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Mr. Luke Lampo 
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Dear Mr. Lampo: 

Enclosed is the Site Inspection Report for Settling Pond 2 located at the former 
Badger Army Ammunition Plant (BAAP).  The Department of the Army (Army) collected 
soil samples to determine if shallow soil contamination remains at Settling Pond 2.  This 
Site Inspection Report is being provided to summarize the Army s soil sampling 
activities, field observations, laboratory sampling results, and discuss the next steps.   

On June 22, 2021, SpecPro Professional Services, LLC (SPS) collected eleven 
soil samples from eight separate locations in Settling Pond 2.  Soil contamination was 
found in the shallow soil (top two feet) within Settling Pond 2.  The contaminated soil 
contained various propellant manufacturing residues.   

The Army will expand the scope of the Site Inspection.  The Army anticipates site 
activities to commence in 2022.  Additional soil sampling will be performed in Final 
Creek, Settling Ponds 1 & 3, and Spoil Disposal Areas I, II, III, IV, & V to determine if 
contaminated soil remains in those areas.  A work plan will be sent to the WDNR prior 
to performing any additional soil sampling. 

Please do not hesitate to contact me at 210-466-1684 if you have any questions.  

Sincerely, 
 
 
 
Bryan P. Lynch 

epresentative 

Enclosure 
Copy furn:   SpecPro Professional Services, LLC 
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1.0 INTRODUCTION 
 
SpecPro Professional Services, LLC (SPS) conducted a Site Inspection of Settling Pond 2 at 
the Former Badger Army Ammunition Plant (BAAP).  The soil sampling discussed in this 
report followed the Department of the Army’s (Army) Site Inspection Work Plan, Settling 
Pond 2, dated June 7, 2021.   
 
This report was prepared in accordance with the Environmental Remediation Support 
Contract W9124J-20-C-0026 between SPS and the Army.  This report was prepared by Joel 
Janssen of SPS.  Mr. Janssen is a hydrogeologist and licensed Professional Geologist in 
Wisconsin.   
 
1.1 Prescribed Burn 
 
On August 26, 2020, a prescribed burn was conducted by the Wisconsin Department of 
Natural Resources (WDNR) in Settling Pond 2.  On August 27, 2020, SPS personnel were 
notified that portions of Settling Pond 2 were still burning.  Mr. Joel Janssen (SPS) visited 
Settling Pond 2 on August 27, 2020 with the WDNR spills coordinator, Trevor Bannister, 
and observed smoke and flames still being produced in small areas (see Photo 1 in Appendix 
A).  According to the WDNR, the Sauk City Fire Department sprayed approximately 30,000 
gallons of water over Settling Pond 2.  Between August 27 and 28, 2020, approximately two 
inches of rain fell in the area.  On August 28, 2020, the WDNR reported that all fires in 
Settling Pond 2 had been extinguished.  On August 31, 2020, Mr. Joel Janssen (SPS) visited 
Settling Pond 2 to observe the ground condition after the fire.  No visible smoke or flames 
were evident (see Photo 2 in Appendix A).    
 
On September 16, 2020, the WDNR issued a letter to the Army titled, Reopening of Closed 
Case, Final Creek and Settling Ponds Area, for BRRTS #02-57-561617.  The letter stated, 
“The fire produced multi-colored smoke and high intensity flames”.  The WDNR requested a 
response action that included additional soil investigation. 
 
1.2 Site Background 
 
Settling Pond 2 is part of a larger Settling Pond area that was constructed in 1942 to serve as 
an aeration and settling basin for the industrial and sanitary wastewater generated at BAAP.  
Settling Pond 2 is approximately 5.4 acres in size.  The Settling Pond area is in the southern 
portion of the BAAP and consists of Final Creek, four Settling Ponds, and five Spoils 
Disposal Areas, see Figure 1.  Wastewater and surface water would flow through Final 
Creek, into the four Settling Ponds, and then discharge into Gruber’s Grove Bay (Wisconsin 
River).  The Settling Ponds were constructed to allow particulates to settle out of the water 
before they discharged into Gruber’s Grove Bay.  During the years of production at BAAP, 
the Settling Ponds area received industrial wastewater from the west side of the installation 
(the Nitrocellulose and Ball Powder production areas) via Final Creek.  Propellant production 
ceased in 1975, diminishing the water flow through the Settling Ponds. 
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Historical aerial photos of Settling Pond 2 were reviewed to provide a timeline of the site.  
Aerial photos from 1944, 1949, 1955, 1968, 1978, and 2001 are provided in Appendix B.   
 

• 1944 Settling Pond 2 appears as a narrow water filled ditch that is not dammed up 
 to the east.  Water in narrow ditches is visible both upstream and downstream.  
 A road is visible on the west side.  Magazine buildings (white) are visible 
 nearby.   

• 1949 Settling Pond 2 appears as a small water filled depression with narrow ditches 
 visible  both upstream and downstream.   

