A

m
m

on
iu

m
 4

,8
di

ox
a

3H
pe

rfl
uo

ro
no

na
no

at
e)

91
90

05
-1

4-
4

<0
.0

00
32

6
<0

.0
00

33
4

<0
.0

00
33

8
<0

.0
00

33
6

<0
.0

00
34

1
<0

.0
00

33
7

<0
.0

00
33

6
<0

.0
00

34
1

ns
ns

ns
ns

PF
H

xS
  (

Pe
rfl

uo
ro

he
xa

ne
su

lfo
ni

c 
ac

id
)

35
5-

46
-4

0.
00

67
6

<0
.0

00
38

3
<0

.0
00

38
7

0.
00

17
4

0.
00

27
7

<0
.0

00
38

7
0.

00
04

31
 J

, Q
0.

00
06

94
 Q

ns
ns

ns
ns

6:
2 

FT
S 

 (6
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
27

61
9-

97
-2

<0
.0

00
62

7
<0

.0
00

64
2

<0
.0

00
65

<0
.0

00
64

6
<0

.0
00

65
6

<0
.0

00
64

9
<0

.0
00

64
5

<0
.0

00
65

5
ns

ns
ns

ns
PF

O
A 

(P
er

flu
or

oo
ct

an
oi

c 
ac

id
)

33
5-

67
-1

<0
.0

01
85

<0
.0

00
46

2
<0

.0
00

46
7

<0
.0

00
46

4
0.

00
05

85
<0

.0
00

46
6

<0
.0

00
46

4
<0

.0
00

47
1

1.
26

16
.4

1.
26

ns
PF

H
pS

  (
Pe

rfl
uo

ro
he

pt
an

es
ul

fo
ni

c 
ac

id
)

37
5-

92
-8

<0
.0

00
70

7
<0

.0
00

72
5

<0
.0

00
73

3
<0

.0
00

72
8

<0
.0

00
74

<0
.0

00
73

2
<0

.0
00

72
8

<0
.0

00
74

ns
ns

ns
ns

PF
N

A 
 (P

er
flu

or
on

on
an

oi
c 

ac
id

)
37

5-
95

-1
<0

.0
00

29
9

<0
.0

00
30

6
<0

.0
00

31
<0

.0
00

30
8

<0
.0

00
31

3
<0

.0
00

31
<0

.0
00

30
8

<0
.0

00
31

3
ns

ns
ns

ns
PF

O
SA

  (
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
na

m
id

e)
75

4-
91

-6
<0

.0
00

96
6

<0
.0

00
99

<0
.0

01
<0

.0
00

99
5

<0
.0

01
01

<0
.0

01
<0

.0
00

99
5

<0
.0

01
01

ns
ns

ns
ns

PF
O

S 
 (P

er
flu

or
oo

ct
an

es
ul

fo
ni

c 
ac

id
)

17
63

-2
3-

1
0.

00
20

8
0.

00
05

81
0.

01
48

0.
00

80
9

0.
00

35
7 

Q
<0

.0
00

42
7

0.
01

66
 Q

0.
01

96
 Q

1.
26

16
.4

1.
26

ns
9C

l-P
F3

O
N

S 
(9

ch
lo

ro
he

xa
de

ca
flu

or
o

3
ox

an
on

an
e

1
su

lfo
ni

c 
ac

i 7
56

42
6-

58
-1

<0
.0

00
35

5
<0

.0
00

36
3

<0
.0

00
36

8
<0

.0
00

36
5

<0
.0

00
37

1
<0

.0
00

36
7

<0
.0

00
36

5
<0

.0
00

37
1

ns
ns

ns
ns

PF
D

A 
 (P

er
flu

or
od

ec
an

oi
c 

ac
id

)
33

5-
76

-2
<0

.0
00

43
3

<0
.0

00
44

4
<0

.0
00

44
9

<0
.0

00
44

6
<0

.0
00

45
3

<0
.0

00
44

8
<0

.0
00

44
6

0.
00

05
60

ns
ns

ns
ns

8:
2 

FT
S 

 (8
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
39

10
8-

34
-4

<0
.0

00
69

2
<0

.0
00

70
9

<0
.0

00
71

7
<0

.0
00

71
3

<0
.0

00
72

4
<0

.0
00

71
6

<0
.0

00
71

3
<0

.0
00

72
4

ns
ns

ns
ns

PF
N

S 
 (P

er
flu

or
on

on
an

es
ul

fo
ni

c 
ac

id
)

68
25

9-
12

-1
<0

.0
01

1
<0

.0
01

13
<0

.0
01

14
<0

.0
01

14
<0

.0
01

15
<0

.0
01

14
<0

.0
01

13
<0

.0
01

15
ns

ns
ns

ns
M

eF
O

SA
A 

(N
M

et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
23

55
-3

1-
9

<0
.0

00
70

5
<0

.0
00

72
3

<0
.0

00
73

1
<0

.0
00

72
6

<0
.0

00
73

8
<0

.0
00

73
<0

.0
00

72
6

<0
.0

00
73

8
ns

ns
ns

ns
Et

FO
SA

A 
(N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
29

91
-5

0-
6

<0
.0

00
65

9
<0

.0
00

67
6

<0
.0

00
68

3
<0

.0
00

67
9

<0
.0

00
69

<0
.0

00
68

3
<0

.0
00

67
9

<0
.0

00
69

ns
ns

ns
ns

PF
U

nA
 (P

er
flu

or
ou

nd
ec

an
oi

c 
ac

id
)

20
58

-9
4-

8
<0

.0
00

24
7

<0
.0

00
25

3
<0

.0
00

25
6

<0
.0

00
25

5
<0

.0
00

25
9

<0
.0

00
25

6
<0

.0
00

25
5

<0
.0

00
25

9
ns

ns
ns

ns
PF

D
S 

(P
er

flu
or

od
ec

an
es

ul
fo

ni
c 

ac
id

)
33

5-
77

-3
<0

.0
00

66
1

<0
.0

00
67

8
<0

.0
00

68
5

<0
.0

00
68

1
<0

.0
00

69
2

<0
.0

00
68

5
<0

.0
00

68
1

0.
00

07
88

 J
, Q

ns
ns

ns
ns

11
C

l-P
F3

O
U

dS
 (1

1
ch

lo
ro

ei
co

sa
flu

or
o

3
ox

au
nd

ec
an

e
1

su
lfo

ni
c 

76
30

51
-9

2-
9

<0
.0

00
69

2
<0

.0
00

70
9

<0
.0

00
71

7
<0

.0
00

71
3

<0
.0

00
72

4
<0

.0
00

71
6

<0
.0

00
71

3
<0

.0
00

72
4

ns
ns

ns
ns

10
:2

 F
TS

 (1
0:

2 
Fl

uo
ro

te
lo

m
er

 s
ul

fo
ni

c 
ac

id
)

12
02

26
-6

0-
0

<0
.0

00
97

4
<0

.0
00

99
8

<0
.0

01
01

<0
.0

01
<0

.0
01

02
<0

.0
01

01
<0

.0
01

<0
.0

01
02

ns
ns

ns
ns

PF
D

oA
  (

Pe
rfl

uo
ro

do
de

ca
no

ic
 a

ci
d)

30
7-

55
-1

<0
.0

00
38

7
<0

.0
00

39
7

<0
.0

00
40

1
<0

.0
00

39
9

<0
.0

00
40

5
<0

.0
00

40
1

<0
.0

00
39

9
<0

.0
00

40
5

ns
ns

ns
ns

M
eF

O
SA

 (N
M

et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
e)

31
50

6-
32

-8
<0

.0
05

54
<0

.0
05

68
<0

.0
05

74
<0

.0
05

71
<0

.0
05

8
<0

.0
05

73
<0

.0
05

7
<0

.0
05

79
ns

ns
ns

ns
PF

Tr
D

A 
(P

er
flu

or
ot

rid
ec

an
oi

c 
ac

id
)

72
62

9-
94

-8
<0

.0
00

38
5

<0
.0

00
39

5
<0

.0
00

39
9

<0
.0

00
39

7
<0

.0
00

40
3

<0
.0

00
39

9
<0

.0
00

39
7

<0
.0

00
40

3
ns

ns
ns

ns
PF

D
oS

 (P
er

flu
or

od
od

ec
an

es
ul

fo
ni

c 
ac

id
)

79
78

0-
39

-5
<0

.0
00

57
5

<0
.0

00
58

9
<0

.0
00

59
6

<0
.0

00
59

2
<0

.0
00

60
2

<0
.0

00
59

5
<0

.0
00

59
2

<0
.0

00
60

1
ns

ns
ns

ns
PF

Te
D

A 
 (P

er
flu

or
ot

et
ra

de
ca

no
ic

 a
ci

d)
37

6-
06

-7
<0

.0
00

25
3

<0
.0

00
25

9
<0

.0
00

26
2

<0
.0

00
26

1
<0

.0
00

26
5

<0
.0

00
26

2
<0

.0
00

26
1

<0
.0

00
26

5
ns

ns
ns

ns
Et

FO
SA

  (
N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
e)

41
51

-5
0-

2
<0

.0
03

68
<0

.0
03

77
<0

.0
03

81
<0

.0
03

79
<0

.0
03

85
<0

.0
03

81
<0

.0
03

79
<0

.0
03

85
ns

ns
ns

ns
PF

H
xD

A 
 (P

er
flu

or
oh

ex
ad

ec
an

oi
c 

ac
id

)
67

90
5-

19
-5

<0
.0

00
16

3
<0

.0
00

16
7

<0
.0

00
16

9
<0

.0
00

16
8

<0
.0

00
17

<0
.0

00
16

9
<0

.0
00

16
8

<0
.0

00
17

ns
ns

ns
ns

PF
O

D
A 

 (P
er

flu
or

oo
ct

ad
ec

an
oi

c 
ac

id
)

16
51

7-
11

-6
<0

.0
00

47
9

<0
.0

00
49

1
<0

.0
00

49
7

<0
.0

00
49

4
<0

.0
00

50
1

<0
.0

00
49

6
<0

.0
00

49
3

<0
.0

00
50

1
ns

ns
ns

ns
M

eF
O

SE
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
24

44
8-

09
-7

<0
.0

04
75

<0
.0

04
87

<0
.0

04
93

<0
.0

04
9

<0
.0

04
97

<0
.0

04
92

<0
.0

04
9

<0
.0

04
97

ns
ns

ns
ns

Et
FO

SE
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
16

91
-9

9-
2

<0
.0

05
16

<0
.0

05
28

<0
.0

05
34

<0
.0

05
31

<0
.0

05
4

<0
.0

05
34

<0
.0

05
31

<0
.0

05
39

ns
ns

ns
ns

B
O

LD
C

on
ce

nt
ra

tio
n 

ex
ce

ed
s 

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

 C
od

e 
N

on
-In

du
st

ria
l D

ire
ct

 C
on

ta
ct

 S
ta

nd
ar

d 
an

d 
Ai

r F
or

ce
 G

ui
da

nc
e 

fo
r S

oi
ls

 a
nd

 S
ed

im
en

ts
B

O
LD

C
on

ce
nt

ra
tio

n 
de

te
ct

ed
 a

bo
ve

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

ns
N

o 
st

an
da

rd
 e

st
ab

lis
he

d.
 

<
C

on
ce

nt
ra

tio
n 

le
ss

 th
an

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

D
up

D
up

lic
at

e
m

g/
Kg

 M
illi

gr
am

s 
pe

r k
ilo

gr
am

 (e
qu

iv
al

en
t t

o 
pa

rts
 p

er
 m

illi
on

)
μg

/K
g

J
Th

e 
am

ou
nt

 d
et

ec
te

d 
is

 a
bo

ve
 th

e 
m

et
ho

d 
de

te
ct

io
n 

le
ve

l b
ut

 b
el

ow
 th

e 
re

po
rti

ng
 li

m
it,

 a
n 

ar
ea

 o
f l

es
s 

ce
rta

in
 q

ua
nt

ita
tio

n.
Q

Th
e 

io
n 

tra
si

tio
n 

ra
tio

 is
 o

ut
si

de
 o

f t
he

 a
cc

ep
ta

nc
e 

cr
ite

ria
. 

1 W
is

co
ns

in
 D

ep
ar

tm
en

t o
f N

at
ur

al
 R

es
ou

rc
es

 N
R

 7
20

 W
is

co
ns

in
 A

dm
in

is
tra

tiv
e 

C
od

e 
R

es
id

ua
l C

on
ta

m
in

an
t L

ev
el

s 
(R

C
Ls

) f
or

 s
oi

l.
2 Ai

r F
or

ce
 G

ui
da

nc
e 

sc
re

en
in

g 
le

ve
ls

 c
al

cu
la

te
d 

us
in

g 
th

e 
U

SE
PA

 R
eg

io
na

l S
cr

ee
ni

ng
 L

ev
el

 c
al

cu
la

to
r [

ht
tp

s:
//e

pa
-p

rg
s.

or
nl

.g
ov

/c
gi

bi
n/

ch
em

ic
al

s/
cs

l_
se

ar
ch

]. 

An
al

yt
ic

al
 R

es
ul

t (
m

g/
K

g)

Ta
bl

e 
1 

(c
on

tin
ue

d)
Su

m
m

ar
y 

of
 S

oi
l S

am
pl

e 
An

al
yt

ic
al

 R
es

ul
ts

 - 
Pe

r-
an

d 
Po

ly
flu

or
in

at
ed

 A
lk

yl
 S

ub
st

an
ce

s 
(P

FA
S)

W
is

co
ns

in
 A

ir 
N

at
io

na
l G

ua
rd

 - 
Tr

ua
x 

Fi
el

d 
- F

35
 B

ed
 D

ow
n 

Pr
oj

ec
t

10
/7

/2
02

0 
- 1

0/
8/

20
20

C
AS

 #

So
il 

St
an

da
rd

s

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

. C
od

e1



B
or

in
g 

N
um

be
r/D

ep
th

07
-A

A-
G

P-
3 

1'
-2

'
07

-A
A-

G
P-

4 
1'

-2
'

07
-A

A-
G

P-
5 

1'
-2

'
07

-A
A-

G
P-

6 
1'

-2
'

07
-A

A-
G

P-
7 

1'
-2

'
07

-A
A-

G
P-

8 
1'

-2
'

07
-A

A-
G

P-
9 

1'
-2

'
So

il 
Ty

pe
M

L
C

L
C

L
C

L
M

L/
C

L
M

L/
SC

SW
Ai

r F
or

ce
 G

ui
da

nc
e

U
SE

PA
 R

eg
io

na
l 

So
lid

s,
 P

er
ce

nt
82

.4
84

.8
81

.2
83

.6
86

.4
80

.5
96

fo
r S

oi
ls

 a
nd

 
Sc

re
en

in
g 

Le
ve

l (
R

SL
)3

N
on

-In
du

st
ria

l
In

du
st

ria
l 

Se
di

m
en

ts
2

R
es

id
en

tia
l S

oi
l

Pe
r-

an
d 

Po
ly

flu
or

in
at

ed
 A

lk
yl

 S
ub

st
an

ce
s 

(P
FA

S)
D

ire
ct

 C
on

ta
ct

 
D

ire
ct

 C
on

ta
ct

(m
g/

K
g)

(m
g/

K
g)

Ac
ro

ny
m

 / 
(N

am
e)

(m
g/

K
g)

(m
g/

K
g)

PF
B

A 
 (P

er
flu

or
ob

ut
an

oi
c 

ac
id

)
37

5-
22

-4
0.

00
12

5
<0

.0
00

33
2

<0
.0

00
33

8
<0

.0
00

34
5

<0
.0

00
34

2
<0

.0
00

34
6

<0
.0

00
34

ns
ns

ns
ns

PF
Pe

A 
 (P

er
flu

or
op

en
ta

no
ic

 a
ci

d)
27

06
-9

0-
3

0.
00

21
6

<0
.0

00
38

1
<0

.0
00

38
9

<0
.0

00
39

6
<0

.0
00

39
4

0.
00

09
73

<0
.0

00
39

1
ns

ns
ns

ns
PF

B
S 

 (P
er

flu
or

ob
ut

an
es

ul
fo

ni
c 

ac
id

)
37

5-
73

-5
<0

.0
00

29
3

<0
.0

00
29

1
<0

.0
00

29
7

<0
.0

00
30

3
<0

.0
00

30
1

<0
.0

00
30

4
<0

.0
00

29
8

ns
ns

ns
1,

30
0

4:
2 

FT
S 

 (4
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
75

71
24

-7
2-

4
<0

.0
00

34
6

<0
.0

00
34

5
<0

.0
00

35
2

<0
.0

00
35

9
<0

.0
00

35
6

<0
.0

00
36

<0
.0

00
35

3
ns

ns
ns

ns
PF

H
xA

  (
Pe

rfl
uo

ro
he

xa
no

ic
 a

ci
d)

30
7-

24
-4

0.
00

13
6 

Q
<0

.0
00

20
7

<0
.0

00
21

1
<0

.0
00

21
5

0.
00

04
54

 J
0.

