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EXECUTIVE SUMMARY 

In November 1992, E&K Hazardous Waste Services was retained by Ansul Incorporated 
to remove at 560-gallon gasoline underground storage t:mk (US1) located at the Ansul Fire 
Technology Center. Evidence of a release to the environment was discovered following 
UST removal. Subsequently, Dames & Moore was retained to initiate subsurface 
investigation activities at the site to assess the extent of the impact. Impacts to soil and 
ground water were identified during the investigation; however, the extent of the impact 
was not determined. 

Based on the findings of the initial phase of investigation, Dames & Moore was again 
retained to conduct a Phase II subsurface investigation at the site to further assess impacts 
to soil and ground water impacts. 

The Phase II activities consisted of two tasks. The initial task included the advancement 
of 23 soil borings. The purpose of this task was to define the approximate extent of the soil 
and ground water impacts. The second task included the advancement of five additional 
soil borings, which were converted to ground water monitoring wells. 

Soil and ground water samples were analyzed in the field using· a photoionization detector 
and in-field gas chromatograph. In addition selected soil and ground water samples were 
submitted to Anatech Laboratories for analysis. Based on the field and laboratory results, 
the approximate boundaries of the soil and ground water impacts were identified. 

Following completion of the Task I activities, five additional soil borings were advanced and 
converted to ground water monitoring wells. The additional wells were necessary to address 
WDNR protocol for ground water data collection. 

Soil samples from the five borings were submitted to Anatech Laboratories for analysis. 
Four of the five soil samples contained no detectable concentrations of gasoline range 
organics (GRO) or petroleum volatile organic compounds (PVOC). The fifth sample, 
collected from soil boring location AFTC-28 contained GRO and PVOC. 

Prior to ground water sampling, ground water elevation measurements were obtained from 
each new and existing monitoring well location. Based on an evaluation of the ground 
water elevation data, the apparent ground water flow direction is to the east-northeast. 
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Following monitoring well development, ground water samples were collected from each 
well for laboratory analysis. Based on the laboratory analytical results, ground water 
containing concentrations of petroleum fractions that exceed the PAL were detected in five 
of the ground water samples. In addition, approximately one foot of product was floating 
on the ground water at the location of monitoring well AFTC-28. 

Based on the findings of the Phase II investigation, Dames & Moore concludes that impacts 
to soil and ground water exist at the site. The soil impacts exceed the WDNR cleanup 
criteria; however, the perimeter of the soil impacts within the area investigated has been 
established. Ground water impacts at concentrations that exceed the PAL and ES are 
present at the site. The horizontal and vertical extent of the ground water impacts has not 
been defined. In addition, free floating product is present. 

Therefore, Dames & Moore recommends that additional investigation activities be 
conducted to further assess the extent of the impacts at the site. Finally, an interim 
remediation program, consisting of a product recovery system, should be initiated at the site 
to remove the free floating product located on the ground water. 
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PHASE II SUBSURFACE INVESTIGATION REPORT 
ANSUL FIRE TECHNOLOGY CENTER 

MARINETTE, WISCONSIN 
LUST# 38-01345 

1.0 INTRODUCTION 

This report presents the results of Phase II subsurface investigation activities conducted at 
the Ansul Fire Technology Center facility (AFTC) in Marinette, Wisconsin. The 
investigation was conducted to further assess the vertical and horizontal extent of impact 
to the environment resulting from the operation of a 560-gallon gasoline underground 
storage tank (UST). The impacts to the environment were discovered during the UST 
removal in November, 1992. A subsequent limited, site investigation, conducted in May 
1993, confirmed impacts to the soil and ground water. Details of the initial phase of the 
investigation activities are presented in "Site Investigation Report. Ansul Fire Technology 

Center" (January, 1994 ). 

1.1 Purpose and Scope 

The purpose of the Phase II subsurface investigation was to further assess the boundaries 
of impact to the soil, further assess ground water quality, evaluate the potential for risk to 
the public health or the environment, and to evaluate corrective measures, if appropriate. 
In addition, an assessment of the site conditions with respect to past and present site usage 

I was conducted. 

I 

I 

The scope of work included: 

• 

• 

• 

07724-012-RYI' 

Advancement of 23 soil borings; 

Collection of soil samples for in-field screening, in-field laboratory testing, 
and laboratory analysis; 

Advancement of five additional soil borings, which were converted to 
groundwater monitoring wells; 
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Phase II Subsurface Investigation Report 
Ansul Fire Technology Center 

August 1995 

Collection and laboratory analysis of ground water samples from the new and 
existing monitoring wells and piezometer; 

• Elevation and location survey of the monitoring wells and borings; and, 

• Collection of ground water elevation data . 
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2.0 BACKGROUND 

Regional Setting 

Phase II Subsurface Investigation Report 
Ansul Fire Technology Center 

August 1995 

I 2.1.1 Site Location 

I 
I 
I 
I 
I 
I 
I 

I 

The AFI'C property is located on Pierce Avenue, Marinette, Wisconsin, Marinette County, 

Wisconsin (Figure 1). The location occupies a portion of the north half of the northeast 

quarter of Section 13, Township 31 North, Range 27 West (NVz, NE¥4, Sec. 13, T31N, 

R27W), based on the USGS 7.5-minute series topographic map, Marinette West, Wisconsin­
Michigan Quadrangle (1963; photorevised, 1976). The property is located within the 

Marinette Industrial Park. The property surrounding the AFI'C facility consists of 

undeveloped land owned by Ansul. The site area is shown in Figure 2. 