• 1955 Settling Pond 2 is more defined with a road visible to the east.  Based on the 
 vegetation changes, a larger area could retain water.  No visible ponded water.  

• 1968 Settling Pond 2 is wider with banks on the north and south that appear
 disturbed (white areas).  Narrow ditches are visible both upstream (Settling 
 Pond 1) and downstream (Settling Pond 3).  Vegetation clearing did occur 
 since 1955.  Some ponded water is visible.     

• 1978 Settling Pond 2 appears the same size as in 1968.  The vegetation appears 
 stressed in some areas, indicative of wetland conditions.  Some ponded water 
 is visible.    

• 2001 Settling Pond 2 appears the same size as in 1978.  The vegetation appears 
 more established with no visible ponded water.   

1.3 Previous Investigations & Remedial Actions 
 
Beginning in 1979, the Army has conducted numerous investigations in Final Creek, four 
Settling Ponds, and five Spoils Disposal Areas.  These investigations included soil sampling 
in Settling Pond 2.  The soil investigations identified chromium, di-n-butyl phthalate, 2,4-
dinitrotoluene (DNT), 2,6-DNT, diphenylamine, lead, mercury, nitrocellulose, and 
nitrogylcerin were present in Settling Pond 2. 
 
Between 2009 and 2012, the Army completed numerous remedial actions amounting to the 
removal of approximately 71,500 cubic yards of impacted soil from Final Creek, Settling 
Ponds, and the Spoils Disposal Areas.  The primary contaminants that necessitated soil 
excavation were chromium, DNT, lead, and nitrogylcerin.  These remedial actions were 
described in the January 21, 2014, Parcel M1 and T1 Closure Request.  The WDNR provided 
a Final Case Closure with Continuing Obligations determination on June 11, 2014.  No 
further soil investigation or remediation was required at that time.  The WDNR gave the site 
a unique BRRTS #02-57-561617.  Settling Pond 2 is located in Parcel M1, which was 
transferred to the WDNR.   
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2.0 SOIL SAMPLING ACTIVITIES 
 
The soil sampling was conducted in accordance with the Army’s Site Inspection Work Plan, 
Settling Pond 2, dated June 7, 2021.  The Work Plan was submitted to the WDNR for their 
review.  On June 15, 2021, Luke Lampo from the WDNR approved the Work Plan.   
 
On June 22, 2021, SPS collected eleven soil samples from eight separate locations in Settling 
Pond 2.  Shallow soil samples were collected at depths of 0.5 or 1.0 feet from all eight (8) 
locations.  Deep soil samples were collected at a depth of 2.0 feet from three (3) locations 
(07, 08, and 09).  Figure 2 shows the locations of the soil samples, Settling Pond 2 boundary, 
previous soil remedial excavations, 5-foot ground contours, and the 2010 aerial photo as the 
base map.  Figure 2 also shows the approximate location of the former drainage path through 
the Settling Ponds based on the 1949 aerial photo.  Soil sample locations were labeled with 
the location, year collected, sample number, and depth in feet.  Sample labeled, SP2-21-01-
0.5, indicates Settling Pond 2 (SP2), year (21), sample number (01), and depth (0.5).   
 
The soil samples were distributed mainly across the bottom of Settling Pond 2 at locations 
01, 02, 03, 04, 05, 06, and 07.  Soil sample locations 01, 02, 04, and 06 were located along 
the former drainage path (light blue line) through Settling Pond 2.  Soil sample locations 01 
and 06 were located near the entry/exit points of Settling Pond 2.  Soil sample locations 03, 
05, and 07 were located in the most visibly burnt surface soil.  Sample location 08 was 
located on the northern upslope from Settling Pond 2 where sediment spoils removed from 
the pond bottom were potentially relocated.  No soil samples were collected in areas that 
were previously excavated. 
 
2.1 Soil Sampling Procedures 
 
Shallow soil samples (0.5 to 1.0 feet) were collected using a steel shovel.  The surface 
vegetation and topsoil were scraped away prior to advancing the shovel to depth.  Deep soil 
samples (2.0 feet) were collected using a stainless steel hand auger.  The hand auger had a 
three inch diameter enclosed bucket with a sand bit.  After the shallow sample was collected, 
the hand auger was placed in the existing shovel hole and manually rotated to the two-foot 
depth.  Soil collected with either the auger or shovel was placed on disposable plastic 
sheeting.  Disposable plastic scoops and disposable gloves were used to transfer soil into the 
laboratory supplied containers.  The sample containers were capped, labeled, and 
immediately placed in an iced sample cooler while sample chain-of-custody (COC) forms 
were completed.  Sampling information recorded on the COC forms included sampling date, 
sampling time, sample location, sample ID, sample matrix, and analyses to be performed.  
The coolers containing the groundwater samples were transported by SPS personnel to the 
laboratory within 24 hours of sample collection.  All sampling activities were performed to 
limit soil disturbance when possible and reduce volatilization of potential contaminants.   
 