00
10

9
<0

.0
00

21
2

ns
ns

ns
ns

PF
Pe

S 
 (P

er
flu

or
op

en
ta

ne
su

lfo
ni

c 
ac

id
)

27
06

-9
1-

4
<0

.0
00

63
3

<0
.0

00
63

<0
.0

00
64

3
<0

.0
00

65
5

<0
.0

00
65

1
<0

.0
00

65
9

<0
.0

00
64

6
ns

ns
ns

ns
H

FP
O

-D
A 

 (H
ex

af
lu

or
op

ro
py

le
ne

 o
xi

de
 d

im
er

 a
ci

d)
13

25
2-

13
-6

<0
.0

01
14

<0
.0

01
13

<0
.0

01
15

<0
.0

01
18

<0
.0

01
17

<0
.0

01
18

<0
.0

01
16

ns
ns

ns
ns

PF
H

pA
  (

Pe
rfl

uo
ro

he
pt

an
oi

c 
ac

id
)

37
5-

85
-9

0.
00

06
35

<0
.0

00
45

8
<0

.0
00

46
7

<0
.0

00
47

6
<0

.0
00

47
3

0.
00

10
9

<0
.0

00
46

9
ns

ns
ns

ns
AD

O
N

A 
 (A

m
m

on
iu

m
 4

,8
di

ox
a

3H
pe

rfl
uo

ro
no

na
no

at
e)

91
90

05
-1

4-
4

<0
.0

00
32

7
<0

.0
00

32
6

<0
.0

00
33

2
<0

.0
00

33
9

<0
.0

00
33

6
<0

.0
00

34
<0

.0
00

33
4

ns
ns

ns
ns

PF
H

xS
  (

Pe
rfl

uo
ro

he
xa

ne
su

lfo
ni

c 
ac

id
)

35
5-

46
-4

0.
00

43
9

<0
.0

00
37

4
<0

.0
00

38
1

<0
.0

00
38

8
0.

00
39

6
0.

02
04

<0
.0

00
38

3
ns

ns
ns

ns
6:

2 
FT

S 
 (6

:2
 F

lu
or

ot
el

om
er

 s
ul

fo
ni

c 
ac

id
)

27
61

9-
97

-2
<0

.0
00

62
9

<0
.0

00
62

7
<0

.0
00

63
9

<0
.0

00
65

1
<0

.0
00

64
7

<0
.0

00
65

5
<0

.0
00

64
2

ns
ns

ns
ns

PF
O

A 
(P

er
flu

or
oo

ct
an

oi
c 

ac
id

)
33

5-
67

-1
0.

00
13

3
<0

.0
00

45
<0

.0
00

45
9

<0
.0

00
46

8
0.

00
07

00
0.

00
27

1
<0

.0
00

46
1

1.
26

16
.4

1.
26

ns
PF

H
pS

  (
Pe

rfl
uo

ro
he

pt
an

es
ul

fo
ni

c 
ac

id
)

37
5-

92
-8

<0
.0

00
71

<0
.0

00
70

7
<0

.0
00

72
1

<0
.0

00
73

5
<0

.0
00

73
<0

.0
00

73
9

<0
.0

00
72

5
ns

ns
ns

ns
PF

N
A 

 (P
er

flu
or

on
on

an
oi

c 
ac

id
)

37
5-

95
-1

0.
00

16
4

<0
.0

00
29

9
<0

.0
00

30
5

<0
.0

00
31

1
<0

.0
00

30
8

<0
.0

00
31

2
<0

.0
00

30
6

ns
ns

ns
ns

PF
O

SA
  (

Pe
rfl

uo
ro

oc
ta

ne
 s

ul
fo

na
m

id
e)

75
4-

91
-6

<0
.0

00
97

<0
.0

00
96

6
<0

.0
00

98
5

<0
.0

01
<0

.0
00

99
7

<0
.0

01
01

<0
.0

00
99

ns
ns

ns
ns

PF
O

S 
 (P

er
flu

or
oo

ct
an

es
ul

fo
ni

c 
ac

id
)

17
63

-2
3-

1
0.

26
9

0.
00

35
6

0.
00

22
6

0.
00

37
6

0.
01

4
0.

00
79

6 
Q

0.
00

10
5

1.
26

16
.4

1.
26

ns
9C

l-P
F3

O
N

S 
(9

ch
lo

ro
he

xa
de

ca
flu

or
o

3
ox

an
on

an
e

1
su

lfo
ni

c 
ac

id
75

64
26

-5
8-

1
<0

.0
00

35
6

<0
.0

00
35

4
<0

.0
00

36
2

<0
.0

00
36

8
<0

.0
00

36
6

<0
.0

00
37

<0
.0

00
36

3
ns

ns
ns

ns
PF

D
A 

 (P
er

flu
or

od
ec

an
oi

c 
ac

id
)

33
5-

76
-2

<0
.0

00
43

5
<0

.0
00

43
3

<0
.0

00
44

2
<0

.0
00

45
<0

.0
00

44
7

<0
.0

00
45

2
<0

.0
00

44
4

ns
ns

ns
ns

8:
2 

FT
S 

 (8
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
39

10
8-

34
-4

<0
.0

00
69

5
<0

.0
00

69
2

<0
.0

00
70

5
<0

.0
00

71
9

<0
.0

00
71

4
<0

.0
00

72
3

<0
.0

00
70

9
ns

ns
ns

ns
PF

N
S 

 (P
er

flu
or

on
on

an
es

ul
fo

ni
c 

ac
id

)
68

25
9-

12
-1

<0
.0

01
11

<0
.0

01
1

<0
.0

01
12

<0
.0

01
15

<0
.0

01
14

<0
.0

01
15

<0
.0

01
13

ns
ns

ns
ns

M
eF

O
SA

A 
(N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oa
ce

tic
 a

ci
d)

23
55

-3
1-

9
<0

.0
00

70
8

<0
.0

00
70

5
<0

.0
00

71
9

<0
.0

00
73

3
<0

.0
00

72
8

<0
.0

00
73

7
<0

.0
00

72
3

ns
ns

ns
ns

Et
FO

SA
A 

(N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oa
ce

tic
 a

ci
d)

29
91

-5
0-

6
<0

.0
00

66
2

<0
.0

00
65

9
<0

.0
00

67
2

<0
.0

00
68

5
<0

.0
00

68
<0

.0
00

68
9

<0
.0

00
67

6
ns

ns
ns

ns
PF

U
nA

 (P
er

flu
or

ou
nd

ec
an

oi
c 

ac
id

)
20

58
-9

4-
8

<0
.0

00
24

8
<0

.0
00

24
7

<0
.0

00
25

2
<0

.0
00

25
7

<0
.0

00
25

5
<0

.0
00

25
8

<0
.0

00
25

3
ns

ns
ns

ns
PF

D
S 

(P
er

flu
or

od
ec

an
es

ul
fo

ni
c 

ac
id

)
33

5-
77

-3
<0

.0
00

66
4

<0
.0

00
66

1
<0

.0
00

67
4

<0
.0

00
68

7
<0

.0
00

68
2

<0
.0

00
69

1
<0

.0
00

67
8

ns
ns

ns
ns

11
C

l-P
F3

O
U

dS
 (1

1
ch

lo
ro

ei
co

sa
flu

or
o

3
ox

au
nd

ec
an

e
1

su
lfo

ni
c 

a 7
63

05
1-

92
-9

<0
.0

00
69

5
<0

.0
00

69
2

<0
.0

00
70

5
<0

.0
00

71
9

<0
.0

00
71

4
<0

.0
00

72
3

<0
.0

00
70

9
ns

ns
ns

ns
10

:2
 F

TS
 (1

0:
2 

Fl
uo

ro
te

lo
m

er
 s

ul
fo

ni
c 

ac
id

)
12

02
26

-6
0-

0
<0

.0
00

97
8

<0
.0

00
97

3
<0

.0
00

99
3

<0
.0

01
01

<0
.0

01
<0

.0
01

02
<0

.0
00

99
8

ns
ns

ns
ns

PF
D

oA
  (

Pe
rfl

uo
ro

do
de

ca
no

ic
 a

ci
d)

30
7-

55
-1

<0
.0

00
38

9
<0

.0
00

38
7

<0
.0

00
39

5
<0

.0
00

40
2

<0
.0

00
39

9
<0

.0
00

40
4

<0
.0

00
39

7
ns

ns
ns

ns
M

eF
O

SA
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
31

50
6-

32
-8

<0
.0

05
56

<0
.0

05
54

<0
.0

05
65

<0
.0

05
76

<0
.0

05
71

<0
.0

05
79

<0
.0

05
68

ns
ns

ns
ns

PF
Tr

D
A 

(P
er

flu
or

ot
rid

ec
an

oi
c 

ac
id

)
72

62
9-

94
-8

<0
.0

00
38

7
<0

.0
00

38
5

<0
.0

00
39

3
<0

.0
00

4
<0

.0
00

39
7

<0
.0

00
40

2
<0

.0
00

39
5

ns
ns

ns
ns

PF
D

oS
 (P

er
flu

or
od

od
ec

an
es

ul
fo

ni
c 

ac
id

)
79

78
0-

39
-5

<0
.0

00
57

7
<0

.0
00

57
5

<0
.0

00
58

6
<0

.0
00

59
8

<0
.0

00
59

3
<0

.0
00

60
1

<0
.0

00
58

9
ns

ns
ns

ns
PF

Te
D

A 
 (P

er
flu

or
ot

et
ra

de
ca

no
ic

 a
ci

d)
37

6-
06

-7
<0

.0
00

25
4

<0
.0

00
25

3
<0

.0
00

25
8

<0
.0

00
26

3
<0

.0
00

26
1

<0
.0

00
26

4
<0

.0
00

25
9

ns
ns

ns
ns

Et
FO

SA
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
41

51
-5

0-
2

<0
.0

03
7

<0
.0

03
68

<0
.0

03
75

<0
.0

03
82

<0
.0

03
8

<0
.0

03
84

<0
.0

03
77

ns
ns

ns
ns

PF
H

xD
A 

 (P
er

flu
or

oh
ex

ad
ec

an
oi

c 
ac

id
)

67
90

5-
19

-5
<0

.0
00

16
4

<0
.0

00
16

3
<0

.0
00

16
6

<0
.0

00
16

9
<0

.0
00

16
8

<0
.0

00
17

<0
.0

00
16

7
ns

ns
ns

ns
PF

O
D

A 
 (P

er
flu

or
oo

ct
ad

ec
an

oi
c 

ac
id

)
16

51
7-

11
-6

<0
.0

00
48

1
<0

.0
00

47
9

<0
.0

00
48

9
<0

.0
00

49
8

<0
.0

00
49

4
<0

.0
00

5
<0

.0
00

49
1

ns
ns

ns
ns

M
eF

O
SE

 (N
M

et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oe

th
an

ol
)

24
44

8-
09

-7
<0

.0
04

77
<0

.0
04

75
<0

.0
04

85
<0

.0
04

94
<0

.0
04

9
<0

.0
04

96
<0

.0
04

87
ns

ns
ns

ns
Et

FO
SE

  (
N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oe

th
an

ol
)

16
91

-9
9-

2
<0

.0
05

18
<0

.0
05

15
<0

.0
05

26
<0

.0
05

36
<0

.0
05

32
<0

.0
05

38
<0

.0
05

28
ns

ns
ns

ns

B
O

LD
C

on
ce

nt
ra

tio
n 

ex
ce

ed
s 

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

 C
od

e 
N

on
-In

du
st

ria
l D

ire
ct

 C
on

ta
ct

 S
ta

nd
ar

d 
an

d 
Ai

r F
or

ce
 G

ui
da

nc
e 

fo
r S

oi
ls

 a
nd

 S
ed

im
en

ts
B

O
LD

C
on

ce
nt

ra
tio

n 
de

te
ct

ed
 a

bo
ve

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

ns
N

o 
st

an
da

rd
 e

st
ab

lis
he

d.
 

<
C

on
ce

nt
ra

tio
n 

le
ss

 th
an

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

D
up

D
up

lic
at

e
m

g/
Kg

 M
illi

gr
am

s 
pe

r k
ilo

gr
am

 (e
qu

iv
al

en
t t

o 
pa

rts
 p

er
 m

illi
on

)
μg

/K
g

J
Th

e 
am

ou
nt

 d
et

ec
te

d 
is

 a
bo

ve
 th

e 
m

et
ho

d 
de

te
ct

io
n 

le
ve

l b
ut

 b
el

ow
 th

e 
re

po
rti

ng
 li

m
it,

 a
n 

ar
ea

 o
f l

es
s 

ce
rta

in
 q

ua
nt

ita
tio

n.
Q

Th
e 

io
n 

tra
si

tio
n 

ra
tio

 is
 o

ut
si

de
 o

f t
he

 a
cc

ep
ta

nc
e 

cr
ite

ria
. 

D
D

ilu
tio

n
1 W

is
co

ns
in

 D
ep

ar
tm

en
t o

f N
at

ur
al

 R
es

ou
rc

es
 N

R
 7

20
 W

is
co

ns
in

 A
dm

in
is

tra
tiv

e 
C

od
e 

R
es

id
ua

l C
on

ta
m

in
an

t L
ev

el
s 

(R
C

Ls
) f

or
 s

oi
l.

2 Ai
r F

or
ce

 G
ui

da
nc

e 
sc

re
en

in
g 

le
ve

ls
 c

al
cu

la
te

d 
us

in
g 

th
e 

U
SE

PA
 R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
 c

al
cu

la
to

r [
ht

tp
s:

//e
pa

-p
rg

s.
or

nl
.g

ov
/c

gi
bi

n/
ch

em
ic

al
s/

cs
l_

se
ar

ch
]. 

An
al

yt
ic

al
 R

es
ul

t (
m

g/
K

g)

Ta
bl

e 
1 

(c
on

tin
ue

d)
Su

m
m

ar
y 

of
 S

oi
l S

am
pl

e 
An

al
yt

ic
al

 R
es

ul
ts

 - 
Pe

r-
an

d 
Po

ly
flu

or
in

at
ed

 A
lk

yl
 S

ub
st

an
ce

s 
(P

FA
S)

W
is

co
ns

in
 A

ir 
N

at
io

na
l G

ua
rd

 - 
Tr

ua
x 

Fi
el

d 
- F

35
 B

ed
 D

ow
n 

Pr
oj

ec
t

10
/7

/2
02

0 
- 1

0/
8/

20
20

C
AS

 #

So
il 

St
an

da
rd

s

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

. C
od

e1



B
or

in
g 

N
um

be
r/D

ep
th

07
-A

A-
G

P-
10

 1
'-2

'
07

-A
A-

G
P-

11
 1

'-2
'

07
-A

A-
G

P-
12

 1
'-2

'
07

-A
A-

G
P-

13
 1

'-2
'

07
-A

A-
G

P-
14

 1
'-2

'
07

-A
A-

G
P-

15
 1

'-2
'

07
-A

A-
G

P-
16

 1
'-2

'
So

il 
Ty

pe
G

W
/M

H
G

P/
C

L
M

L/
C

H
M

L/
C

L
SM

G
C

C
L

Ai
r F

or
ce

 G
ui

da
nc

e
U

SE
PA

 R
eg

io
na

l 
So

lid
s,

 P
er

ce
nt

72
.9

82
.7

87
.3

82
.8

88
.1

84
.4

92
.5

fo
r S

oi
ls

 a
nd

 
Sc

re
en

in
g 

Le
ve

l (
R

SL
)3

N
on

-In
du

st
ria

l
In

du
st

ria
l 

Se
di

m
en

ts
2

R
es

id
en

tia
l S

oi
l

Pe
r-

an
d 

Po
ly

flu
or

in
at

ed
 A

lk
yl

 S
ub

st
an

ce
s 

(P
FA

S)
D

ire
ct

 C
on

ta
ct

 
D

ire
ct

 C
on

ta
ct

(m
g/

K
g)

(m
g/

K
g)

Ac
ro

ny
m

 / 
(N

am
e)

(m
g/

K
g)

(m
g/

K
g)

PF
B

A 
 (P

er
flu

or
ob

ut
an

oi
c 

ac
id

)
37

5-
22

-4
0.

00
24

8
<0

.0
00

34
6

<0
.0

00
34

7
<0

.0
00

33
4

<0
.0

00
33

8
<0

.0
00

33
6

<0
.0

00
33

7
ns

ns
ns

ns
PF

Pe
A 

 (P
er

flu
or

op
en

ta
no

ic
 a

ci
d)

27
06

-9
0-

3
0.

01
46

0.
00

04
28

 J
<0

.0
00

4
<0

.0
00

38
4

<0
.0

00
38

9
<0

.0
00

38
7

<0
.0

00
38

7
ns

ns
ns

ns
PF

B
S 

 (P
er

flu
or

ob
ut

an
es

ul
fo

ni
c 

ac
id

)
37

5-
73

-5
0.

01
78

<0
.0

00
30

4
<0

.0
00

30
5

<0
.0

00
29

3
<0

.0
00

29
7

<0
.0

00
29

5
<0

.0
00

29
6

ns
ns

ns
1,

30
0

4:
2 

FT
S 

 (4
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
75

71
24

-7
2-

4
<0

.0
00

36
<0

.0
00

36
<0

.0
00

36
2

<0
.0

00
34

8
<0

.0
00

35
2

<0
.0

00
35

<0
.0

00
35

ns
ns

ns
ns

PF
H

xA
  (

Pe
rfl

uo
ro

he
xa

no
ic

 a
ci

d)
30

7-
24

-4
0.

02
57

<0
.0

00
21

6
<0

.0
00

21
7

<0
.0

00
20

9
<0

.0
00

21
1

<0
.0

00
21

<0
.0

00
21

ns
ns

ns
ns

PF
Pe

S 
 (P

er
flu

or
op

en
ta

ne
su

lfo
ni

c 
ac

id
)

27
06

-9
1-

4
0.

10
8

<0
.0

00
65

8
<0

.0
00

66
1

<0
.0

00
63

5
<0

.0
00

64
3

<0
.0

00
63

9
<0

.0
00

64
ns

ns
ns

ns
H

FP
O

-D
A 

 (H
ex

af
lu

or
op

ro
py

le
ne

 o
xi

de
 d

im
er

 a
ci

d)
13

25
2-

13
-6

<0
.0

01
18

<0
.0

01
18

<0
.0

01
19

<0
.0

01
14

<0
.0

01
15

<0
.0

01
15

<0
.0

01
15

ns
ns

ns
ns

PF
H

pA
  (

Pe
rfl

uo
ro

he
pt

an
oi

c 
ac

id
)

37
5-

85
-9

0.
02

17
<0

.0
00

47
8

<0
.0

00
48

<0
.0

00
46

1
<0

.0
00

46
7

<0
.0

00
46

4
<0

.0
00

46
5

ns
ns

ns
ns

AD
O

N
A 

 (A
m

m
on

iu
m

 4
,8

di
ox

a
3H

pe
rfl

uo
ro

no
na

no
at

e)
91

90
05

-1
4-

4
<0

.0
00

34
<0

.0
00

34
<0

.0
00

34
1

<0
.0

00
32

8
<0

.0
00

33
2

<0
.0

00
33

<0
.0

00
33

1
ns

ns
ns

ns
PF

H
xS

  (
Pe

rfl
uo

ro
he

xa
ne

su
lfo

ni
c 

ac
id

)
35

5-
46

-4
0.