Decontamination of sampling tools was essential in preventing cross contamination between 
sampling locations.  Decontamination of the sampling equipment consisted of removing soil 
or debris adhered to the sampling tools with a brush and tap water until all visible traces of 
soil were removed.  Then the sampling tools were washed in an Alconox® soap/water 
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solution with a clean brush.  Then the sampling tools were rinsed with tap water and finally 
with distilled water.  All sampling tools were then wiped dry with disposable paper towels.   
 
Each soil sample was collected as a grab sample (from one location) and not composited with 
multiple locations.  These were discrete soil samples that could be used to evaluate the soil 
contamination. 
 
2.2 Sample Location Survey Procedures 
 
The soil sample locations were surveyed with a global positioning system (GPS) unit and 
mapped into the BAAP geographic information system (GIS).  The GPS unit used was a 
Trimble Geo 7 Series Premium CM Kit with Terra Sync Centimeter Edition.  The GPS unit 
was linked to the Wisconsin Continuously Operating Reference Stations (WISCORS) Real-
Time Network through an internet connection.  The Wisconsin Department of Transportation 
Geodetic Surveys Unit developed a statewide Global Navigation Satellite System (GNSS) 
reference station network, called the WISCORS Network.  This WISCORS Network consists 
of over 80 permanent GNSS reference stations that can provide GNSS corrections to mobile 
users in real-time.  Mobile users properly equipped to take advantage of these GNSS 
corrections can position in the field to the 2-centimeter accuracy level in real-time.  
Horizontal control was based on the English system, survey-foot, and referenced to the North 
American Datum of 1983 (NAD 83) and the Wisconsin State Plane Coordinate System, 
Wisconsin South Zone.  No elevation survey data was collected.   
 
2.3 Analytical Methods 
 
All soil samples were laboratory analyzed for the following:   

• Explosives by EPA method 8330B (included 2,4-DNT, 2,6-DNT, nitroglycerin and 
13 other compounds) 

• Flashpoint by EPA method 1010A  
• Mercury by EPA method 7471B 
• Metals by EPA method 6010 (23 metals)  
• Nitrocellulose by EPA method 9056M  
• Semi-volatile organic compounds (SVOCs) by EPA method 8270D (71 compounds) 
• Volatile organic compounds (VOCs) by EPA method 8260C (72 compounds) 

 
All analytical testing was conducted by CT Laboratories, LLC in Baraboo, Wisconsin (NR 
149 Wisconsin Certified Laboratory ID: 157066030).  CT Laboratories, LLC is also 
accredited by the Department of Defense Environmental Laboratory Accreditation Program 
(DoD ELAP).   
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3.0 INSPECTION RESULTS 
 
On June 22, 2021, SPS collected eleven soil samples from eight separate locations in Settling 
Pond 2.  Shallow soil samples were collected at depths of 0.5 or 1.0 feet from all eight (8) 
locations.  Deep soil samples were collected at a depth of 2.0 feet from three (3) locations 
(07, 08, and 09).  The following section discusses the soil encountered, laboratory results, 
and compares the results.  
 
3.1 Soil Sample Description 
 
Based on the June 2021 sampling, the soil in burned areas had black charred soil at the 
surface that extends down to approximately 0.5 feet deep.  Beneath the black soil is either a 
thin gray silt layer or gravelly sand.  Locations that were not visibly burnt had sandy topsoil 
overlying dry gray silt or dark brown silty clay underlain by brown silty gravelly sand.  
Gravelly sand was found at many locations below 1.0 feet deep.  Sample SP2-21-03-1.0 (1.0 
feet deep) was collected in gray mottled silt that was located below black charred silt and 
brown sandy silt (see Photo 3 in Appendix A).  Sample SP2-21-05-0.5 (0.5 feet deep) was 
collected in black charred silt and gray silt (see Photo 5 in Appendix A).  Black charred soil 
was only visible on the surface at the bottom of Settling Pond 2 and not on the higher ground 
to the north (above the 795 foot ground contour).  Samples SP2-21-01-0.5 and SP2-21-03-1.0 
had a noticeable odor.  A sample collection data sheet provided in Appendix C summarizes 
the soil descriptions for each sample collected. 
 
3.2 Soil Laboratory Results 
 
The soil laboratory analytical results are summarized in Table 1.  The soil laboratory data is 
provided in Appendix D.  
 

3.2.1 Explosives Residue Results Summary 
 
The explosives test performed using EPA method 8330B is intended for the trace analysis of 
explosives and propellant residues by high performance liquid chromatography (HPLC).  
Sixteen compounds were included in this test; see the laboratory data in Appendix D for a full 
list.  All explosives test results were reported by the laboratory in milligrams per kilogram 
(mg/kg). 
 
2,4-DNT was detected in nine soil samples.  The 2,4-DNT concentrations ranged from 81 
mg/kg in SP2-21-03-1.0 to 0.25 mg/kg in SP2-21-06-1.0.  The higher concentrations of 2,4-
DNT were found on the west side of Settling Pond 2 in samples SP2-21-01-0.5 and SP2-21-
03-1.0.  
 
2,6-DNT was detected in seven soil samples.  The 2,6-DNT concentrations ranged from 6 
mg/kg in SP2-21-03-1.0 to 0.06 mg/kg in SP2-21-07-1.0.  The higher concentrations of 2,6-
DNT were found on the west side of Settling Pond 2 in samples SP2-21-01-0.5 and SP2-21-
03-1.0.   
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Nitroglycerin was detected in seven soil samples.  The nitroglycerin concentrations ranged 
from 74 mg/kg in SP2-21-03-1.0 to 0.62 mg/kg in SP2-21-08-0.5.  The higher concentrations 
of nitroglycerin were found on the west side of Settling Pond 2 in samples SP2-21-01-0.5 and 
SP2-21-03-1.0.  
 
2,4,6-Trinitrotoluene (TNT) was detected at very low levels in two soil samples.  HMX (high 
melting explosive) was detected at very low levels in one soil sample.  Nitrobenzene was 
detected at very low levels in one soil sample.  All results were estimated concentrations 
above the method detection limit (MDL) and below the reporting limit (RL).  The very low 
detectable concentrations of HMX and TNT could be lab instrument interference.  Based on 
research conducted by previous Army contractors, HMX and TNT were not produced at 
BAAP.  
 
Nitrocellulose was analyzed by a modified EPA method 9056 by ion chromatography of 
inorganic anions.  Nitrocellulose was detected in all 11 soil samples.  The nitrocellulose 
concentrations ranged from 28,000 mg/kg in SP2-21-01-0.5 to 96 mg/kg in SP2-21-08-2.0.  
The higher concentrations of nitrocellulose were found on the west side of Settling Pond 2.  
 
Flash point was analyzed by EPA method 1010A, which is a closed-cup method for 
determining ignitability.  This test is typically conducted in the determination of the 
hazardous waste ignitability characteristic.  Flash point is the lowest temperature at which a 
test flame ignites the vapor above the sample.  All soil samples did not flash below 140 
degrees Fahrenheit; therefore, the soil was not an ignitable hazardous waste.  
 

3.2.2 SVOCs Results Summary 
 
The semi-volatile organic compounds (SVOCs) were analyzed by EPA method 8270D using 
gas chromatography/mass spectrometry (GC/MS).  Seventy-one compounds were included in 
this test; see the laboratory data in Appendix D for a full list.  All SVOC results were reported 
by the laboratory in micrograms per kilogram (µg/kg).  Note that 1,000 µg/kg equals 1 mg/kg.  
Thirteen SVOCs were detected in at least one soil sample, including 2,4-DNT and 2,6-DNT.   
Besides DNT, compounds detected that are related to propellant manufacturing were            
di-n-butyl phthalate and diphenylamine.   
 
2,4-DNT was detected in seven soil samples.  The 2,4-DNT concentrations ranged from 
42,200 µg/kg in SP2-21-03-1.0 to 136 µg/kg in SP2-21-06-2.0.  The higher concentrations of 
2,4-DNT were found on the west side of Settling Pond 2.  
 
2,6-DNT was detected in four soil samples.  The 2,6-DNT concentrations ranged from 4,170 
µg/kg in SP2-21-03-1.0 to 97.2 µg/kg in SP2-21-02-2.0.  The higher concentrations of 2,6-
DNT were found on the west side of Settling Pond 2.  
 
Di-n-butyl phthalate was detected in nine soil samples.  The di-n-butyl phthalate 
concentrations ranged from 93,600 µg/kg in SP2-21-01-0.5 to 673 µg/kg in SP2-21-08-0.5.  
The higher concentrations of di-n-butyl phthalate were found on the west side of Settling 
Pond 2 except for sample SP2-21-06-1.0 had 20,600 µg/kg.  
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Diphenylamine was detected in seven soil samples.  The diphenylamine concentrations 
ranged from 18,300 µg/kg in SP2-21-01-0.5 to 115 µg/kg in SP2-21-06-2.0.  The higher 
concentrations of diphenylamine were found on the west side of Settling Pond 2.  
 
Samples SP2-21-01-0.5 and SP2-21-03-1.0 had the highest detections of 2,4-DNT, 2,6-DNT, 
and di-n-butyl phthalate.  Sample SP2-21-01-0.5 had the highest detection of diphenylamine.   
SP2-21-01-0.5 is located in the far western portion of Settling Pond 2, near the inlet culvert.  
Sample SP2-21-03-1.0 is located in the northwestern section of Settling Pond 2.   
 

3.2.3 VOCs Results Summary 
 
The volatile organic compounds (VOCs) were analyzed by EPA method 8260C using 
GC/MS.  Seventy-two compounds were included in this test; see the laboratory data in 
Appendix D for a full list.  All VOC results were reported by the laboratory in µg/kg.  Note 
that 1,000 µg/kg equals 1 mg/kg.  Eight VOCs were detected in at least one soil sample.  VOC 
compounds detected that are related to propellant manufacturing were 1,2-dichloroethane, 
benzene, and ethyl ether.   
 