74
7 

D
<0

.0
00

39
<0

.0
00

39
2

<0
.0

00
37

7
0.

00
05

99
<0

.0
00

37
9

<0
.0

00
37

9
ns

ns
ns

ns
6:

2 
FT

S 
 (6

:2
 F

lu
or

ot
el

om
er

 s
ul

fo
ni

c 
ac

id
)

27
61

9-
97

-2
0.

30
2

<0
.0

00
65

4
<0

.0
00

65
7

<0
.0

00
63

1
<0

.0
00

63
9

<0
.0

00
63

5
<0

.0
00

63
6

ns
ns

ns
ns

PF
O

A 
(P

er
flu

or
oo

ct
an

oi
c 

ac
id

)
33

5-
67

-1
0.

05
25

<0
.0

00
47

<0
.0

00
47

2
<0

.0
00

45
4

<0
.0

00
45

9
<0

.0
00

45
6

<0
.0

00
45

7
1.

26
16

.4
1.

26
ns

PF
H

pS
  (

P e
rfl

uo
ro

he
pt

an
es

ul
fo

ni
c 

ac
id

)
37

5-
92

-8
0.

00
41

5
<0

.0
00

73
8

<0
.0

00
74

1
<0

.0
00

71
2

<0
.0

00
72

1
<0

.0
00

71
7

<0
.0

00
71

8
ns

ns
ns

ns
PF

N
A 

 (P
er

flu
or

on
on

an
oi

c 
ac

id
)

37
5-

95
-1

<0
.0

00
31

2
<0

.0
00

31
2

<0
.0

00
31

3
<0

.0
00

30
1

<0
.0

00
30

5
<0

.0
00

30
3

<0
.0

00
30

4
ns

ns
ns

ns
PF

O
SA

  (
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
na

m
id

e)
75

4-
91

-6
<0

.0
01

01
<0

.0
01

01
<0

.0
01

01
<0

.0
00

97
3

<0
.0

00
98

5
<0

.0
00

97
9

<0
.0

00
98

1
ns

ns
ns

ns
PF

O
S 

 (P
er

flu
or

oo
ct

an
es

ul
fo

ni
c 

ac
id

)
17

63
-2

3-
1

0.
01

91
 Q

0.
00

24
3

<0
.0

00
43

2
<0

.0
00

41
5

0.
00

04
24

 J
, Q

0.
00

15
8

0.
00

27
4

1.
26

16
.4

1.
26

ns
9C

l-P
F3

O
N

S 
(9

ch
lo

ro
he

xa
de

ca
flu

or
o

3
ox

an
on

an
e

1
su

lfo
ni

c 
ac

id
75

64
26

-5
8-

1
<0

.0
00

37
<0

.0
00

37
<0

.0
00

37
2

<0
.0

00
35

7
<0

.0
00

36
2

<0
.0

00
35

9
<0

.0
00

36
ns

ns
ns

ns
PF

D
A 

 (P
er

flu
or

od
ec

an
oi

c 
ac

id
)

33
5-

76
-2

<0
.0

00
45

2
<0

.0
00

45
2

<0
.0

00
45

4
<0

.0
00

43
6

<0
.0

00
44

2
<0

.0
00

43
9

<0
.0

00
44

ns
ns

ns
ns

8:
2 

FT
S 

 (8
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
39

10
8-

34
-4

<0
.0

00
72

3
<0

.0
00

72
2

<0
.0

00
72

5
<0

.0
00

69
7

<0
.0

00
70

6
<0

.0
00

70
1

<0
.0

00
70

2
ns

ns
ns

ns
PF

N
S 

 (P
er

flu
or

on
on

an
es

ul
fo

ni
c 

ac
id

)
68

25
9-

12
-1

<0
.0

01
15

<0
.0

01
15

<0
.0

01
15

<0
.0

01
11

<0
.0

01
12

<0
.0

01
12

<0
.0

01
12

ns
ns

ns
ns

M
eF

O
SA

A 
(N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oa
ce

tic
 a

ci
d)

23
55

-3
1-

9
<0

.0
00

73
7

<0
.0

00
73

6
<0

.0
00

73
9

<0
.0

00
71

1
<0

.0
00

72
<0

.0
00

71
5

<0
.0

00
71

6
ns

ns
ns

ns
Et

FO
SA

A 
(N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
29

91
-5

0-
6

<0
.0

00
68

9
<0

.0
00

68
8

<0
.0

00
69

1
<0

.0
00

66
4

<0
.0

00
67

3
<0

.0
00

66
8

<0
.0

00
66

9
ns

ns
ns

ns
PF

U
nA

 (P
er

flu
or

ou
nd

ec
an

oi
c 

ac
id

)
20

58
-9

4-
8

<0
.0

00
25

8
<0

.0
00

25
8

<0
.0

00
25

9
<0

.0
00

24
9

<0
.0

00
25

2
<0

.0
00

25
1

<0
.0

00
25

1
ns

ns
ns

ns
PF

D
S 

(P
er

flu
or

od
ec

an
es

ul
fo

ni
c 

ac
id

)
33

5-
77

-3
<0

.0
00

69
1

<0
.0

00
69

<0
.0

00
69

3
<0

.0
00

66
6

<0
.0

00
67

5
<0

.0
00

67
<0

.0
00

67
1

ns
ns

ns
ns

11
C

l-P
F3

O
U

dS
 (1

1
ch

lo
ro

ei
co

sa
flu

or
o

3
ox

au
nd

ec
an

e
1

su
lfo

ni
c 

a 7
63

05
1-

92
-9

<0
.0

00
72

3
<0

.0
00

72
2

<0
.0

00
72

5
<0

.0
00

69
7

<0
.0

00
70

6
<0

.0
00

70
1

<0
.0

00
70

2
ns

ns
ns

ns
10

:2
 F

TS
 (1

0:
2 

Fl
uo

ro
te

lo
m

er
 s

ul
fo

ni
c 

ac
id

)
12

02
26

-6
0-

0
<0

.0
01

02
<0

.0
01

02
<0

.0
01

02
<0

.0
00

98
1

<0
.0

00
99

3
<0

.0
00

98
7

<0
.0

00
98

9
ns

ns
ns

ns
PF

D
oA

  (
Pe

rfl
uo

ro
do

de
ca

no
ic

 a
ci

d)
30

7-
55

-1
<0

.0
00

40
4

<0
.0

00
40

4
<0

.0
00

40
6

<0
.0

00
39

<0
.0

00
39

5
<0

.0
00

39
2

<0
.0

00
39

3
ns

ns
ns

ns
M

eF
O

SA
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
31

50
6-

32
-8

<0
.0

05
79

<0
.0

05
78

<0
.0

05
8

<0
.0

05
58

<0
.0

05
65

<0
.0

05
61

<0
.0

05
62

ns
ns

ns
ns

PF
Tr

D
A 

(P
er

flu
or

ot
rid

ec
an

oi
c 

ac
id

)
72

62
9-

94
-8

<0
.0

00
40

2
<0

.0
00

40
2

<0
.0

00
40

4
<0

.0
00

38
8

<0
.0

00
39

3
<0

.0
00

39
<0

.0
00

39
1

ns
ns

ns
ns

PF
D

oS
 (P

er
flu

or
od

od
ec

an
es

ul
fo

ni
c 

ac
id

)
79

78
0-

39
-5

<0
.0

00
60

1
<0

.0
00

6
<0

.0
00

60
3

<0
.0

00
57

9
<0

.0
00

58
7

<0
.0

00
58

3
<0

.0
00

58
4

ns
ns

ns
ns

PF
Te

D
A 

 (P
er

flu
or

ot
et

ra
de

ca
no

ic
 a

ci
d)

37
6-

06
-7

<0
.0

00
26

4
<0

.0
00

26
4

<0
.0

00
26

5
<0

.0
00

25
5

<0
.0

00
25

8
<0

.0
00

25
6

<0
.0

00
25

7
ns

ns
ns

ns
Et

FO
SA

  (
N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
e)

41
51

-5
0-

2
<0

.0
03

84
<0

.0
03

84
<0

.0
03

86
<0

.0
03

71
<0

.0
03

75
<0

.0
03

73
<0

.0
03

74
ns

ns
ns

ns
PF

H
xD

A 
 (P

er
flu

or
oh

ex
ad

ec
an

oi
c 

ac
id

)
67

90
5-

19
-5

<0
.0

00
17

<0
.0

00
17

<0
.0

00
17

1
<0

.0
00

16
4

<0
.0

00
16

6
<0

.0
00

16
5

<0
.0

00
16

5
ns

ns
ns

ns
PF

O
D

A 
 (P

er
flu

or
oo

ct
ad

ec
an

oi
c 

ac
id

)
16

51
7-

11
-6

<0
.0

00
5

<0
.0

00
5

<0
.0

00
50

2
<0

.0
00

48
3

<0
.0

00
48

9
<0

.0
00

48
6

<0
.0

00
48

6
ns

ns
ns

ns
M

eF
O

SE
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
24

44
8-

09
-7

<0
.0

04
96

<0
.0

04
96

<0
.0

04
98

<0
.0

04
79

<0
.0

04
85

<0
.0

04
82

<0
.0

04
83

ns
ns

ns
ns

Et
FO

SE
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
16

91
-9

9-
2

<0
.0

05
39

<0
.0

05
38

<0
.0

05
4

<0
.0

05
19

<0
.0

05
26

<0
.0

05
22

<0
.0

05
23

ns
ns

ns
ns

B
O

LD
C

on
ce

nt
ra

tio
n 

ex
ce

ed
s 

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

 C
od

e 
N

on
-In

du
st

ria
l D

ire
ct

 C
on

ta
ct

 S
ta

nd
ar

d 
an

d 
Ai

r F
or

ce
 G

ui
da

nc
e 

fo
r S

oi
ls

 a
nd

 S
ed

im
en

ts
B

O
LD

C
on

ce
nt

ra
tio

n 
de

te
ct

ed
 a

bo
ve

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

ns
N

o 
st

an
da

rd
 e

st
ab

lis
he

d.
 

<
C

on
ce

nt
ra

tio
n 

le
ss

 th
an

 la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it

D
up

D
up

lic
at

e
m

g/
Kg

 M
illi

gr
am

s 
pe

r k
ilo

gr
am

 (e
qu

iv
al

en
t t

o 
pa

rts
 p

er
 m

illi
on

)
μg

/K
g

J
Th

e 
am

ou
nt

 d
et

ec
te

d 
is

 a
bo

ve
 th

e 
m

et
ho

d 
de

te
ct

io
n 

le
ve

l b
ut

 b
el

ow
 th

e 
re

po
rti

ng
 li

m
it,

 a
n 

ar
ea

 o
f l

es
s 

ce
rta

in
 q

ua
nt

ita
tio

n.
Q

Th
e 

io
n 

tra
si

tio
n 

ra
tio

 is
 o

ut
si

de
 o

f t
he

 a
cc

ep
ta

nc
e 

cr
ite

ria
. 

D
D

ilu
tio

n
1 W

is
co

ns
in

 D
ep

ar
tm

en
t o

f N
at

ur
al

 R
es

ou
rc

es
 N

R
 7

20
 W

is
co

ns
in

 A
dm

in
is

tra
tiv

e 
C

od
e 

R
es

id
ua

l C
on

ta
m

in
an

t L
ev

el
s 

(R
C

Ls
) f

or
 s

oi
l.

2 Ai
r F

or
ce

 G
ui

da
nc

e 
sc

re
en

in
g 

le
ve

ls
 c

al
cu

la
te

d 
us

in
g 

th
e 

U
SE

PA
 R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
 c

al
cu

la
to

r [
ht

tp
s:

//e
pa

-p
rg

s.
or

nl
.g

ov
/c

gi
bi

n/
ch

em
ic

al
s/

cs
l_

se
ar

ch
]. 

An
al

yt
ic

al
 R

es
ul

t (
m

g/
K

g)

Ta
bl

e 
1 

(c
on

tin
ue

d)
Su

m
m

ar
y 

of
 S

oi
l S

am
pl

e 
An

al
yt

ic
al

 R
es

ul
ts

 - 
Pe

r-
an

d 
Po

ly
flu

or
in

at
ed

 A
lk

yl
 S

ub
st

an
ce

s 
(P

FA
S)

W
is

co
ns

in
 A

ir 
N

at
io

na
l G

ua
rd

 - 
Tr

ua
x 

Fi
el

d 
- F

35
 B

ed
 D

ow
n 

Pr
oj

ec
t

10
/7

/2
02

0 
- 1

0/
8/

20
20

C
AS

 #

So
il 

St
an

da
rd

s

W
D

N
R

 N
R

 7
20

 W
is

. A
dm

. C
od

e1



01
-A

A-
M

W
-1

01
-A

A-
M

W
-2

01
-A

A-
M

W
-3

01
-A

A-
M

W
-4

02
-A

A-
M

W
-5

02
-A

A-
M

W
-5

 D
up

03
-A

A-
M

W
-6

03
-A

A-
M

W
-7

03
-A

A-
M

W
-8

04
-A

A-
M

W
-9

M
W

-7
 E

B
U

SE
PA

 H
ea

lth
 A

dv
is

or
y

Sa
m

pl
in

g 
D

at
e

10
/8

/2
02

0
10

/8
/2

02
0

10
/8

/2
02

0
10

/8
/2

02
0

10
/8

/2
02

0
10

/8
/2

02
0

10
/8

/2
02

0
10

/8
/2

02
0

10
/8

/2
02

0
10

/7
/2

02
0

10
/8

/2
02

0
ES

PA
L

D
rin

ki
ng

 W
at

er
 (S

ur
fa

ce
W

at
er

 o
r G

ro
un

dw
at

er
)

Ac
ro

ny
m

 / 
(N

am
e)

(μ
g/

L)
PF

B
A 

 (P
er

flu
or

ob
ut

an
oi

c 
ac

id
)

37
5-

22
-4

0.
00

39
3

0.
00

97
6

<0
.0

00
36

8
0.

01
38

0.
16

1
0.

14
4

0.
13

5
0.

02
86

0.
01

31
0.

00
82

1
<0

.0
00

36
7

ns
ns

ns
PF

Pe
A 

 (P
er

flu
or

op
en

ta
no

ic
 a

ci
d)

27
06

-9
0-

3
0.

00
23

1
0.

00
82

4
0.

03
62

0.
02

69
0.

36
8

0.
36

9
0.

41
1

0.
05

04
0.

01
59

0.
00

39
2

<0
.0

00
64

5
ns

ns
ns

PF
B

S 
 (P

er
flu

or
ob

ut
an

es
ul

fo
ni

c 
ac

id
)

37
5-

73
-5

0.
00

19
4 

J
0.

00
42

9
0.

00
69

0.
00

90
4

0.
09

88
0.

09
62

0.
10

8
0.

07
0.

01
0.

01
58

<0
.0

00
90

2
ns

ns
ns

4:
2 

FT
S 

 (4
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
75

71
24

-7
2-

4
<0

.0
00

70
2

<0
.0

00
70

7
<0

.0
00

70
2

<0
.0

00
71

4
0.

01
18

0.
01

17
0.

01
63

<0
.0

00
68

8
<0

.0
00

71
9

<0
.0

00
71

9
<0

.0
00

7
ns

ns
ns

PF
H

xA
  (

Pe
rfl

uo
ro

he
xa

no
ic

 a
ci

d)
30

7-
24

-4
0.

00
21

4
0.

01
1

0.
04

96
0.

03
07

0.
41

5
0.

41
3

0.
52

1
0.

09
85

0.
02

04
0.

00
49

<0
.0

01
1

ns
ns

ns
PF

Pe
S 

 (P
er

flu
or

op
en

ta
ne

su
lfo

ni
c 

ac
id

)
27

06
-9

1-
4

<0
.0

01
22

0.
00

56
4

0.
00

98
3

0.
00

94
2

0.
1

0.
09

64
0.

12
3

0.
01

27
0.

00
65

4
0.

00
59

3
<0

.0
01

22
ns

ns
ns

H
FP

O
-D

A 
 (H

ex
af

lu
or

op
ro

py
le

ne
 o

xi
de

 d
im

er
 a

ci
d)

13
25

2-
13

-6
<0

.0
02

43
<0

.0
02

45
<0

.0
02

43
<0

.0
02

48
<0

.0
02

52
<0

.0
02

53
<0

.0
02

48
<0

.0
02

38
<0

.0
02

49
<0

.0
02

49
<0

.0
02

43
ns

ns
ns

PF
H

pA
  (

Pe
rfl

uo
ro

he
pt

an
oi

c 
ac

id
)

37
5-

85
-9

0.
00

17
4 

J
0.

00
90

1
0.

03
8

0.
01

71
0.

20
9

0.
20

1
0.

22
4

0.
13

5
0.

01
29

0.
00

21
<0

.0
00

29
8

ns
ns

ns
AD

O
N

A 
 (A

m
m

on
iu

m
 4

,8
di

ox
a

3H
pe

rfl
uo

ro
no

na
no

at
e)

91
90

05
-1

4-
4

<0
.0

00
36

5
<0

.0
00

36
7

<0
.0

00
36

4
<0

.0
00

37
1

<0
.0

00
37

7
<0

.0
00

37
9

<0
.0

00
37

2
<0

.0
00

35
7

<0
.0

00
37

3
<0

.0
00

37
3

<0
.0

00
36

4
ns

ns
ns

PF
H

xS
  (

Pe
rfl

uo
ro

he
xa

ne
su

lfo
ni

c 
ac

id
)

35
5-

46
-4

0.
01

06
0.

06
32

0.
15

0.
13

4
1.

27
1.

23
1

0.
42

3
0.

15
8

0.
06

99
<0

.0
00

47
7

ns
ns

ns
6:

2 
FT

S 
 (6

:2
 F

lu
or

ot
el

om
er

 s
ul

fo
ni

c 
ac

id
)

27
61

9-
97

-2
<0

.0
01

01
< 0

.0
01

02
0.

03
55

0.
00

41
5

0.
68

4
0.

65
5

0.
8

0.
03

12
0.

00
52

3
<0

.0
01

03
<0

.0
01

01
ns

ns
ns

PF
O

A 
(P

er
flu

or
oo

ct
an

oi
c 

ac
id

)
33

5-
67

-1
0.

00
24

6
0.

01
11

0.
05

44
0.

02
17

0.
34

4
0.

33
4

0.
29

6
0.

3
0.

07
27

0.
00

55
7

<0
.0

00
32

8
0.

02
0.

00
2

0.
07

PF
H

pS
  (

Pe
rfl

uo
ro

he
pt

an
es

ul
fo

ni
c 

ac
id

)
37

5-
92

-8
<0

.0
00

47
3

0.
00

05
32

 J
0.

02
12

0.
00

56
0.

07
11

0.
06

07
0.

14
1

0.
53

6
0.

00
19

4 
J

0.
00

10
9 

J
<0

.0
00

47
2

ns
ns

ns
PF

N
A 

 (P
er

flu
or

on
on

an
oi

c 
ac

id
)

37
5-

95
-1

0.
00

07
58

 J
0.

00
11

8 
J

0.
00

89
9

0.
00

26
8

0.
03

44
0.

03
27

0.
01

29
0.

02
51

0.
00

09
96

 J
<0

.0
00

41
9

<0
.0

00
40

8
ns

ns
ns

PF
O

SA
  (

Pe
rfl

uo
ro

oc
ta

ne
 s

ul
fo

na
m

id
e)

75
4-

91
-6

0.
00

50
3

0.
00

51
1

0.
00

63
7

0.
01

43
0.

01
21

0.
00

97
1.

12
0.

03
15

0.
01

74
0.

00
34

6
0.

00
10

4 
J

ns
ns

ns
PF

O
S 

 (P
er

flu
or

oo
ct

an
es

ul
fo

ni
c 

ac
id

)
17

63
-2

3-
1

0.
05

35
0.

02
18

 Q
1.

26
0.

14
4

2.
31

 D
2.

55
 D

5.
19

 D
5.

17
 D

, Q
0.

27
2

0.
04

5 
Q

<0
.0

00
40

6
0.

02
0.

00
2

0.
07

9C
l-P

F3
O

N
S 

(9
ch

lo
ro

he
xa

de
ca

flu
or

o
3

ox
an

on
an

e
1

su
lfo

ni
c 

ac
id

)
75

64
26

-5
8-

1
<0

.0
00

73
2

<0
.0

00
73

7
<0

.0
00

73
2

<0
.0

00
74

5
<0

.0
00

75
8

<0
.0

00
76

<0
.0

00
74

7
<0

.0
00

71
7

<0
.0

00
75

<0
.0

00
75

<0
.0

00
73

ns
ns

ns
PF

D
A 

 (P
er

flu
or

od
ec

an
oi

c 
ac

id
)

33
5-

76
-2

<0
.0

00
75

2
<0

.0
00

75
8

<0
.0

00
75

2
<0

.0
00

76
5

0.
00

19
7 

J
0.

00
16

9 
J

0.
00

27
3

<0
.0

00
73

7
<0

.0
00

77
<0

.0
00

77
<0

.0
00

75
ns

ns
ns

8:
2 

FT
S 

 (8
:2

 F
lu

or
ot

el
om

er
 s

ul
fo

ni
c 

ac
id

)
39

10
8-

34
-4

0.
00

13
1 

J
<0

.0
01

05
0.

04
09

0.
00

37
1

0.
08

46
0.

08
56

0.
26

1
0.

03
52

0.
00

58
3

<0
.0

01
06

<0
.0

01
04

ns
ns

ns
PF

N
S 

 (P
er

flu
or

on
on

an
es

ul
fo

ni
c 

ac
id

)
68

25
9-

12
-1

<0
.0

01
95

<0
.0

01
97

<0
.0

01
95

<0
.0

01
99

<0
.0

02
02

<0
.0

02
03

0.
00

28
2

<0
.0

01
91

<0
.0

02
<0

.0
02

<0
.0

01
95

ns
ns

ns
M

eF
O

SA
A 

(N
M

et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
23

55
-3

1-
9

<0
.0

00
83

3
<0

.0
00

83
9

<0
.0

00
83

3
<0

.0
00

84
8

<0
.0

00
86

3
<0

.0
00

86
5

<0
.0

00
85

<0
.0

00
81

6
<0

.0
00

85
3

<0
.0

00
85

3
<0

.0
00

83
1

ns
ns

ns
Et

FO
SA

A 
(N

Et
hy

l p
er

flu
or

oo
ct

an
e 

su
lfo

na
m

id
oa

ce
tic

 a
ci

d)
29

91
-5

0-
6

<0
.0

00
69

2
<0

.0
00

69
7

<0
.0

00
69

2
<0

.0
00

70
4

<0
.0

00
71

6
<0

.0
00

71
8

0.
00

09
87

 J
<0

.0
00

67
8

<0
.0

00
70

8
<0

.0
00

70
8

<0
.0

00
69

ns
ns

ns
PF

U
nA

 (P
er

flu
or

ou
nd

ec
an

oi
c 

ac
id

)
20

58
-9

4-
8

<0
.0

00
53

<0
.0

00
53

4
<0

.0
00

53
<0

.0
00

53
9

<0
.0

00
54

9
<0

.0
00

55
<0

.0
00

54
1

<0
.0

00
51

9
<0

.0
00

54
3

<0
.0

00
54

3
<0

.0
00

52
9

ns
ns

ns
PF

D
S 

(P
er

flu
or

od
ec

an
es

ul
fo

ni
c 

ac
id

)
33

5-
77

-3
<0

.0
00

62
1

<0
.0

00
62

6
<0

.0
00

62
1

<0
.0

00
63

2
<0

.0
00

64
3

<0
.0

00
64

5
<0

.0
00

63
3

<0
.0

00
60

8
<0

.0
00

63
6

<0
.0

00
63

6
<0

.0
00

62
ns

ns
ns

11
C

l-P
F3

O
U

dS
 (1

1
ch

lo
ro

ei
co

sa
flu

or
o

3
ox

au
nd

ec
an

e
1

su
lfo

ni
c 

ac
id

)
76

30
51

-9
2-

9
<0

.0
01

22
<0

.0
01

23
<0

.0
01

22
<0

.0
01

24
<0

.0
01

26
<0

.0
01

26
<0

.0
01

24
<0

.0
01

19
<0

.0
01

25
<0

.0
01

25
<0

.0
01

21
ns

ns
ns

10
:2

 F
TS

 (1
0:

2 
Fl

uo
ro

te
lo

m
er

 s
ul

fo
ni

c 
ac

id
)

12
02

26
-6

0-
0

<0
.0

01
58

<0
.0

01
59

<0
.0

01
58

<0
.0

01
61

<0
.0

01
64

<0
.0

01
64

<0
.0

01
61

<0
.0

01
55

<0
.0

01
62

<0
.0

01
62

<0
.0

01
58

ns
ns

ns
PF

D
oA

  (
Pe

rfl
uo

ro
do

de
ca

no
ic

 a
ci

d)
30

7-
55

-1
<0

.0
00

4
<0

.0
00

40
3

<0
.0

00
4

<0
.0

00
40

7
<0

.0
00

41
4

<0
.0

00
41

5
<0

.0
00

40
8

<0
.0

00
39

2
<0

.0
00

40
9

<0
.0

00
40

9
<0

.0
00

39
9

ns
ns

ns
M

eF
O

SA
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
31

50
6-

32
-8

<0
.0

01
93

<0
.0

01
95

<0
.0

01
93

<0
.0

01
97

<0
.0

02
<0

.0
02

01
<0

.0
01

97
<0

.0
01

89
<0

.0
01

98
<0

.0
01

98
<0

.0
01

93
ns

ns
ns

PF
Tr

D
A 

(P
er

flu
or

ot
rid

ec
an

oi
c 

ac
id

)
72

62
9-

94
-8

<0
.0

00
24

9
<0

.0
00

25
1

<0
.0

00
24

9
<0

.0
00

25
4

<0
.0

00
25

8
<0

.0
00

25
9

<0
.0

00
25

4
<0

.0
00

24
4

<0
.0

00
25

5
<0

.0
00

25
5

<0
.0

00
24

9
ns

ns
ns

PF
D

oS
 (P

er
flu

or
od

od
ec

an
es

ul
fo

ni
c 

ac
id

)
79

78
0-

39
-5

<0
.0

02
11

<0
.0

02
12

<0
.0

02
11

<0
.0

02
14

<0
.0

02
18

<0
.0

02
19

<0
.0

02
15

<0
.0

02
06

<0
.0

02
16

<0
.0

02
16

<0
.0

02
1

ns
ns

ns
PF

Te
D

A 
 (P

er
flu

or
ot

et
ra

de
ca

no
ic

 a
ci

d)
37

6-
06

-7
<0

.0
00

38
1

<0
.0

00
38

4
<0

.0
00

38
1

<0
.0

00
38

8
<0

.0
00

39
5

<0
.0

00
39

6
<0

.0
00

38
9

<0
.0

00
37

3
<0

.0
00

39
<0

.0
00

39
<0

.0
00

38
ns

ns
ns

Et
FO

SA
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

e)
41

51
-5

0-
2

<0
.0

02
58

<0
.0

02
6

<0
.0

02
58

<0
.0

02
62

<0
.0

02
67

<0
.0

02
68

<0
.0

02
63

<0
.0

02
53

<0
.0

02
64

<0
.0

02
64

<0
.0

02
57

ns
ns

ns
PF

H
xD

A 
 (P

er
flu

or
oh

ex
ad

ec
an

oi
c 

ac
id

)
67

90
5-

19
-5

<0
.0

00
14

8
<0

.0
00

15
<0

.0
00

14
8

<0
.0

00
15

1
<0

.0
00

15
4

<0
.0

00
15

4
<0

.0
00

15
1

<0
.0

00
14

5
<0

.0
00

15
2

<0
.0

00
15

2
<0

.0
00

14
8

ns
ns

ns
PF

O
D

A 
 (P

er
flu

or
oo

ct
ad

ec
an

oi
c 

ac
id

)
16

51
7-

11
-6

<0
.0

03
1

<0
.0

03
12

<0
.0

03
1

<0
.0

03
15

<0
.0

03
21

<0
.0

03
22

<0
.0

03
16

<0
.0

03
04

<0
.0

03
17

<0
.0

03
17

<0
.0

03
09

ns
ns

ns
M

eF
O

SE
 (N

M
et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
24

44
8-

09
-7

<0
.0

03
06

<0
.0

03
09

<0
.0

03
06

<0
.0

03
12

<0
.0

03
17

<0
.0

03
18

<0
.0

03
13

<0
.0

03
<0

.0
03

14
<0

.0
03

14
<0

.0
03

06
ns

ns
ns

Et
FO

SE
  (

N
Et

hy
l p

er
flu

or
oo

ct
an

e 
su

lfo
na

m
id

oe
th

an
ol

)
16

91
-9

9-
2

<0
.0

04
77

<0
.0

04
8

<0
.0

04
77

<0
.0

04
85

<0
.0

04
94

<0
.0

04
95

<0
.0

04
86

<0
.0

04
67

<0
.0

04
88

<0
.0

04
88

<0
.0

04
75

ns
ns

ns

B
O

LD
Ex

ce
ed

s 
N

R
 1

40
 W

is
co

ns
in

 A
dm

in
is

tra
tio

n 
C

od
e 

En
fo

rc
em

en
t S

ta
nd

ar
d 

(E
S)

 o
r U

SE
PA

 H
ea

lth
 A

dv
is

or
y 

D
rin

ki
ng

 W
at

er
 S

ta
nd

ar
d

B
O

LD
Ex

ce
ed

s 
N

R
 1

40
 W

is
co

ns
in

 A
dm

in
is

tra
tio

n 
C

od
e 

Pr
ev

en
ta

tiv
e 

Ac
tio

n 
Li

m
it 

(P
AL

) 

B
O

LD
Pa

ra
m

et
er

 d
et

ec
te

d 
ab

ov
e 

la
bo

ra
to

ry
 m

et
ho

d 
de

te
ct

io
n 

lim
it.

μg
/L

M
ic

ro
gr

am
s 

pe
r L

ite
r (

eq
ui

va
le

nt
 to

 p
ar

ts
 p

er
 b

illi
o n

)

ns
N

o 
st

an
da

rd
 e

st
ab

lis
he

d

D
D

ilu
tio

n

J
Th

e 
am

ou
nt

 d
et

ec
te

d 
is

 a
bo

ve
 th

e 
m

et
ho

d 
de

te
ct

io
n 

le
ve

l b
ut

 b
el

ow
 th

e 
re

po
rti

ng
 lim

it,
 a

n 
ar

ea
 o

f l
es

s 
ce

rta
in

 q
ua

nt
ita

tio
n.

Q
Th

e 
io

n 
tra

ns
itio

n 
ra

tio
 is

 o
ut

si
de

 o
f t

he
 a

cc
ep

ta
nc

e 
cr

ite
ria

. 
1 St

at
e 

of
 W

is
co

ns
in

 g
ro

un
dw

at
er

 q
ua

lity
 s

ta
nd

ar
ds

 h
av

e 
no

t b
ee

n 
es

ta
bl

is
he

d 
fo

r P
FA

S 
co

m
po

un
ds

. T
he

 W
is

co
ns

in
 D

ep
ar

tm
en

t o
f H

ea
lth

 S
er

vi
ce

s 
(D

H
S)

 h
as

 re
co

m
m

en
de

d 

th
at

 a
n 

en
fo

rc
em

en
t s

ta
nd

ar
d 

(E
S)

 o
f 2

0 
ng

/L
 a

nd
 a

 p
re

ve
nt

at
iv

e 
ac

tio
n 

lim
it 

(P
AL

) o
f 2

 n
g/

L 
be

 u
se

d 
fo

r P
FO

A 
an

d 
PF

O
S 

in
di

vi
du

al
ly

 a
nd

 c
om

bi
ne

d.

U
SE

PA
 =

 U
ni

te
d 

St
at

es
 E

nv
iro

nm
en

ta
l P

ro
te

ct
io

n 
Ag

en
cy

Ta
bl

e 
2 

- S
um

m
ar

y 
of

 G
ro

un
dw

at
er

 A
na

ly
tic

al
 R

es
ul

ts
 - 

Pe
r-

an
d 

Po
ly

flu
or

in
at

ed
 A

lk
yl

 S
ub

st
an

ce
s 

(P
FA

S)

10
/8

/2
02

0

An
al

yt
ic

al
 R

es
ul

t (
μ

g/
L)

W
el

l N
um

be
r

W
is

co
ns

in
 A

ir 
N

at
io

na
l G

ua
rd

 - 
Tr

ua
x 

Fi
el

d 
- F

35
 B

ed
 D

ow
n 

Pr
oj

ec
t

N
R

 1
40

 W
is

. A
dm

. C
od

e 
(μ

g/
L)

1

G
ro

un
dw

at
er

 S
ta

nd
ar

ds
C

AS
 #



Trip

Well Number 01-AA-MW-1 01-AA-MW-2 01-AA-MW-3 01-AA-MW-3 DUP 01-AA-MW-4 02-AA-MW-5 03-AA-MW-6 03-AA-MW-7 03-AA-MW-8 04-AA-MW-9 Blank

Sampling Date 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/7/2020 ES PAL

1,1,1,2-Tetrachloroethane 630-20-6 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 70 7

1,1,1-Trichloroethane 71-55-6 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 200 40

1,1,2,2-Tetrachloroethane 79-34-5 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 0.2 0.02

1,1,2-Trichloroethane 79-00-5 <0.30 <0.30 <0.30 <0.30 1.1 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 5 0.5

1,1-Dichloroethane 75-34-3 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 850 85

1,1-Dichloroethene 75-35-4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 7 0.7

1,1-Dichloropropene 563-58-6 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

1,2,3-Trichlorobenzene 87-61-6 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 ns ns

1,2,3-Trichloropropane 96-18-4 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 60 12

1,2,4-Trichlorobenzene 120-82-1 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 70 14

1,2,4-Trimethylbenzene 95-63-6 <0.29 0.73 130 130 <0.29 M <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 480 96

1,2-Dibromo-3-chloropropane 96-12-8 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.2 0.02

1,2-Dibromoethane 106-93-4 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 0.05 0.005

1,2-Dichlorobenzene 95-50-1 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 600 60

1,2-Dichloroethane 107-06-2 <0.24 <0.24 7.3 7.2 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 5 0.5

1,2-Dichloropropane 78-87-5 <0.18 <0.18 2.0 1.9 1.4 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 5 0.5

1,3,5-Trimethylbenzene 108-67-8 <0.27 <0.27 <0.27 <0.27 <0.27 M <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 480 96

1,3-Dichlorobenzene 541-73-1 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 600 120

1,3-Dichloropropane 142-28-9 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 ns ns

1,4-Dichlorobenzene 106-46-7 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 75 15

2,2-Dichloropropane 594-20-7 <0.30 <0.30 <0.30 <0.30 1.8 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

2-Butanone 78-93-3 <2.6 <2.6 <2.6 <2.6 <2.6 <2.6 <2.6 <2.6 <2.6 <2.6 <2.6 4,000 800