1,2-Dichloroethane was detected in only two soil samples.  The 1,2-dichloroethane 
concentrations ranged from 239 µg/kg in SP2-21-03-1.0 to 45.9 µg/kg in SP2-21-01-0.5.  
Both sample locations are located on the west side of Settling Pond 2.   
 
Benzene was detected in six soil samples.  The benzene concentrations ranged from 11,600 
µg/kg in SP2-21-03-1.0 to 68.3 µg/kg in SP2-21-07-1.0.  The higher concentrations of 
benzene were found on the west side of Settling Pond 2.  
 
Ethyl ether was detected in only two soil samples.  The ethyl ether concentrations ranged 
from 187 µg/kg in SP2-21-06-1.0 to 149 µg/kg in SP2-21-03-1.0.  Samples were located in 
the east and west sides of Settling Pond 2. 
 

3.2.4 Metals Results Summary 
 
Metals were analyzed by EPA method 6010 using inductively coupled plasma-atomic 
emission spectrometry (ICP-AES).  Twenty-three metals were included in this test; see the 
laboratory data in Appendix D for a full list.  Mercury was analyzed by using EPA method 
7471B which is a cold-vapor atomic absorption procedure.  Method 7471B measures the total 
mercury (organic and inorganic) in the soil.  All metals test results were reported by the 
laboratory in mg/kg. 
 
This soil sampling event was not designed to determine the background concentrations of 
metals naturally occurring in the soil.  Additional investigation and/or research of past 
investigations would be required to determine the background concentrations of metals in soil 
near Settling Ponds 2.   
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Mercury was detected in all 11 soil samples.  The mercury concentrations ranged from 7.2 
mg/kg in SP2-21-06-1.0 to 0.039 mg/kg in SP2-21-08-0.5.  The higher concentrations of 
mercury were found on the east side of Settling Pond 2.  Sample SP2-21-01-0.5 on the far 
west side of Settling Pond 2 only detected 0.11 mg/kg of mercury.  
 
Twenty-one of the twenty-three metals analyzed by EPA method 6010 were detected in soil 
samples.  An evaluation of the concentrations detected in Settling Pond 2 for these six metals 
(aluminum, arsenic, chromium, lead, tin, and zinc) are discussed below.  These six metals 
were identified in previous investigations as contaminants of concern.   
 
Aluminum was detected in all 11 soil samples.  The aluminum concentrations ranged from 
33,000 mg/kg in SP2-21-06-1.0 to 5,200 mg/kg in SP2-21-06-2.0.  The higher concentrations 
of aluminum were found on the east side of Settling Pond 2.  The lowest concentrations of 
aluminum were found in the three deeper samples collected from 2.0 feet.  
 
Arsenic was detected in all 11 soil samples.  The arsenic concentrations ranged from 14 
mg/kg in SP2-21-05-0.5 to 2.7 mg/kg in SP2-21-06-2.0.  The higher concentrations of 
arsenic were found on the east side of Settling Pond 2.  The lowest concentrations of arsenic 
were found in the three deeper samples collected from 2.0 feet.  
 
Chromium was detected in all 11 soil samples.  The chromium concentrations ranged from 
110 mg/kg in SP2-21-05-0.5 to 9.3 mg/kg in SP2-21-02-2.0.  The higher concentrations of 
chromium were found on the east side of Settling Pond 2.  The lowest concentrations of 
chromium were found in the three deeper samples collected from 2.0 feet.  
 
Lead was detected in all 11 soil samples.  The lead concentrations ranged from 420 mg/kg in 
SP2-21-05-0.5 and SP2-21-06-1.0 to 10 mg/kg in SP2-21-02-2.0.  The higher concentrations 
of lead were found on the east side of Settling Pond 2.  The lowest concentrations of lead 
were found in the three deeper samples collected from 2.0 feet.  
 
Tin was detected in six soil samples.  The tin concentrations ranged from 19 mg/kg in SP2-
21-05-0.5 to 0.13 mg/kg in SP2-21-02-1.0.  The higher concentrations of tin were found on 
the east side of Settling Pond 2.  Tin was not detected in the three deeper samples collected 
from 2.0 feet. 
 
Zinc was detected in all 11 soil samples.  The zinc concentrations ranged from 340 mg/kg in 
SP2-21-05-0.5 to 32 mg/kg in SP2-21-06-2.0.  The higher concentrations of zinc were found 
on the east side of Settling Pond 2.  The lowest concentrations of zinc were found in the three 
deeper samples collected from 2.0 feet.  
 
Sample SP2-21-05-0.5 had the highest detections of arsenic, chromium, lead, tin, and zinc.  
SP2-21-05-0.5 is located in the northeastern-northcentral portion of Settling Pond 2.  Sample 
SP2-21-06-1.0 had the highest detections of aluminum and lead and the second highest 
detections of arsenic, chromium, and tin.  SP2-21-06-1.0 is located in the southeastern corner 
of Settling Pond 2.   
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4.0 FUTURE SAMPLING  
 
Additional soil sampling will be necessary to define the horizontal and vertical extent of soil 
contamination identified in Settling Pond 2.   
 
The Army will expand the scope of the Site Inspection during 2022.  Additional soil 
sampling will be performed in Final Creek, Settling Ponds 1 & 3, and Spoil Disposal Areas I, 
II, III, IV, & V to determine if contaminated soil remains in those areas.  A work plan will be 
sent to the WDNR prior to performing any additional soil sampling. 
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Table 1
Soil Laboratory Analytical Results

Settling Pond 2 Site Inspection
Former Badger Army Ammunition Plant

SP2-21-01-0.5 SP2-21-02-1.0 SP2-21-02-2.0 SP2-21-03-1.0 SP2-21-04-1.0 SP2-21-05-0.5 SP2-21-06-1.0 SP2-21-06-2.0 SP2-21-07-1.0 SP2-21-08-0.5 SP2-21-08-2.0

0.5 1.0 2.0 1.0 1.0 0.5 1.0 2.0 1.0 0.5 2.0
6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21

Analytes Units

2,4,6-Trinitrotoluene mg/kg EPA 8330B 0.14 JP ND ND 0.1 JP ND ND ND ND ND ND ND
2,4-Dinitrotoluene mg/kg EPA 8330B 41 5.3 P 0.77 J 81 5.9 0.63 J 0.25 J ND 0.47 J 0.68 J ND
2,4-Dinitrotoluene µg/kg EPA 8270D 37,200 MY 1,920 830 42,200 1,600 ND ND 136 ND 137 ND
2,6-Dinitrotoluene mg/kg EPA 8330B 4.4 1.6 P 0.26 JP 6 0.78 0.12 J ND ND 0.06 J ND ND
2,6-Dinitrotoluene µg/kg EPA 8270D 2,530 MY 193 97.2 J 4,170 ND ND ND ND ND ND ND
HMX mg/kg EPA 8330B ND ND ND ND ND ND ND ND 0.076 J ND ND
Nitrobenzene mg/kg EPA 8330B ND ND ND ND ND ND ND ND 0.084 JP ND ND
Nitroglycerin mg/kg EPA 8330B 40 2.5 ND 74 19 0.64 J ND ND 2.1 0.62 J ND
Nitrocellulose mg/kg EPA 9056M 28,000 M 5,800 270 23,000 22,000 2,500 630 2,800 4,700 160 J 96 J

Di-n-butylphthalate µg/kg EPA 8270D 93,600 M 8,130 4,780 81,800 43,900 ND 20,600 1,740 4,170 673 ND
N-Nitrosodiphenylamine & 
Diphenylamine µg/kg EPA 8270D 18,300 MY 245 182 J 1,310 J 2,310 J 320 ND 115 J ND ND ND

Flashpoint Degrees F° EPA 1010A >140 >140 >140 >140 >140 >140 >140 >140 >140 >140 >140

1,2-Dichloroethane µg/kg EPA 8260C 45.9 J ND ND 239 ND ND ND ND ND ND ND
Benzene µg/kg EPA 8260C 2,030 193 J ND 11,600 171 J 547 J ND ND 68.3 J ND ND
Dichlorofluoromethane µg/kg EPA 8260C ND 99.2 J ND ND 80.1 J ND ND ND ND ND ND
Ethyl ether µg/kg EPA 8260C ND ND ND 149 J ND ND 187 J ND ND ND ND
Ethylbenzene µg/kg EPA 8260C ND ND ND ND ND 226 J ND ND ND ND ND
m & p-Xylene µg/kg EPA 8260C ND ND ND ND ND 207 J ND ND ND ND ND
o-Xylene µg/kg EPA 8260C ND ND ND ND ND 100 J ND ND ND ND ND
Toluene µg/kg EPA 8260C ND ND ND 56.7 J ND 975.0 ND ND 86.6 J ND ND

2-Methylnaphthalene µg/kg EPA 8270D ND ND ND ND ND ND 1,390 J ND ND ND ND
Acetophenone µg/kg EPA 8270D ND ND ND ND ND 116 J ND ND ND ND ND
Carbazole µg/kg EPA 8270D ND ND ND ND ND 131 J ND ND ND ND ND
Dibenzofuran µg/kg EPA 8270D ND ND ND ND ND 208 ND ND ND ND ND
Fluoranthene µg/kg EPA 8270D ND ND ND ND ND 65.9 J ND ND ND ND ND
Isophorone µg/kg EPA 8270D 461 JMY 160 ND 506 J ND ND ND ND ND ND ND
Naphthalene µg/kg EPA 8270D ND 62.5 J ND ND ND 314 ND ND ND ND ND
Phenanthrene µg/kg EPA 8270D ND ND ND ND ND 227 1,080 J ND ND ND ND
Phenol µg/kg EPA 8270D ND ND ND ND ND 379 J ND ND ND ND ND

Semi-Volatile Organic Compounds (SVOCs)