2-Chlorotoluene 95-49-8 <0.25 <0.25 <0.25 <0.25 52 M <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 ns ns

2-Hexanone 591-78-6 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 ns ns

4-Chlorotoluene 106-43-4 <0.30 <0.30 <0.30 <0.30 <0.30 M <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

4-Methyl-2-pentanone 108-10-1 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 500 50

Acetone 67-64-1 <4.0 <4.0 19 17 4.2 <4.0 4.2 <4.0 <4.0 <4.0 <4.0 9,000 1,800

Benzene 71-43-2 <0.40 <0.40 220 210 0.58 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 5 0.5

Bromobenzene 108-86-1 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Bromochloromethane 74-97-5 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

Bromodichloromethane 75-27-4 <0.29 0.41 0.79 0.82 0.56 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 0.5 0.06

Bromoform 75-25-2 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 4.4 0.44

Bromomethane 74-83-9 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 10 1

Carbon disulfide 75-15-0 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 0.81 <0.60 <0.60 <0.60 <0.60 1,000 200

Carbon tetrachloride 56-23-5 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 5 0.5

Chlorobenzene 108-90-7 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

Chloroethane 75-00-3 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 400 80

Chloroform 67-66-3 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 6 0.6

Chloromethane 74-87-3 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 30 3

cis-1,2-Dichloroethene 156-59-2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 0.36 <0.30 <0.30 <0.30 <0.30 70 7

cis-1,3-Dichloropropene 10061-01-5 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.4 0.04

Dibromochloromethane 124-48-1 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 60 6

Dibromomethane 74-95-3 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 ns ns

Dichlorodifluoromethane 75-71-8 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 1,000 200

Diisopropyl ether 108-20-3 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Ethylbenzene 100-41-4 <0.30 <0.30 1.4 1.3 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 700 140

Hexachlorobutadiene 87-68-3 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Isopropylbenzene 98-82-8 <0.30 <0.30 19 19 25 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

m & p-Xylene 179601-23-1 <0.70 <0.70 27 29 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 2000 400

Methyl tert-butyl ether 1634-04-4 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 60 12

Methylene chloride 75-09-2 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.91 5 0.5

Naphthalene 91-20-3 <0.30 <0.30 47 52 52 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 100 10

n-Butylbenzene 104-51-8 <0.29 <0.29 16 16 4.3 M <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 ns ns

n-Propylbenzene 103-65-1 <0.30 <0.30 35 36 29 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

o-Xylene 95-47-6 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 2000 400

p-Isopropyltoluene 99-87-6 <0.30 <0.30 13 13 <0.30 M <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

sec-Butylbenzene 135-98-8 <0.40 2.3 19 19 8.5 M <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Styrene 100-42-5 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 100 10

tert-Butylbenzene 98-06-6 <0.40 0.46 1.6 1.6 1.2 M <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Tetrachloroethene 127-18-4 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 5 0.5

Tetrahydrofuran 109-99-9 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 50 10

Toluene 108-88-3 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 800 160

trans-1,2-Dichloroethene 156-60-5 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 100 20

trans-1,3-Dichloropropene 10061-02-6 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 0.4 0.04

Trichloroethene 79-01-6 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 5 0.5

Trichlorofluoromethane 75-69-4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Vinyl acetate 108-05-4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 ns ns

Vinyl chloride 75-01-4 <0.14 <0.14 <0.14 <0.14 <0.14 M <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 0.2 0.002

BOLD Exceeds NR 140 Wisconsin Administration Code Enforcement Standard (ES) 

BOLD Exceeds NR 140 Wisconsin Administration Code Preventative Action Limit (PAL) 

BOLD Parameter detected above laboratory method detection limit.

μg/L Concentrations reported as micrograms per liter

-- Not analyzed

ns No standard established

USEPA = United States Environmental Protection Agency

M Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits

CAS #

Volatile Organic Compounds Analytical Result (μg/L)

Table 3 - Summary of Groundwater Analytical Results - Volatile Organic Compounds (VOC)
Wisconsin Air National Guard - Truax Field - F35 Bed Down Project

10/08/20

NR 140 Wis. Adm. Code 

(μg/L)

Groundwater Standards





Appendix A                          

Summary of Soil Sample Laboratory Analytical 

Results by Site
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Appendix B

Summary of Groundwater Sample Laboratory

Analytical Results by Site
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Well Number 01-AA-MW-1 01-AA-MW-2 01-AA-MW-3 01-AA-MW-3 DUP 01-AA-MW-4

Sampling Date 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 ES PAL

1,1,1,2-Tetrachloroethane 630-20-6 <0.40 <0.40 <0.40 <0.40 <0.40 70 7

1,1,1-Trichloroethane 71-55-6 <0.29 <0.29 <0.29 <0.29 <0.29 200 40

1,1,2,2-Tetrachloroethane 79-34-5 <0.30 <0.30 <0.30 <0.30 <0.30 0.2 0.02

1,1,2-Trichloroethane 79-00-5 <0.30 <0.30 <0.30 <0.30 1.1 5 0.5

1,1-Dichloroethane 75-34-3 <0.30 <0.30 <0.30 <0.30 <0.30 850 85

1,1-Dichloroethene 75-35-4 <0.40 <0.40 <0.40 <0.40 <0.40 7 0.7

1,1-Dichloropropene 563-58-6 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

1,2,3-Trichlorobenzene 87-61-6 <0.23 <0.23 <0.23 <0.23 <0.23 ns ns

1,2,3-Trichloropropane 96-18-4 <0.30 <0.30 <0.30 <0.30 <0.30 60 12

1,2,4-Trichlorobenzene 120-82-1 <0.28 <0.28 <0.28 <0.28 <0.28 70 14

1,2,4-Trimethylbenzene 95-63-6 <0.29 0.73 130 130 <0.29 M 480 96

1,2-Dibromo-3-chloropropane 96-12-8 <0.25 <0.25 <0.25 <0.25 <0.25 0.2 0.02

1,2-Dibromoethane 106-93-4 <0.30 <0.30 <0.30 <0.30 <0.30 0.05 0.005

1,2-Dichlorobenzene 95-50-1 <0.30 <0.30 <0.30 <0.30 <0.30 600 60

1,2-Dichloroethane 107-06-2 <0.24 <0.24 7.3 7.2 <0.24 5 0.5

1,2-Dichloropropane 78-87-5 <0.18 <0.18 2.0 1.9 1.4 5 0.5

1,3,5-Trimethylbenzene 108-67-8 <0.27 <0.27 <0.27 <0.27 <0.27 M 480 96

1,3-Dichlorobenzene 541-73-1 <0.26 <0.26 <0.26 <0.26 <0.26 600 120

1,3-Dichloropropane 142-28-9 <0.17 <0.17 <0.17 <0.17 <0.17 ns ns

1,4-Dichlorobenzene 106-46-7 <0.30 <0.30 <0.30 <0.30 <0.30 75 15

2,2-Dichloropropane 594-20-7 <0.30 <0.30 <0.30 <0.30 1.8 ns ns

2-Butanone 78-93-3 <2.6 <2.6 <2.6 <2.6 <2.6 4,000 800

2-Chlorotoluene 95-49-8 <0.25 <0.25 <0.25 <0.25 52 M ns ns

2-Hexanone 591-78-6 <3.0 <3.0 <3.0 <3.0 <3.0 ns ns

4-Chlorotoluene 106-43-4 <0.30 <0.30 <0.30 <0.30 <0.30 M ns ns

4-Methyl-2-pentanone 108-10-1 <2.2 <2.2 <2.2 <2.2 <2.2 500 50

Acetone 67-64-1 <4.0 <4.0 19 17 4.2 9,000 1,800

Benzene 71-43-2 <0.40 <0.40 220 210 0.58 5 0.5

Bromobenzene 108-86-1 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Bromochloromethane 74-97-5 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

Bromodichloromethane 75-27-4 <0.29 0.41 0.79 0.82 0.56 0.5 0.06

Bromoform 75-25-2 <0.40 <0.40 <0.40 <0.40 <0.40 4.4 0.44

Bromomethane 74-83-9 <0.90 <0.90 <0.90 <0.90 <0.90 10 1

Carbon disulfide 75-15-0 <0.60 <0.60 <0.60 <0.60 <0.60 1,000 200

Carbon tetrachloride 56-23-5 <0.30 <0.30 <0.30 <0.30 <0.30 5 0.5

Chlorobenzene 108-90-7 <0.30 <0.30 <0.30 <0.30 <0.30 ns ns

Chloroethane 75-00-3 <0.50 <0.50 <0.50 <0.50 <0.50 400 80

Chloroform 67-66-3 <0.30 <0.30 <0.30 <0.30 <0.30 6 0.6

Chloromethane 74-87-3 <0.60 <0.60 <0.60 <0.60 <0.60 30 3

cis-1,2-Dichloroethene 156-59-2 <0.30 <0.30 <0.30 <0.30 <0.30 70 7

cis-1,3-Dichloropropene 10061-01-5 <0.16 <0.16 <0.16 <0.16 <0.16 0.4 0.04

Dibromochloromethane 124-48-1 <0.30 <0.30 <0.30 <0.30 <0.30 60 6

Dibromomethane 74-95-3 <0.22 <0.22 <0.22 <0.22 <0.22 ns ns

Dichlorodifluoromethane 75-71-8 <0.40 <0.40 <0.40 <0.40 <0.40 1,000 200

Diisopropyl ether 108-20-3 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Ethylbenzene 100-41-4 <0.30 <0.30 1.4 1.3 <0.30 700 140

Hexachlorobutadiene 87-68-3 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Isopropylbenzene 98-82-8 <0.30 <0.30 19 19 25 ns ns

m & p-Xylene 179601-23-1 <0.70 <0.70 27 29 <0.70 2000 400

Methyl tert-butyl ether 1634-04-4 <0.30 <0.30 <0.30 <0.30 <0.30 60 12

Methylene chloride 75-09-2 <0.40 <0.40 <0.40 <0.40 <0.40 5 0.5

Naphthalene 91-20-3 <0.30 <0.30 47 52 52 100 10

n-Butylbenzene 104-51-8 <0.29 <0.29 16 16 4.3 M ns ns

n-Propylbenzene 103-65-1 <0.30 <0.30 35 36 29 ns ns

o-Xylene 95-47-6 <0.26 <0.26 <0.26 <0.26 <0.26 2000 400

p-Isopropyltoluene 99-87-6 <0.30 <0.30 13 13 <0.30 M ns ns

sec-Butylbenzene 135-98-8 <0.40 2.3 19 19 8.5 M ns ns

Styrene 100-42-5 <0.29 <0.29 <0.29 <0.29 <0.29 100 10

tert-Butylbenzene 98-06-6 <0.40 0.46 1.6 1.6 1.2 M ns ns

Tetrachloroethene 127-18-4 <0.27 <0.27 <0.27 <0.27 <0.27 5 0.5

Tetrahydrofuran 109-99-9 <3.0 <3.0 <3.0 <3.0 <3.0 50 10

Toluene 108-88-3 <0.21 <0.21 <0.21 <0.21 <0.21 800 160

trans-1,2-Dichloroethene 156-60-5 <0.30 <0.30 <0.30 <0.30 <0.30 100 20

trans-1,3-Dichloropropene 10061-02-6 <0.23 <0.23 <0.23 <0.23 <0.23 0.4 0.04

Trichloroethene 79-01-6 <0.30 <0.30 <0.30 <0.30 <0.30 5 0.5

Trichlorofluoromethane 75-69-4 <0.40 <0.40 <0.40 <0.40 <0.40 ns ns

Vinyl acetate 108-05-4 <5.0 <5.0 <5.0 <5.0 <5.0 ns ns

Vinyl chloride 75-01-4 <0.14 <0.14 <0.14 <0.14 <0.14 M 0.2 0.002

BOLD Exceeds NR 140 Wisconsin Administration Code Enforcement Standard (ES) 

BOLD Exceeds NR 140 Wisconsin Administration Code Preventative Action Limit (PAL) 

BOLD Parameter detected above laboratory method detection limit.

μg/L Concentrations reported as micrograms per liter

-- Not analyzed

ns No standard established

USEPA = United States Environmental Protection Agency

F-35 Munitions Maintenance and Inspection Facility; Project Location 01

Volatile Organic Compounds (μg/L)

Summary of Groundwater Analytical Results - Volatile Organic Compounds (VOC)
Wisconsin Air National Guard - Truax Field - F35 Bed Down Project

10/08/20

Groundwater Standards

CAS #

NR 140 Wis. Adm. Code 

Analytical Results (μg/L)



Well Number 02-AA-MW-5

Sampling Date 10/8/2020 ES PAL

1,1,1,2-Tetrachloroethane 630-20-6 <0.40 70 7

1,1,1-Trichloroethane 71-55-6 <0.29 200 40

1,1,2,2-Tetrachloroethane 79-34-5 <0.30 0.2 0.02

1,1,2-Trichloroethane 79-00-5 <0.30 5 0.5

1,1-Dichloroethane 75-34-3 <0.30 850 85

1,1-Dichloroethene 75-35-4 <0.40 7 0.7

1,1-Dichloropropene 563-58-6 <0.30 ns ns

1,2,3-Trichlorobenzene 87-61-6 <0.23 ns ns

1,2,3-Trichloropropane 96-18-4 <0.30 60 12

1,2,4-Trichlorobenzene 120-82-1 <0.28 70 14

1,2,4-Trimethylbenzene 95-63-6 <0.29 480 96

1,2-Dibromo-3-chloropropane 96-12-8 <0.25 0.2 0.02

1,2-Dibromoethane 106-93-4 <0.30 0.05 0.005

1,2-Dichlorobenzene 95-50-1 <0.30 600 60

1,2-Dichloroethane 107-06-2 <0.24 5 0.5

1,2-Dichloropropane 78-87-5 <0.18 5 0.5

1,3,5-Trimethylbenzene 108-67-8 <0.27 480 96

1,3-Dichlorobenzene 541-73-1 <0.26 600 120

1,3-Dichloropropane 142-28-9 <0.17 ns ns

1,4-Dichlorobenzene 106-46-7 <0.30 75 15

2,2-Dichloropropane 594-20-7 <0.30 ns ns

2-Butanone 78-93-3 <2.6 4,000 800

2-Chlorotoluene 95-49-8 <0.25 ns ns

2-Hexanone 591-78-6 <3.0 ns ns

4-Chlorotoluene 106-43-4 <0.30 ns ns

4-Methyl-2-pentanone 108-10-1 <2.2 500 50

Acetone 67-64-1 <4.0 9,000 1,800

Benzene 71-43-2 <0.40 5 0.5

Bromobenzene 108-86-1 <0.40 ns ns

Bromochloromethane 74-97-5 <0.30 ns ns

Bromodichloromethane 75-27-4 <0.29 0.5 0.06

Bromoform 75-25-2 <0.40 4.4 0.44

Bromomethane 74-83-9 <0.90 10 1

Carbon disulfide 75-15-0 <0.60 1,000 200

Carbon tetrachloride 56-23-5 <0.30 5 0.5

Chlorobenzene 108-90-7 <0.30 ns ns

Chloroethane 75-00-3 <0.50 400 80

Chloroform 67-66-3 <0.30 6 0.6

Chloromethane 74-87-3 <0.60 30 3

cis-1,2-Dichloroethene 156-59-2 <0.30 70 7

cis-1,3-Dichloropropene 10061-01-5 <0.16 0.4 0.04

Dibromochloromethane 124-48-1 <0.30 60 6

Dibromomethane 74-95-3 <0.22 ns ns

Dichlorodifluoromethane 75-71-8 <0.40 1,000 200

Diisopropyl ether 108-20-3 <0.40 ns ns

Ethylbenzene 100-41-4 <0.30 700 140

Hexachlorobutadiene 87-68-3 <0.40 ns ns

Isopropylbenzene 98-82-8 <0.30 ns ns

m & p-Xylene 179601-23-1 <0.70 2000 400

Methyl tert-butyl ether 1634-04-4 <0.30 60 12

Methylene chloride 75-09-2 <0.40 5 0.5

Naphthalene 91-20-3 <0.30 100 10

n-Butylbenzene 104-51-8 <0.29 ns ns

n-Propylbenzene 103-65-1 <0.30 ns ns

o-Xylene 95-47-6 <0.26 2000 400

p-Isopropyltoluene 99-87-6 <0.30 ns ns

sec-Butylbenzene 135-98-8 <0.40 ns ns

Styrene 100-42-5 <0.29 100 10

tert-Butylbenzene 98-06-6 <0.40 ns ns

Tetrachloroethene 127-18-4 <0.27 5 0.5

Tetrahydrofuran 109-99-9 <3.0 50 10

Toluene 108-88-3 <0.21 800 160

trans-1,2-Dichloroethene 156-60-5 <0.30 100 20

trans-1,3-Dichloropropene 10061-02-6 <0.23 0.4 0.04

Trichloroethene 79-01-6 <0.30 5 0.5

Trichlorofluoromethane 75-69-4 <0.40 ns ns

Vinyl acetate 108-05-4 <5.0 ns ns

Vinyl chloride 75-01-4 <0.14 0.2 0.002

BOLD Exceeds NR 140 Wisconsin Administration Code Enforcement Standard (ES) 

BOLD Exceeds NR 140 Wisconsin Administration Code Preventative Action Limit (PAL) 

BOLD Parameter detected above laboratory method detection limit.