Explosives Residue

 Sample ID

Lab Method

Volatile Organic Compounds (VOCs)

Depth (feet)

Collection Date
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Table 1
Soil Laboratory Analytical Results

Settling Pond 2 Site Inspection
Former Badger Army Ammunition Plant

SP2-21-01-0.5 SP2-21-02-1.0 SP2-21-02-2.0 SP2-21-03-1.0 SP2-21-04-1.0 SP2-21-05-0.5 SP2-21-06-1.0 SP2-21-06-2.0 SP2-21-07-1.0 SP2-21-08-0.5 SP2-21-08-2.0

0.5 1.0 2.0 1.0 1.0 0.5 1.0 2.0 1.0 0.5 2.0
6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21 6/22/21

Analytes Units

 Sample ID

Lab Method

Depth (feet)

Collection Date

Aluminum mg/kg EPA 6010 7,400 8,400 6,000 12,000 20,000 22,000 33,000 5,200 17,000 10,000 5,600

Arsenic mg/kg EPA 6010 4.8 3.2 3 6.7 8.2 14 9.5 2.7 6.5 5.9 3

Barium mg/kg EPA 6010 93 Y 120 85 85 110 190 180 72 110 92 31

Beryllium mg/kg EPA 6010 0.4 0.47 0.31 0.51 0.76 0.85 0.96 0.27 0.68 0.48 0.41

Cadmium mg/kg EPA 6010 0.24 0.16 0.015 J 0.32 0.68 1.3 0.7 0.16 0.31 0.036 J ND
Calcium mg/kg EPA 6010 7,500 Y 2,700 1,700 7,000 35,000 53,000 16,000 21,000 10,000 2,900 2,600

Chromium mg/kg EPA 6010 23 16 9.3 41 31 110 61 9.5 25 13 10

Cobalt mg/kg EPA 6010 6.7 8 6.1 5.2 7.9 8.8 6 5.3 7.2 9.7 6.2

Copper mg/kg EPA 6010 57 Y 33 12 65 45 140 92 14 38 14 19

Iron mg/kg EPA 6010 11,000 12,000 8,800 13,000 17,000 38,000 19,000 9,900 17,000 14,000 12,000

Lead mg/kg EPA 6010 69 MY 32 10 350 140 420 420 28 27 12 14

Magnesium mg/kg EPA 6010 4,700 Y 2,100 1,300 3,400 5,400 7,300 2,600 13,000 4,600 3,000 2,100

Manganese mg/kg EPA 6010 310 Y 220 240 290 650 1,200 350 390 370 620 110

Mercury mg/kg EPA 7471B 0.11 0.22 0.067 2.2 3.4 0.46 7.2 0.27 2.8 0.039 0.055

Molybdenum mg/kg EPA 6010 0.33 0.27 J 0.18 J 0.54 0.53 1.1 0.86 0.19 J 0.39 0.27 J 0.16 J

Nickel mg/kg EPA 6010 20 20 12 21 31 75 35 13 22 14 21

Selenium mg/kg EPA 6010 0.79 0.8 0.53 1.4 1.3 1.8 1.5 0.42 J 0.89 0.89 0.56

Silver mg/kg EPA 6010 0.11 J 0.038 J ND 0.33 0.39 0.044 J 3 0.11 J 0.12 J 0.051 J 0.049 J

Strontium mg/kg EPA 6010 7.5 Y 7.3 4.2 13 33 59 58 10 15 4.8 5.7

Tin mg/kg EPA 6010 0.16 JB 0.13 JB ND 0.78 B 0.73 B 19 4.6 ND ND ND ND
Vanadium mg/kg EPA 6010 16 18 14 23 27 38 38 16 24 20 18

Zinc mg/kg EPA 6010 72 71 43 88 150 340 130 32 73 36 33

Notes:
  mg/kg  =  milligrams per kilogram (ppm)
  µg/kg  =  micrograms per kilogram (ppb)
  B  =  Analyte detected in the associated Method Blank
  J  =  Estimated concentration above the method detection limit (MDL) and below the reporting limit (RL)
  M  = Matrix spike and/or Matrix spike duplicate recovery outside acceptance limits
  ND  =  Analyte was not detected above the method detection limit (MDL)
  P  =  Concentration of analyte differs more than 40% between primary and confirmation analysis
  Y  =  Replicate/Duplicate precision outside acceptance limits
  Only analytes that were detected in at least one sample are shown in the table

Metals
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Appendix A 
 

Photographic Log – Settling Pond 2 
 

  



 
1 

 
 Photographic Log – Settling Pond 2 

 

 Client Name:  Site Location: Contract No.:  
 
 
 
 
 
 
 
 
 

 

Army Environmental Command 
 

Badger Army Ammunition Plant 
 

W9124J-20-C-0026 
 

Photo No. Date 

 

1 8/27/20 

Description  
 
Looking east in Settling 
Pond 2 with smoke and 
flames still visible.  Photo 
taken one day after prairie 
burn by WDNR.   

 

Photo No. Date  

 

2 8/31/20 

Description 
 
 

 
 
Looking west in Settling 
Pond 2 after prairie burn by 
WDNR.   



 
2 

 
 Photographic Log – Settling Pond 2 

 

 Client Name:  Site Location: Contract No.:  
 
 
 
 
 
 
 
 
 

 

Army Environmental Command 
 

Badger Army Ammunition Plant 
 

W9124J-20-C-0026 
 

Photo No. Date 

 

3 6/22/21 

Description  
 
Soil sample location        
SP2-21-03-1.0 showing 
stratified soil in Settling 
Pond 2.   

 

Photo No. Date  

 

4 6/22/21 

Description 
 
 

 
 
Looking west in Settling 
Pond 2 during soil sampling.    



 
3 

 
 Photographic Log – Settling Pond 2 

 

 Client Name:  Site Location: Contract No.:  
 
 
 
 
 
 
 
 
 

 

Army Environmental Command 
 

Badger Army Ammunition Plant 
 

W9124J-20-C-0026 
 

Photo No. Date 

 

5 6/22/21 

Description  
 
Soil sample location        
SP2-21-05-0.5 showing 
stratified soil in Settling 
Pond 2. 

 

Photo No. Date  

 

6 9/16/20 

Description 
 
 

 
 
Burnt area in Settling Pond 2 
where bare soil exposed.      



  
 

 

 

 
 
 
 
 

Appendix B  
 

Historic Aerials 
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Historic Aerials – Settling Pond 2 

 

                                          Aerial Taken:  1944 Badger Army Ammunition Plant                         Not to scale      

 

Settling Pond 2 



 
2 

 
Historic Aerials – Settling Pond 2 

 

                                          Aerial Taken:  1949 Badger Army Ammunition Plant                         Not to scale 

 

Settling Pond 2 
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Historic Aerials – Settling Pond 2 

 

                                          Aerial Taken:  1955 Badger Army Ammunition Plant                         Not to scale 

 

Settling Pond 2 
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Historic Aerials – Settling Pond 2 

 

                                          Aerial Taken:  1968 Badger Army Ammunition Plant                         Not to scale 

 

Settling Pond 2 



 
5 

 
Historic Aerials – Settling Pond 2 

 

                                          Aerial Taken:  1978 Badger Army Ammunition Plant                         Not to scale 

 

Settling Pond 2 



 
6 

 
Historic Aerials – Settling Pond 2 

 

                                          Aerial Taken:  2001 Badger Army Ammunition Plant                         Not to scale 

 

Settling Pond 2 



  
 

 

 

 
 
 
 
 

Appendix C 
 

Sample Collection Data Sheet 
  



SAMPLE COLLECTION DATA SHEET

Project: Settling Pond 2 Site Inspection

Badger Army Ammunition Plant

Sample ID Sample Date
Sample 

Time

Depth 

(feet)
Soil Type/Characteristics Comments

SP2-21-01-0.5 6/22/2021 10:00 0.5 Gray/light brown, silty clay, dry Slight odor

SP2-21-02-1.0 6/22/2021 10:40 1.0 Gray/black, sandy silty clay, dry

SP2-21-02-2.0 6/22/2021 11:25 2.0 Dark brown, sandy silty clay, dry; brown silty sand at bottom

SP2-21-03-1.0 6/22/2021 11:54 1.0 Gray mottled silt, dry with orange/rust inclusions Slight odor

SP2-21-04-1.0 6/22/2021 13:57 1.0 Gray sandy silt, dry, flaky

SP2-21-05-0.5 6/22/2021 14:30 0.5 Black charred silt & gray silt, dry Burnt soil

SP2-21-06-1.0 6/22/2021 15:00 1.0 Gray/black, sandy silt, dry

SP2-21-06-2.0 6/22/2021 15:16 2.0 Gray/black, sandy clayey silt, moist

SP2-21-07-1.0 6/22/2021 16:00 1.0 Gray silt, dry

SP2-21-08-0.5 6/22/2021 16:54 0.5 Light brown, silty clay, dry

SP2-21-08-2.0 6/22/2021 17:21 2.0 Light brown, gravelly sandy silty clay, moist

Sampled by:   J. Janssen



  
 

 

 

 
 
 
 
 

Appendix D 
 

Soil Laboratory Data 
 
 



�����������	
��	���������������������������� ��� !"#$���%$��&'����(((�)*
��+,$ -��".$'����//���0����1�)��2+3-�" -�&'��*���4+5%$��&'��6)666�7�6(�8��9�:��) 1"-$��$ $;<$%'�6=)�=)()����;<"5�/$.>$�"-��$'��$$�2�2�$>+�-�1"-$'�7=�*=)()����2�������4������������?�2�� �$>�;3-�1"-$'�"@$���+A�B�

CDEF�GHIJK�LMNOP��QHOHRMMS�TU�VEWCE��XFYZEVXZD[XF�������������������������\\\ ]̂P_HRMOHPMÒKa]̂Mb �
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