μg/L Concentrations reported as micrograms per liter

-- Not analyzed

ns No standard established

USEPA = United States Environmental Protection Agency

F-35 Alter B400AMXS - Building; Project Location 02

Volatile Organic Compounds (μg/L)

Summary of Groundwater Analytical Results - Volatile Organic Compounds (VOC)
Wisconsin Air National Guard - Truax Field - F35 Bed Down Project

10/08/20

Groundwater Standards

CAS #

NR 140 Wis. Adm. Code 



Well Number 03-AA-MW-6 03-AA-MW-7 03-AA-MW-8

Sampling Date 10/8/2020 10/8/2020 10/8/2020 ES PAL

1,1,1,2-Tetrachloroethane 630-20-6 <0.40 <0.40 <0.40 70 7

1,1,1-Trichloroethane 71-55-6 <0.29 <0.29 <0.29 200 40

1,1,2,2-Tetrachloroethane 79-34-5 <0.30 <0.30 <0.30 0.2 0.02

1,1,2-Trichloroethane 79-00-5 <0.30 <0.30 <0.30 5 0.5

1,1-Dichloroethane 75-34-3 <0.30 <0.30 <0.30 850 85

1,1-Dichloroethene 75-35-4 <0.40 <0.40 <0.40 7 0.7

1,1-Dichloropropene 563-58-6 <0.30 <0.30 <0.30 ns ns

1,2,3-Trichlorobenzene 87-61-6 <0.23 <0.23 <0.23 ns ns

1,2,3-Trichloropropane 96-18-4 <0.30 <0.30 <0.30 60 12

1,2,4-Trichlorobenzene 120-82-1 <0.28 <0.28 <0.28 70 14

1,2,4-Trimethylbenzene 95-63-6 <0.29 <0.29 <0.29 480 96

1,2-Dibromo-3-chloropropane 96-12-8 <0.25 <0.25 <0.25 0.2 0.02

1,2-Dibromoethane 106-93-4 <0.30 <0.30 <0.30 0.05 0.005

1,2-Dichlorobenzene 95-50-1 <0.30 <0.30 <0.30 600 60

1,2-Dichloroethane 107-06-2 <0.24 <0.24 <0.24 5 0.5

1,2-Dichloropropane 78-87-5 <0.18 <0.18 <0.18 5 0.5

1,3,5-Trimethylbenzene 108-67-8 <0.27 <0.27 <0.27 480 96

1,3-Dichlorobenzene 541-73-1 <0.26 <0.26 <0.26 600 120

1,3-Dichloropropane 142-28-9 <0.17 <0.17 <0.17 ns ns

1,4-Dichlorobenzene 106-46-7 <0.30 <0.30 <0.30 75 15

2,2-Dichloropropane 594-20-7 <0.30 <0.30 <0.30 ns ns

2-Butanone 78-93-3 <2.6 <2.6 <2.6 4,000 800

2-Chlorotoluene 95-49-8 <0.25 <0.25 <0.25 ns ns

2-Hexanone 591-78-6 <3.0 <3.0 <3.0 ns ns

4-Chlorotoluene 106-43-4 <0.30 <0.30 <0.30 ns ns

4-Methyl-2-pentanone 108-10-1 <2.2 <2.2 <2.2 500 50

Acetone 67-64-1 4.2 <4.0 <4.0 9,000 1,800

Benzene 71-43-2 <0.40 <0.40 <0.40 5 0.5

Bromobenzene 108-86-1 <0.40 <0.40 <0.40 ns ns

Bromochloromethane 74-97-5 <0.30 <0.30 <0.30 ns ns

Bromodichloromethane 75-27-4 <0.29 <0.29 <0.29 0.5 0.06

Bromoform 75-25-2 <0.40 <0.40 <0.40 4.4 0.44

Bromomethane 74-83-9 <0.90 <0.90 <0.90 10 1

Carbon disulfide 75-15-0 0.81 <0.60 <0.60 1,000 200

Carbon tetrachloride 56-23-5 <0.30 <0.30 <0.30 5 0.5

Chlorobenzene 108-90-7 <0.30 <0.30 <0.30 ns ns

Chloroethane 75-00-3 <0.50 <0.50 <0.50 400 80

Chloroform 67-66-3 <0.30 <0.30 <0.30 6 0.6

Chloromethane 74-87-3 <0.60 <0.60 <0.60 30 3

cis-1,2-Dichloroethene 156-59-2 0.36 <0.30 <0.30 70 7

cis-1,3-Dichloropropene 10061-01-5 <0.16 <0.16 <0.16 0.4 0.04

Dibromochloromethane 124-48-1 <0.30 <0.30 <0.30 60 6

Dibromomethane 74-95-3 <0.22 <0.22 <0.22 ns ns

Dichlorodifluoromethane 75-71-8 <0.40 <0.40 <0.40 1,000 200

Diisopropyl ether 108-20-3 <0.40 <0.40 <0.40 ns ns

Ethylbenzene 100-41-4 <0.30 <0.30 <0.30 700 140

Hexachlorobutadiene 87-68-3 <0.40 <0.40 <0.40 ns ns

Isopropylbenzene 98-82-8 <0.30 <0.30 <0.30 ns ns

m & p-Xylene 179601-23-1 <0.70 <0.70 <0.70 2000 400

Methyl tert-butyl ether 1634-04-4 <0.30 <0.30 <0.30 60 12

Methylene chloride 75-09-2 <0.40 <0.40 <0.40 5 0.5

Naphthalene 91-20-3 <0.30 <0.30 <0.30 100 10

n-Butylbenzene 104-51-8 <0.29 <0.29 <0.29 ns ns

n-Propylbenzene 103-65-1 <0.30 <0.30 <0.30 ns ns

o-Xylene 95-47-6 <0.26 <0.26 <0.26 2000 400

p-Isopropyltoluene 99-87-6 <0.30 <0.30 <0.30 ns ns

sec-Butylbenzene 135-98-8 <0.40 <0.40 <0.40 ns ns

Styrene 100-42-5 <0.29 <0.29 <0.29 100 10

tert-Butylbenzene 98-06-6 <0.40 <0.40 <0.40 ns ns

Tetrachloroethene 127-18-4 <0.27 <0.27 <0.27 5 0.5

Tetrahydrofuran 109-99-9 <3.0 <3.0 <3.0 50 10

Toluene 108-88-3 <0.21 <0.21 <0.21 800 160

trans-1,2-Dichloroethene 156-60-5 <0.30 <0.30 <0.30 100 20

trans-1,3-Dichloropropene 10061-02-6 <0.23 <0.23 <0.23 0.4 0.04

Trichloroethene 79-01-6 <0.30 <0.30 <0.30 5 0.5

Trichlorofluoromethane 75-69-4 <0.40 <0.40 <0.40 ns ns

Vinyl acetate 108-05-4 <5.0 <5.0 <5.0 ns ns

Vinyl chloride 75-01-4 <0.14 <0.14 <0.14 0.2 0.002

BOLD Exceeds NR 140 Wisconsin Administration Code Enforcement Standard (ES) 

BOLD Exceeds NR 140 Wisconsin Administration Code Preventative Action Limit (PAL) 

BOLD Parameter detected above laboratory method detection limit.

μg/L Concentrations reported as micrograms per liter

-- Not analyzed

ns No standard established

USEPA = United States Environmental Protection Agency

Alert GOV Parking Shelters; Project Location 03

Volatile Organic Compounds Analytical Results (μg/L) (μg/L)

Summary of Groundwater Analytical Results - Volatile Organic Compounds (VOC)
Wisconsin Air National Guard - Truax Field - F35 Bed Down Project

10/08/20

Groundwater Standards

CAS #

NR 140 Wis. Adm. Code 



Trip

Well Number 04-AA-MW-9 Blank

Sampling Date 10/8/2020 10/8/2020 ES PAL

1,1,1,2-Tetrachloroethane 630-20-6 <0.40 <0.40 70 7

1,1,1-Trichloroethane 71-55-6 <0.29 <0.29 200 40

1,1,2,2-Tetrachloroethane 79-34-5 <0.30 <0.30 0.2 0.02

1,1,2-Trichloroethane 79-00-5 <0.30 <0.30 5 0.5

1,1-Dichloroethane 75-34-3 <0.30 <0.30 850 85

1,1-Dichloroethene 75-35-4 <0.40 <0.40 7 0.7

1,1-Dichloropropene 563-58-6 <0.30 <0.30 ns ns

1,2,3-Trichlorobenzene 87-61-6 <0.23 <0.23 ns ns

1,2,3-Trichloropropane 96-18-4 <0.30 <0.30 60 12

1,2,4-Trichlorobenzene 120-82-1 <0.28 <0.28 70 14

1,2,4-Trimethylbenzene 95-63-6 <0.29 <0.29 480 96

1,2-Dibromo-3-chloropropane 96-12-8 <0.25 <0.25 0.2 0.02

1,2-Dibromoethane 106-93-4 <0.30 <0.30 0.05 0.005

1,2-Dichlorobenzene 95-50-1 <0.30 <0.30 600 60

1,2-Dichloroethane 107-06-2 <0.24 <0.24 5 0.5

1,2-Dichloropropane 78-87-5 <0.18 <0.18 5 0.5

1,3,5-Trimethylbenzene 108-67-8 <0.27 <0.27 480 96

1,3-Dichlorobenzene 541-73-1 <0.26 <0.26 600 120

1,3-Dichloropropane 142-28-9 <0.17 <0.17 ns ns

1,4-Dichlorobenzene 106-46-7 <0.30 <0.30 75 15

2,2-Dichloropropane 594-20-7 <0.30 <0.30 ns ns

2-Butanone 78-93-3 <2.6 <2.6 4,000 800

2-Chlorotoluene 95-49-8 <0.25 <0.25 ns ns

2-Hexanone 591-78-6 <3.0 <3.0 ns ns

4-Chlorotoluene 106-43-4 <0.30 <0.30 ns ns

4-Methyl-2-pentanone 108-10-1 <2.2 <2.2 500 50

Acetone 67-64-1 <4.0 <4.0 9,000 1,800

Benzene 71-43-2 <0.40 <0.40 5 0.5

Bromobenzene 108-86-1 <0.40 <0.40 ns ns

Bromochloromethane 74-97-5 <0.30 <0.30 ns ns

Bromodichloromethane 75-27-4 <0.29 <0.29 0.5 0.06

Bromoform 75-25-2 <0.40 <0.40 4.4 0.44

Bromomethane 74-83-9 <0.90 <0.90 10 1

Carbon disulfide 75-15-0 <0.60 <0.60 1,000 200

Carbon tetrachloride 56-23-5 <0.30 <0.30 5 0.5

Chlorobenzene 108-90-7 <0.30 <0.30 ns ns

Chloroethane 75-00-3 <0.50 <0.50 400 80

Chloroform 67-66-3 <0.30 <0.30 6 0.6

Chloromethane 74-87-3 <0.60 <0.60 30 3

cis-1,2-Dichloroethene 156-59-2 <0.30 <0.30 70 7

cis-1,3-Dichloropropene 10061-01-5 <0.16 <0.16 0.4 0.04

Dibromochloromethane 124-48-1 <0.30 <0.30 60 6

Dibromomethane 74-95-3 <0.22 <0.22 ns ns

Dichlorodifluoromethane 75-71-8 <0.40 <0.40 1,000 200

Diisopropyl ether 108-20-3 <0.40 <0.40 ns ns

Ethylbenzene 100-41-4 <0.30 <0.30 700 140

Hexachlorobutadiene 87-68-3 <0.40 <0.40 ns ns

Isopropylbenzene 98-82-8 <0.30 <0.30 ns ns

m & p-Xylene 179601-23-1 <0.70 <0.70 2000 400

Methyl tert-butyl ether 1634-04-4 <0.30 <0.30 60 12

Methylene chloride 75-09-2 <0.40 0.91 5 0.5

Naphthalene 91-20-3 <0.30 <0.30 100 10

n-Butylbenzene 104-51-8 <0.29 <0.29 ns ns

n-Propylbenzene 103-65-1 <0.30 <0.30 ns ns

o-Xylene 95-47-6 <0.26 <0.26 2000 400

p-Isopropyltoluene 99-87-6 <0.30 <0.30 ns ns

sec-Butylbenzene 135-98-8 <0.40 <0.40 ns ns

Styrene 100-42-5 <0.29 <0.29 100 10

tert-Butylbenzene 98-06-6 <0.40 <0.40 ns ns

Tetrachloroethene 127-18-4 <0.27 <0.27 5 0.5

Tetrahydrofuran 109-99-9 <3.0 <3.0 50 10

Toluene 108-88-3 <0.21 <0.21 800 160

trans-1,2-Dichloroethene 156-60-5 <0.30 <0.30 100 20

trans-1,3-Dichloropropene 10061-02-6 <0.23 <0.23 0.4 0.04

Trichloroethene 79-01-6 <0.30 <0.30 5 0.5

Trichlorofluoromethane 75-69-4 <0.40 <0.40 ns ns

Vinyl acetate 108-05-4 <5.0 <5.0 ns ns

Vinyl chloride 75-01-4 <0.14 <0.14 0.2 0.002

BOLD Exceeds NR 140 Wisconsin Administration Code Enforcement Standard (ES) 

BOLD Exceeds NR 140 Wisconsin Administration Code Preventative Action Limit (PAL) 

BOLD Parameter detected above laboratory method detection limit.

μg/L Concentrations reported as micrograms per liter

-- Not analyzed

ns No standard established

F-35 Repair B401 AGE Shop; Project Location 04

Volatile Organic Compounds Analytical Results (μg/L) (μg/L)

Summary of Groundwater Analytical Results - Volatile Organic Compounds (VOC)
Wisconsin Air National Guard - Truax Field - F35 Bed Down Project

10/08/20

Groundwater Standards

CAS #

NR 140 Wis. Adm. Code 



Appendix C

Excavation and Fill Area Figures by Site
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Geotechnical Engineering Report 
Air National Guard 

B400 Hangar Slab on Grade Replacement 
XGFG182009 
Truax Field 

Madison, Wisconsin 

 

1.0 INTRODUCTION  
GESTRA Engineering, Inc. (GESTRA) was authorized by Hanson Professional Services, Inc. 
(Hanson) to complete a subsurface exploration and geotechnical engineering report for the Air 
National Guard (ANG) B400 Hangar Slab on Grade Replacement project located at Truax Field 
in Madison, Wisconsin. This report presents the results from the subsurface soil exploration and 
describes the field exploration, laboratory test results, and provides recommendations pertaining 
to the design and reconstruction of the slab on grade for the B400 Hangar Facility building.  

The engineering recommendations and analysis contained within this report are based on the 
following project information which is a projection of GESTRA’s understanding of the project. If 
for any reason the actual project information differs from what is reported below, GESTRA should 
be contacted so that we can review our recommendations in light of any new information. 

1.1 PROJECT INFORMATION 
The project will consist of the removal and replacement of the existing slab on grade for the B400 
Hangar Facility building. It is our understanding that the existing slab for the Hangar Facility is 
being replaced, due to an anticipated increase in traffic volume from F-35 aircrafts.  

The current slab is reported to consist of 7 inches of concrete overlying 8 inches of gravel per our 
discussion with Hanson. Based on discussion with Hanson the existing concrete and about 3 inches 
of the base course material will be removed and replaced with 10 inches of concrete. The remaining 
base course material will be re-used or replaced, where needed.  

2.0 SCOPE OF WORK 
GESTRA has performed the following services for the project: 

 Contacted Diggers Hotline to locate public utilities at the site. 

 Staked borehole location in the field using tape and stake methods. Elevation and 
coordinates of the boring location was not obtained as the grade inside the building will 
not be changing. 

 Completed one (1) standard penetration test (SPT) soil boring to a depth of 11 feet. At the 
completion of drilling, the borehole was abandoned per WDNR requirements, and surface 
patched using bag mixed concrete. 

 Performed laboratory soil testing to assign classification and engineering properties to the 
soils encountered. Laboratory testing included hand penetrometer, moisture and organic 
content, Atterberg limits, grain size analysis, modified Proctor, California Bearing Ratio 
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(CBR) test, pH and Miller Box resistivity. GESTRA subcontracted Testing Engineers 
International, Inc. to perform laboratory sulfate testing.  

 Prepared this geotechnical engineering report presenting the results of the field and 
laboratory testing as well as providing the following recommendations: 

a. Slab on Grade: floor slab recommendations, soil parameters for the pavement 
design consisting of an estimated CBR value for design of concrete pavement, and 
subgrade modulus of soil reaction value for design of rigid pavement. 

3.0 EXPLORATION RESULTS 

3.1 SITE CONDITIONS 
The existing building where our boring was performed is approximately 200-foot wide by 200-
foot long with a couple of additions on the southeast side of the building. Based on our discussion 
with Hanson, the existing slab inside of the building consist of 7 inches of concrete over 8 inches 
of aggregate base material. Historical aerial photos indicate that the site was undeveloped in 1937 
and by 1955, the existing Hangar Building was constructed.  

3.2 PEDOLOGICAL INFORMATION 
The USDA NRCS Web Soil Survey was used to research the pedologic mapping within the project 
limits. We have included the Web Soil Survey map in Appendix III of this report for your 
reference. Wacousta Silty Clay Loam was mapped within the project limits.  

Wacousta series consists of very deep, very poorly drained soils formed in silty lacustrine 
sediments. These soils are in broad depressions and swales on till plains, moraines, and stream 
terraces. These soil types are considered common subgrade material, and have generally fair to 
poor strength characteristics. 

3.3 SUBSURFACE SOIL PROFILE  
Boring, B-8, performed for the B400 Hangar Facility Slab on Grade Replacement project was 
completed in conjunction with other borings for multiple different projects at Truax Air Field. 

Boring B-8 was performed inside Building B400. The pavement structure at boring location B-8 
consisted of 7 ½ inches of concrete over a sand with gravel layer that extended to approximately 
1.5 feet below the top of slab elevation, which is consistent with the reported design section.  

Fill was encountered directly below the slab section. The fill material consisted of silty sand with 
gravel and extended to a depth of 4.8 feet. The native soils consisted a 2.6-foot thick lean clay 
layer overlying very loose to medium dense sand. Moisture content of the clay layer tested was 
21%. 

Results of the field and laboratory tests and observations are depicted on the individual boring logs 
included in Appendix I. Soils were grouped together based on similar observed properties. The 
stratification lines were estimated by the reviewing engineer based on available data and 
experience. The actual in-situ changes between layers may differ slightly and may be more gradual 
than depicted on the boring logs. Subsurface and groundwater conditions can vary between 
borehole locations and in areas not explored.   
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It is important to note that the soil observations, fill depths and topsoil thickness estimates were 
made in small diameter boreholes. Therefore, it should be understood that thicker or thinner 
deposits of the individual strata are likely to be encountered within other portions of the project. 
Furthermore, the estimation of a strata thickness at a particular location can differ from person to 
person due to a sometimes indistinct transition between the soils encountered. Additionally, it must 
be recognized that in the absence of foreign substances and/or debris within the soil samples 
obtained, it is sometimes difficult to distinguish between natural soils and clean soil fill. 

3.4 GROUNDWATER OBSERVATIONS 
A groundwater observation was made during drilling operations. Groundwater was observed at a 
depth of 7.4 feet during drilling. An accurate water level reading could not be made at the 
completion of drilling due to collapsing soils.  

Groundwater level fluctuations may occur with time and seasonal changes due to variations in 
precipitation, evaporation, surface water runoff and local dewatering. Perched water pockets and 
a higher water table may also be encountered during wet weather periods, particularly in more 
permeable silt and sand seams or granular fill material overlying less permeable clays. Installation 
and monitoring of an observation well would be required to assess true groundwater elevation. 

3.5 LABORATORY TEST SUMMARY 
GESTRA collected bulk samples from the auger cuttings from boring B-8. In addition, GESTRA 
collected bulk samples from the auger cuttings from B-4, which was performed for another 
adjacent project at Truax Field. Due to the similarity of the bulk samples from B-4 and B-8, the 
samples were combined to create a large enough composite sample to represent the generalized 
soil profile of the upper 5 feet of soil. Based on design pavement loads, a CBR test was performed 
using modified Proctor density (ASTM D1557). The details of laboratory results for the modified 
Proctor and CBR tests are provided in Appendix II. Following Table 3-1 summarizes the modified 
Proctor and CBR test results. 

Table 3-1:  Summarized Modified Proctor and CBR Test Results of Subgrade Materials 

Sample 
Designation Sample Location 

Modified Proctor (ASTM D1557) 
% CBR at 0.1 in 
penetration, 95% 

compaction 
Max. Dry 
Density 

(pcf) 

% Optimum 
Moisture 
Content 

CBR-1 B-4 and B-8 142.0 5.9 31 

 

Select samples of the subgrade soils were submitted for laboratory gradation testing. Table 3-2 
provides a summary of the tests performed and associated USCS soil classification. 
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Table 3-2:  Subgrade Soil Tests 

Soil 
Sample Sample Location 

Grain Size Results   
(% passing) 

Atterberg Limit 
Results (%) Soil Type 

P4 P200 LL PI 

CBR-1 B-4 and B-8 79.9 35.0 14 1 Silty Sand with 
Gravel 

P4= Percent passing sieve #4; P200= Percent passing sieve #200  

4.0 ANALYSIS AND RECOMMENDATIONS 
4.1 SITE PREPARATION 
We understand site preparation should start with removal of the existing concrete slab. Debris or 
other deleterious material, if encountered after slab removal should be removed. In addition, all 
unused utilities should be properly rerouted, removed or abandoned. Material removed from the 
project site should be disposed in accordance with all applicable federal, state, and local 
regulations. Soil should not be stockpiled near or adjacent to the excavations.   

In the building slab on grade and pavement areas, after the initial site preparation described above, 
we recommend compacting the exposed material. Any areas of significant deflection during 
compaction may be disked, dried, and re-compacted if weather permits, or removed and replaced 
with engineered fill. After compaction is completed, we recommend the subgrade area should be 
proof rolled with a minimum 20-ton tandem axle duel wheel dump truck. A geotechnical engineer 
or their designated representative should be present during the proof roll in order to identify soft 
or unstable areas, if any, and subsequently recommend remediation procedures. Per FAA AC 
150/5370-10H, Section 152-2.9, soft areas of subgrade that deflect more than 1-inch or show 
permanent deformation greater than 1-inch shall be remediated. Where subgrade remediation is 
needed, the type of remediation and the depth needed should be determined at the time of 
construction based on drainage, weather and soil conditions. The following options may be 
considered for subgrade soil correction.  

Mechanical Stabilization: Areas of subgrade remediation could be reworked to correct the 
moisture content and recompacted in accordance with the project specification. If the underlying 
soil becomes soft and unstable due to presence of water and existing soil cannot be recompacted, 
localized soft areas may require bridging of the unstable weak soils to facilitate construction. 
Bridging can be accomplished with the use of thick layers of granular engineered fill. If open-
graded aggregate layers are used for subgrade replacement, we recommend a geotextile fabric be 
placed to prevent migration of fine soil particles into the layer. 

Geogrid: Removal and replacement or mechanical stabilization can include the placement of a 
geogrid material with an approved granular fill. Various options of geogrid strength and related 
thickness of granular fill are available, but the system selected should be designed by an 
experienced contractor or geogrid supplier based on the site soil conditions. By using a geogrid, 
the soil excavation and replacement depth can be reduced. 

 



ANG B400 Hangar Slab on Grade Replacement  November 30, 2020 
 
 

 
 
Page 5  M20068-10 

Removal and Replacement: Removal and replacement of the soft or unstable soils can be 
performed and replaced with similar suitable material that exists in the other areas of the subgrade 
or replaced with engineered fill. Based on FAA AC 150/5370-10H, Section P-152-2.5, the 
subgrade under areas to be paved shall be compacted to a depth of 12 inches and to a density of 
not less than 100 percent of the maximum dry density for non-cohesive soils and for cohesive soils 
as determined by ASTM D1557. Non-cohesive soils in this specification defined as soils having a 
plasticity index (PI) of less than 3 as determined by ASTM D4318. If an open graded clean stone 
is used as fill, a geotextile might be necessary to provide an adequate separation between the 
underlying subgrade and new fill and to prevent migration of the finer subgrade soils into the void 
space of the new fill. The subgrade in areas outside the limits of the pavement areas shall be 
compacted to a depth of 12 inches and to a density of not less than 95 percent of the maximum 
density as determined by ASTM D1557.  

Site grading should direct runoff away from the planned building slab on grade and pavement 
areas, and should be maintained throughout construction so that the potential for softening of the 
subgrade soils is reduced. Equipment and working traffic should also be kept to a minimum on 
subgrade surfaces, especially during times of precipitation or following spring thaw. The 
contractor is responsible for maintaining completed earthwork areas. Consideration should be 
given to installing construction roads or utilizing the existing pavement for construction traffic to 
reduce disturbance to the subgrade soils. 

Per FAA AC 150/5370-10H, Item 152-2.8, the fill materials shall be constructed in lifts as 
established in control strip per Item 152-2.7. However, the lift thickness should not be less than 6 
inches nor more than 12 inches of compacted thickness. The material in each lift shall be within 
±2% of optimum moisture content before rolling to obtain the prescribed compaction. Engineered 
fill placed within the building pad or in the pavement subgrade/base course should be compacted 
to a minimum of 95% of the modified Proctor dry density value. Structural soil fill should be 
placed a minimum of five feet beyond the edges of the new building and pavement areas, and an 
additional foot horizontally for each vertical foot of new fill to be placed to provide adequate lateral 
confinement. The inorganic site soils free of any construction debris that would be removed from 
excavations could be reused as structural fill; however, moisture conditioning of the material may 
be necessary.  

The information presented in this report may be used to evaluate the site conditions for 
construction, but the contractor is responsible for determining site preparation means and methods 
required to complete the project. An aggressive construction schedule or construction during 
seasons with limited drying time may not allow for reconditioning of the subgrade and soil 
correction may require removal and replacement with imported granular fill or use of geogrid with 
granular fill.  

4.2 FLOOR SLAB RECOMMENDATIONS 
We recommend that a subgrade reaction modulus of 125 pounds per square inch per inch of 
deflection (pci) be used in the design of the floor slab at grade. The modulus value was assumed 
based on the native clay soils or similar engineered fill as the subgrade soil, assumes a 1-foot plate 
is used to determine the modulus, and should be adjusted for the size of the foundation and 
confinement effect. We recommend that the floor slabs be suitably reinforced and designed to be 
separate from the foundation system in order to allow for separate movements. It is recommended 
that the structural engineer specify the floor slab thickness, reinforcing, joint details and other 
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parameters. At a minimum, the floor slabs are recommended to be reinforced or the concrete 
contain an appropriate fiber mesh additive to help control shrinkage cracking. 

We recommend the installation of a capillary moisture break directly below the slab. A typical 
capillary moisture break may consist of at least 6 inches of sand or gravel with a maximum particle 
size of 1-1/2 inch, containing 15-55% passing the number 4 sieve and no more than 12% passing 
the number 200 sieve (fines) and should follow the recommendations of ACI 302.1R-15, Chapter 
6. The structural engineer, architect, or manufacturer of a floor covering should determine the need 
of a vapor barrier, specify the vapor barrier location and consider the concrete curing and the 
effects of moisture on future flooring materials or building end use. If a vapor retarder is used, we 
recommend it be placed in accordance with ACI 302.1 Section 3.2 and should meet the 
requirements of ASTM E1745. The vapor retarder should include proper sealing at penetrations, 
overlap at joints, and sealing at the interface of the wall and slab and may require an adequate 
cushion material to prevent damage. 

4.3 PAVEMENT DESIGN 
SOIL PARAMETERS FOR PAVEMENT DESIGN 

From an evaluation of the subsurface conditions, FAA AC No.: 150/5320-6F, and FAA AC No.: 
150/5370-10H, we recommend that the specific pavement design values outlined below be used 
in establishing the appropriate pavement section(s) for the project. 

The parameters in Table 4-1 assume soil subgrade preparation has been performed as identified in 
this report and are based on Unified Soil Classification System (USCS) classification of silty sand 
(SM). Table 4-1 provides the recommended soil parameters for the design of the pavement section. 

Table 4-1:  Estimated Average Soil Parameters 

Design Parameters a 
 USCS Soils Classification SM 

Reduced Subgrade Strength for Flexible Pavement CBR value b, (%) 4 
Frost Group Index c FG-3 

Frost Penetration depth d, (Inches) 60 
Maximum Dry Density e, (pcf)  142.0 

Optimum Moisture Content e, (%)  5.9 
Poisson’s Ratio f 0.35 

Revised Modulus of Subgrade Reaction Based on Frost Group Index b (k) 
(pci) 25 

Elastic Modulus of Subgrade for Rigid Pavement h (E), (psi) 6,000 
a The values present in the Table are based on lab results from testing on similar soils.  
b Based on FAA AC No.: 150/5320-6F, Chapter 3. Section 3.12.18.3, Table 3-5 
c Based on FAA AC No.: 150/5320-6F, Chapter 2. Section 2.7.1, Table 2-2  
d Based on Hammerpedia website, Wisconsin Frost Line (https://www.hammerpedia.com/wisconsin-frost-line/) 
e Based on Proctor test ran on the auger cuttings collected from upper 5 feet of borings. 
f Based on FAA AC No.: 150/5320-6F, Chapter 3. Section 3.12.11, Table 3-2 
g Based on FAA AC No.: 150/5320-6F, Appendix A:Soil Characteristics Pertinent to Pavement Foundations 
h Estimated using empirical formula per FAA AC No.: 150/5320-6F, Chapter 2. Section 2.5.3 
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FAA AC No: 150/5320-6F suggests subgrade stabilization may be necessary where the elastic 
modulus of subgrade is less than 7,500 psi (or CBR of 5%). The above elastic modulus of subgrade 
value is reduced due to seasonal frost (see discussion below). If subgrade stabilization is planned, 
FAA AC No: 150/5320-6F, Section 2.6.1 recommends subgrade stabilization by chemical, 
mechanical methods or replacement with suitable subgrade material. 
DISCUSSION OF SEASONAL FROST 

The airport is located in a seasonal frost area. The design of an airport pavement should address 
the adverse effects of seasonal frost. Per FAA AC No: 150/5320-6F, the design of pavement can 
be based on either of two approaches: Frost Protection or Reduced Subgrade Strength (RSS). The 
estimated soil parameters in Section 4.5 are presented to be used for RSS approach. 

SUBSURFACE DRAINAGE 

One of the important considerations in designing a high quality and durable pavement is providing 
adequate drainage. Drainage design for the proposed pavement section is out of GESTRA’s scope 
for this project. Subsurface drainage is discussed in Appendix G of FAA AC No. 150/5320-5D 
Airport Drainage Design dated May 13, 2013. The effectiveness of subsurface drainage may be 
impacted by the site groundwater.  

4.4 SOIL CORROSIVITY 
GESTRA completed Miller Box resistivity and pH testing on samples collected from the upper 5 
feet of borings B-4 and B-8. In addition, GESTRA subcontracted Testing Engineers International, 
Inc. to complete sulfate testing on a sample collected from B-8. Table 4-3 provides a summary of 
the test results, and detailed results are included in Appendix II.  

Table 4-4: Summary of Laboratory Testing (Corrosivity) 

Sample 
Number Soil Type Test Test Method Results 

B-4, SS-2 Sand 
Resistivity 

(Miller Box) G187 

19,763 Ω*cm 

B-8, SS-2 Silty Sand, 
FILL 

12,543 Ω*cm 

B-8, SS-2 Silty Sand, 
FILL 

pH G51 8.6 

B-8, SS-1 Silty Sand, 
FILL 

Sulfate C1580 < 0.1 percent by mass 

Based on the results from the electrical resistivity testing and Table 2-3 in the FHWA NHI-09-
087, the existing onsite soils are non-corrosive.  

The sulfate content determined for the sample was compared to the values in Table 19.3.1.1 of 
ACI 318R. Based on this table, the soil samples test are categorized as “Exposure Class S0” and 
injurious sulfate attack is not a concern.  
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4.5 CONSTRUCTION CONSIDERATIONS 
The detailed means and method of excavation and construction should be decided by the contractor 
and approved by the project design team. Based on the specific site information, geotechnical 
exploration results and requirements for the reconstruction of the slab, the following issues should 
be taken in consideration during construction. 

Dewatering 

Based on the soil boring performed, substantial water is not anticipated to be encountered during 
shallow excavation. If water is encountered during shallow excavation, we anticipate the 
appropriate number of temporary sump pits and pumps should be sufficient to remove anticipated 
volume of water in the excavation. The contractor should be prepared to control groundwater and 
surface water and prevent it from accumulating in excavations or otherwise affecting construction. 
If excavations are planned that will extend near the water level encountered in our boring, a formal 
dewatering plan should be developed before the start of construction.  
Excavation Stability 

Caving is a common issue for excavation side walls during construction, especially if fill material, 
granular soils, and/or water seepage are observed. An excavation plan should be developed and 
the length of excavation left open should be limited to prevent caving soil from covering the 
suitable bearing soils.   

A temporary soil retention system may also be necessary in order to prevent caving or provide 
support of surrounding structures or utilities during construction. Providing recommendations or 
designing the retention system is out of the scope for GESTRA. The contractor must comply with 
the federal, state, local and updated OSHA regulations during excavation and in retention system 
design to ensure excavation safety and a retention system should consider the site groundwater in 
the design. 

Occupational Safety and Health Act (OSHA) has instituted strict standards for temporary 
construction excavations. These standards are outlined in 29 CFR Part 1926 Subpart P. 
Excavations within unstable soil conditions or extending five feet or more in depth should be 
adequately sloped or braced according to these standards. Excavation safety is the responsibility 
of the contractor. Material stockpiles or heavy equipment should not be placed near the edge of 
the excavation slopes. The actual stable slope angle should be determined during construction and 
will depend upon the loading, soil, and groundwater conditions encountered. 

Weather Implications 

The subgrade soil might become unstable with exposure to adverse weather such as rain (surface 
run-off), snow and freezing temperatures. The unstable areas due to weather exposure may require 
an additional undercut or stabilization and the representative geotechnical engineer should assist 
with the determination of the depth of additional undercut or stabilization procedure based on 
observation of the field condition.  

Soil Sensitivity 

Soil at the construction site will be exposed to moisture and disturbance from construction traffic, 
construction equipment and human factors. Due to the disturbance, soil may become sensitive 
with contact of water. Contractor should try to lessen the exposure the soil at the construction site 
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may encounter to moisture and disturbances. Therefore, slab and pavements should be constructed 
immediately after the review of the representative geotechnical engineer.  

Existing Fill 

The depth and type of existing fill material may vary through the project site. Excavating, handling 
and disposing existing fill material may have special requirements. GESTRA has not evaluated 
the material or groundwater with respect to environmental considerations. 

5.0 EXPLORATION AND TESTING PROCEDURES 

5.1 LAYOUT AND ELEVATION PROCEDURES 
One (1) soil boring was completed at the location shown on the attached Borehole Location Map 
in Appendix I. The location of the boring was selected by Hanson and located in the field by 
GESTRA. Elevation of the borehole was not obtained by GESTRA since the grade of the slab is 
not anticipated to change.  

5.2 FIELD TESTING PROCEDURES 
The borehole was drilled using a truck mounted drill rig. The borehole was initiated and advanced 
by using hollow stem augers. Samples were collected at 2-1/2-foot intervals to a depth of 11 feet. 
All representative soil samples were taken in general accordance with the “Standard Method for 
Penetration Test and Split-Barrel Sampling of Soils” (ASTM D1586). After each sampling, a soil 
sample was retained and placed in a jar and recorded for type, color, consistency, and moisture, 
sealed and then transported to the laboratory for further review and testing, if required. The specific 
drilling method used including the depth, rig type, and crew chief, are included on the boring log.  

5.3 LABORATORY TESTING PROCEDURES 
After completion of drilling operations, all of the retained soil samples were transported to 
GESTRA’s laboratory and classified by a geotechnical engineer using the Unified Soil 
Classification System (USCS). A chart describing the classification system used is included in 
Appendix I. The engineer assigned laboratory testing suited to extract important index properties 
of the soil layers. Laboratory testing included hand penetrometer, moisture content, Atterberg 
limits, grain size analysis, modified Proctor, CBR, pH, resistivity using Miller box and sulfate. 
The methods used are presented on the individual lab forms. 

  



 
 

Digitally signed by Eric Jeske 

Date: 2020.12.01 09:06:09 -06'00'
Digitally signed by Douglas Dettmers 

Date: 2020.12.01 09:07:06 -06'00'





ANG B400 Hangar Slab on Grade Replacement  November 30, 2020 
 
 

 
 
  M20068-10 

 

 

 

 

 

 

 

 

 

 

 

 

 
APPENDIX I 

SITE LOCATION MAP, BOREHOLE LOCATION MAP, TEST BORING LOGS, GENERAL NOTES AND 
SOILS CLASSIFICATION 
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GENERAL NOTES
DRILLING AND SAMPLING SYMBOLS TEST SYMBOLS

SYMBOL
HSA
RWB
_FA
_HA
_DC
_RC
PD
CS
DM
JW
SS
_L
ST
3TP
_TO
W
B
P
_Q
_X
CR
NSR

NMR

DEFINITION
Hollow Stem Auger
Rotary Wash Boring (Mud Drilling)
4”, 6”  or 10”  Diameter Flight Auger  
2”, 4” or  6” Hand Auger
2 1/2” , 4” , 5” or  6” Steel Drive Casing
Size A, B, or N Rotary Casing
Pipe Drill or Cleanout Tube
Continuous Split Spoon Sampling
Drill Mud
Jetting Water
2” O.D. Split Spoon Sample
2 1/2” or 3 1/2”  O.D. SB Liner Sample
3” Thin Walled Tube Sample (Shelby Tube)
3” Thin Walled Tube (Pitcher Sampler)
2” or  3” Thin Walled Tube (Osterberg Sampler)
Wash Sample
Bag Sample
Test Pit Sample
BQ, NQ, or PQ Wireline System
AX, BX, or NX Double Tube Barrel
Core Recovery – Percent
No Sample Recovered, classification based on 
action of drilling, equipment and/or material 
noted in drilling fluid or on sampling bit. 
No Measurement Recorded, primarily due to 
presence of drilling or coring fluid.

Water Level Symbol

SYMBOL 
MC
OC
DD
LL, PL

DEFINITION
Moisture Content - % of Dry Wt. – ASTM D 2216
Organic Content - % of Dry Wt. – ASTM D 2974
Dry Density – Pounds Per Cubic Foot
Liquid and Plastic Limit – ASTM D 4318

Additional Insertions
Qu
Qp
Ts
G
SL
OC
SP
PS
FS
pH
SC
CC
C*
Qc*
D.S.*
K*
D*
DH*
MA*
R
E*
PM*
VS*
IR*
RQD

Unconfined Comp. Strength-psf – ASTM D 2166
Penetrometer Reading – Tons/Square Foot
Torvane Reading – Tons/Square Foot
Specific Gravity – ASTM D 854
Shrinkage Limits – ASTM D 427
Organic Content – Combustion Method
Swell Pressure - Tons/Square Foot
Percent Swell
Free Swell – Percent
Hydrogen Ion Content. Meter Method
Sulfate Content – Parts/ Million, same as mg/L
Chloride Content - Parts/ Million, same as mg/L
One Dimensional Consolidation – ASTM D 2453
Triaxial Compression
Direct Shear – ASTM D 3080
Coefficient of Permeability – cm/sec
Dispersion test
Double Hydrometer – ASTM D 4221
Particle Size Analysis – ASTM D 422
Laboratory Receptivity, in ohm – cm – ASTM G 57
Pressuremeter Deformation Modulus – TSF
Pressuremeter Test
Field Vane Shear – ASTM D 2573
Infiltrometer Test – ASTM D 3385
Rock Quality Designation – Percent

*See attached data sheet or graph

WATER LEVEL
Water levels shown on the boring logs are the levels measured in the borings at the time and under the conditions indicated. In sand, the indicated 
levels may be considered reliable ground water levels. In clay soil, it may not be possible to determine the ground water level within the normal 
time required for test borings, except where lenses or layers of more pervious waterbearing soil are present. Even then, an extended period of time 
may be necessary to reach equilibrium. Therefore, the position of the water level symbol for cohesive or mixed texture soils may not indicate the 
true level of the ground water table.  Perched water refers to water above an impervious layer, thus impeded in reaching the water table. The 
available water level information is given at the bottom of the log sheet. 

DESCRIPTIVE TERMINOLOGY
DENSITY 

TERM

Very Loose
Loose
Medium Dense
Dense
Very Dense

“N” 
VALUE

0-4
4-10

10-30
30-50

Over 50

CONSISTENCY 
TERM

Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Unconfined 
Compressive 
Strength, (tsf)

<0.25
0.25 - 0.49
0.5 - 0.99
1.0 - 1.99
2.0 - 3.99

4.0+

“N” 
VALUE

0-2
2-4
4-8
8-16

16-30
Over 30

Lamination
Layer
Lens
Varved
Dry
Moist
Wet
Water bearing

Up to 1/2” thick stratum
1/2” to 6” thick stratum
1/2” to 6” discontinuous stratum
Alternating laminations 
Powdery, no noticeable water
Below saturation 
Saturated, above liquid limit
Pervious soil below water

Standard “N” Penetration: Blows per Foot of a 140 Pound Hammer 
Falling 30 inches on a 2 inch OD Split Barrel 
Sampler

RELATIVE GRAVEL PROPORTIONS RELATIVE SIZES
CONDITION

Coarse Grained Soils

Fine Grained Soils
15-29% + No. 200
15-29% + No. 200

30% + No. 200
30% + No. 200
30% + No. 200

TERM
trace of gravel

with gravel

trace of gravel
with gravel

trace of gravel
with gravel

gravelly

RANGE
2-14%

15-49%

2-14%
15-29%

2-14%
15-24%
25-49%

Boulder
Cobble
Gravel
  Coarse

Fine
Sand
  Coarse
  Medium 

Fine
Silt & Clay

Over 12”
3” - 12”

3/4” - 3”
#4 – 3/4”

#4 - #10
#10 - #40
#40- #200

- # 200, Based on Plasticity



Group 
Symble

Coarse-Grained Soils Gravels Clean Gravels    Less 
C

Cu≥ 4 and 1≤ Cc ≤3E GW Well graded gravel F

More than 50% retained on More than 50% coarse Less than 5% fines C Cu< 4 and/or 1> Cc >3E GP Poorly graded gravel F

  No. 200 sieve    fraction retained on Gravels with Fines  
C

GM Silty gravel F.G.H.

  No. 4 sieve more than 12% fines C GC Clayey gravel F.G.H.

Sands Clean sands Cu≥ 6 and 1≤ Cc ≤3E SW Well graded sand I

50% or more of coarse Less than 5% fines D Cu< 6 and/or 1> Cc >3E SP Poorly graded sand I

   fraction passes No. Sands with Fines  
D

SM Silty sand G.H.I

  4 sieve more than 12% fines D SC Clayey sand G.H.I

Fine-Grained Soils Silts and Clays inorganic PI >7 and plots on or above

50% or more passes the Liquid Limit less than 50   " A" line

  No. 200 sieve PI<4 or plots below " A "

  line

organic OL Organic clay K.L.M.N

Organic Silt K.L.M.O

Silts and Clays inorganic PI plots on or above " A " line CH Fat clay K.L.M

Liquid Limit 50 or more PI plots below  " A " line MH Elastic silt K.L.M

Organic OH Organic clay K.L.M.P

Organic Silt K.L.M.Q

Highly organic Soils Primarily organic matter, dark in color, and organic odor PT Peat

Fibric Peat > 67% Fibers Hemic Peat    33 % - 67 % Fibers sapric Peat < 33% Fibers

A Based on the material passing the 3-in (75- mm)sieve E ( D30 )2 J If Atterberg limits plot in hatched area, soil is a CL_ML
B If field sample contained cobbles or boulders, or both. add D10 x D60 silty clay      

with cobbles or boulders, or both to group name If soil contains 15 to 29% plus No. 200, add, "with sand"
C Gravels with 5 to 12 % fines require dual symbols: F If soil contains ≥ 15% sand, add "with sand" to group or " with gravel", whichever is predominent

GW - GM  well-graded gravel with silt name L If soil contains ≥ 30% plus No.200, predominantly sand,

GW - GC  well-graded gravel with clay G If fines classify as CL-ML, use dual symbol GC-GM. or add "sandy" to the group name

GP - GM  poorly-graded gravel with Silt SC-SM M If soil contains ≥ 30% plus No.200, predominantly 

GP - GC  poorly-graded gravel with clay H If fines are organic, add "with organic fines" to group gravel add "gravelly" to the group name
D Sands with 5 to 12 % fines require dual symbols: name. N PI ≥4 and plots on or above "A" Line

SW -SM  well-graded sand with silt I If soil contains ≥15% gravel, add "with gravel" to O PI < 4 or plots below "A" Line

SW - SC  well-graded sand with clay group name. P PI plots on or above "A" Line

SP - SM  poorly-graded sand with Silt Q PI plots below "A" Line

SP - SC  poorly-graded sand with clay

< 0.75

Cc =

Liquid limit - not dried

"A" lin
e

"U" lin
e

Liquid limit - oven dried
< 0.75

Liquid limit - not dried

Fines Classify as ML or MH
Fines classify as CL or CH

Lean clay K.L.M

ML Silt K.L.M

Liquid limit - oven dried

CL

SOIL ENGINEERING

Soil ClassificationB

Group NameCriteria for Assigning GroupSymbols and Group Names Using Laboratory Tests A

SOILS CLASSIFICATION FOR ENGINEERING PURPOSES

ASTM Designation: D 2487 - 83

(Based on Unified Soil Classification System)

Fines Classify as ML or MH
Fines classify as CL or CH

"A" lin
e

"U" lin
e

CH OR OH

CH OR OH

CL OR
OL

MH OR OH

D60

D10

Geotechnical -Structural- Pavement - Construction Materials

ML or OL

CL OR
OL

Cu=

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100 110

PL
A

ST
IC

IT
Y 

IN
D

EX
 (P

I)

LIQUID LIMIT (LL)

47 CL - ML

For classification of fine grained soils
and fine-grained fraction of coarse - grained
Soils.
Equation of "A" - Line
Horizontal at PI = 4 to LL=25.5
then PI = 0.73 (LL-20)

Equation of "U" - Line
Vertical at LL = 16 to PI=7
then PI = 0.9 (LL-8)
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SIEVE NO.SCREEN -in

PARTICLE SIZE IN MILIMETERS

SIEVE ANALYSIS
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ED

D30= 2.5 mm

D10= 0.75 mm

D60 = 15 mm

═
15

0.075 
═ 200 Cc =

(D30) 2

D60X D10

=
15X 0.075
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GESTRA Engineering, Inc ASTM D2487-83, Classification.xls
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APPENDIX II 

LABORATORY TEST RESULTS 
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GESTRA ENGINEERING INCORPORATED 
191 WEST EDGERTON AVENUE 
MILWAUKEE   WI     53207-6020 
USA 

 Analysis No. 

Report Date 

Date Sampled 

Date Received 

Where Sampled 

Sampled By 

 TS-2009117 

03 November 2020 

26 October 2020 

30 October 2020 

Milwaukee, WI  USA 

Client       

 
This is to attest that we have examined: Soil for Project Name: Truax Beddown Facility; Site Location: Madison, 
WI; Job Number: M20068-40 
 
When examined to the applicable requirements of: 
 

ASTM C 1580-15 “Standard Test Method for Water-Soluble Sulfate in Soil” 
 

Results:  
 
ASTM C 1580 - Sulfate (soluble) 
 

Sample 
Results 

Detection Limit 
ppm (mg/kg) %1 

B-8 
942. 0.0942 10. 

SS-1 Sand 
NOTE: 1Percent by weight after drying.   

 
END OF ANALYSIS 

 
USEPA Laboratory ID UT00930 

 
 
 
 
 
 

 

© 2020 by Testing Engineers International, Inc.  CAVEAT: This certificate may not be reproduced except in full, without the expressed written 
consent of TEi-Testing Services, LLC.  Note: The values in this certificate are the values obtained under standard test conditions as reported in the 
appropriate Report of Test and thus may be used for purposes of demonstrating compliance or for comparison with other units tested under the 
same standard.  The results do not indicate the function of the sample(s) under nonstandard or field conditions.  Statement of Risk: Client 
understands and agrees that declarations of conformity are made by directly comparing the measurement results against the test limits given in the 
standard without consideration to factors that may contribute to measurement uncertainty, and accepts the shared risk that arises from this approach.  
This certificate gives the characteristics of the sample(s) submitted for testing only.  It does not and may not be used to certify the characteristics of 
the product, nor to imply that the product in general meets the requirements of any standard, nor its acceptability in the marketplace.  TEi stylized 
lettering and logo are registered trademarks and use is by contract and/or written permission only.  TEi-Testing Services is a wholly owned LLC of 
Testing Engineers International, Inc. 

PO Box 572455 / Salt Lake City UT  84157-2455 / USA 
TEL +1 801 262 2448 ∙ FAX +1 801 262 9870 ∙ www.TEi-TS.com 
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APPENDIX III 

WEB SOIL SURVEY 

 









WISCONSIN AIR NATIONAL GUARD 
HEADQUARTERS 1 15TH FIGHTER WING (ACC) (ANG) 

31 1 0 MITCHELL STREET 
MADISON WISCONSIN 53704-2529 

13 October 2021 

MEMORANDUM FOR WISCONSIN DEPARTMENT OF NATURAL RESOURCES 

FROM: 115 CES/CC 

SUBJECT: XGFG 182009 F-35 Alter B400, Truax Field. Materials Management Plan 
Addendum - BRRTS #: 02-13-585319 

1. Pursuant to the 21 July 2021 approved materials management plan, this serves as a project 
specific addendum for the subject project. 

2. Attachment 1 details PF AS sampling results for the subject project. The single sample point 
within the sampling area contained PFAS compromised soil. For materials removed within the 
project site, materials will be managed as PF AS compromised soil. Materials removed within 
these boundaries (vertically and horizontally) will be managed in accordance with the 21 July 
2021 letter, BRRTS #: 02-13-585319. The sample boundaries represent the entirety of the 
construction area. 

3. If you have any additional questions, please feel free to contact me at 608-286-0010 or 
michael.dunlap@us.af.mil at any time. Thank you in advance for your review of this material 
management plan. 

Attachment: 
1. B400 Sampling Report Results 
2. B400 Sampling Plan 

DUNLAP.MICHA Digitallysignedby 
DUNLAP.MICHAEL.J.1138452693 

EL.J.1138452693 Date:2021.10.1316:57:03-0S'00' 

MICHAEL J. DUNLAP, Lt Col, WI ANG 
Commander, 115th Civil Engineer Squadron 
Base Civil Engineer, 115th Fighter Wing 

Dedicated to Excellence 



B400 Soil sampling results - PFAS 

WI RCLNI EPA RSL 

Site Analyte CAS Number Cone. (ng/g) MDL RL Qualifiers (ng/g) (ng/g) 

02-AA-MW-5 1'-1.5' PFBA 375-22-4 0.434 0.332 0.480 J 

02-AA-MW-5 1'-1.5' PFPeA 2706-90-3 0.883 0.382 0.480 

02-AA-MW-5 1'-1.5' PFHxA 307-24-4 0.420 0.207 0.480 J 

02-AA-MW-5 1'-1.5' PFHpA 375-85-9 0.552 0.459 0.480 

02-AA-MW-5 1'-1.5' PFHxS 355-46-4 3.36 0.374 0.480 

02-AA-MW-5 1 '-1.5' PFOA 335-67-1 2.21 0.451 0.480 1260 1260 

02-AA-MW-5 1'-1.5' PFNA 375-95-1 0.620 0.300 0.480 

02-AA-MW-5 1'-1.5' PFOS 1763-23-1 6.25 0.413 0.480 Q 1260 1260 

02-AA-MW-5 2'-2.5' 6:2 FTS 27619-97-2 1.74 0.631 0.965 

02-AA-MW-5 2'-2.5' PFOSA 754-91-6 16.3 0.972 1.45 Q 

02-AA-MW-5 2'-2.5' PFOS 1763-23-1 15.9 0.415 0.482 1260 1260 

02-AA-MW-5 2'-2.5' 8:2 FTS 39108-34-4 2.87 0.696 0.965 

WI RCL NI - Wisconsin DNR Residual Contaminant Level - non-industrial 

EPA RSL - US EPA Regional Screening Level (AF guidance for soils and sediments) 

J = The amount detected is below the Reporting Limit/LOQ MDL= Method Detection Limit 

RL = Reporting Limit Q = The ion transition ratio is outside of the acceptance criteria. 



02: XGFG182009 
F-35 Alter B400 
Building 

Well No. I Analyte Result (µgl L) 

PFBA 0.161 

PFPeA 0.368 

PFBS 0.0988 

4:2FTS 0.0118 

PFHxA 0.415 

PFPeS 0.1 

PFHpA 0.209 

PFHxS 1.27 I\ 02-AA-MW-5 PFAS 0.684 I 62FTS 
PFOA 0 :u. 
PFHpS 0.0711 

,/I I 
1PFNA 0.0344 

IPFOSA 0.0121 

PFOS 2 31 0 

PFDA 0.00197 J 

8.2 FTS 0.0846 

1' "fa. --./_ " " 
-~ 

115FW Truax Field 

- ~ .. .: ,/"" -~ PF AS Soil Boring Locations 
,.A 

,, , n~-AA-MW-R L ;,,/ J ~ U.J-}j XGFG182009 Alter B400 
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