2.1.2 Topography 

The regional topography of the Lake Michigan Basin consists of rolling hills of moderate 

relief. Regimial elevations range from 585 feet above mean sea level (MSL) at the 

Menominee River and Green Bay to approximately 650 feet MSL within Menominee 

County. Elevations of 650 feet MSL are found atop local glacial features (drumlins) within 

the Menominee County area (USGS 15-minute series topographic map, Marinette 

Michigan-Wisconsin, 1963). The surface topography at the site is relatively low relief, with 
an approximate surface elevation at the former tank site of 610 feet MSL. 

2.1.3 Surface Soils 

According to the United States Department of Agriculture Soil Conservation Service, soils 

near the surface of the property are classified as Udorthents. Udorthents are generally 

deep, loamy soils consisting primarily of fill materials placed in drainageways, depressions, 

and areas along the margins of lakes and reservoirs. The soils are poorly suited to 

cultivated crops, pasture, woodland and most engineering uses (USDA, 1991 ). The fill 

material associated with the U dorthents are naturally-occurring sands and gravels associated 
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Phase II Subsurface Investigation Report 
Ansul Fire Technology Center 

August 1995 

with the river. Soil encountered during site investigations has consisted almost exclusively 

of sand. 

2.1.4 Bedrock Geology 

Bedrock is encountered at depths of approximately 40 feet below the ground surface 

(Dames & Moore, 1976; STS, 1981). The bedrock consists of the Ordovician Sinnipee 

Group dolomite with limestone and shale (Greenberg, 1980; Mudrey, 1982). The Sinnipee 

Group includes the Galena, Decorah and Plattville formations. 

2.1.5 Surface Water and Ground Water Hydrology 

The nearest surface water is an intermittent stream that originates at the northeast comer 

of the AFTC property. The stream flows generally southward and intersects the Little River 
approximately 2,000 feet south of the AFTC property. The Little River, which flows 

eastward, discharges into Green Bay. 

The local ground water flow direction is east-northeast Ground water is not used for 
municipal, residential, commercial, or industrial purposes in. the vicinity of the AFTC 

property, according to Ansul representatives. Water and sewer services are provided by the 

City of Marinette, which draws its potable water from Lake Michigan; however, some of the 

buildings on the AFfC property use septic systems. 

2.2 Site History 

J 2.2.1 Site Occupancy 

I 

The property is currently used by Ansul Fire Protection as a firefighter training school, with 

operations consisting of classroom lectures and field exercises. The site is owned by Ansul 
Incorporated. 
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2.2.2 History of Previous Investigations 

Phase II Subsurface Investigation Report 
Ansul Fire Technology Center 

August 1995 

In November 1992, a 560-gallon gasoline UST was removed by E&K Hazardous Waste 
Services of Sheboygan, Wisconsin. Upon removal of the UST, E&K personnel identified 
gasoline fractions in the surrounding soil, indicating that a release from the tank system had 
occurred. E&K personnel collected one soil sample from the north-central area of the 
excavation to assess the quality of the soils. The soil sample was submitted to a laboratory 
for analysis of gasoline range organics (GRO). Based on the laboratory analytical results, 
detectible concentrations of petroleum fractions were present in the sample. 

In May 1993, Dames & Moore was retained to assess the extent of the impact at the site. 
Dames & Moore retained Twin City Testing of Appleton, Wisconsin to advance four soil 
borings at the site. Three of the borings were converted to ground water monitoring wells; 
the fourth boring was converted to a piezometer. 

A total of five soil samples were submitted for laboratory analysis. The samples were 
analyzed for petroleum volatile organic compound (PVOC) and GRO content. Based on 
the laboratory results, impacted soils were noted to be present northeast of the former UST 
location. 

In addition, ground water samples were collected from each of the wells. Based on the 
results of the ground water sampling, impacted ground water above the Wisconsin 
Administrative Code (Wis. Admin. Code) ch. NR 140 (NR 140) Enforcement Standards 
(ES) were noted at each monitoring well location. However, a field blank collected at the 
time of ground water sampling also contained petroleum fraction concentrations above the 
ES. 

Because the ground water sampling data was potentially invalid due to potential 
contamination by air-borne vapors encountered during sample collection, a second round 
of ground water samples was collected in January 1994. Based on the results of the second 
round of ground water sampling, impacts to the ground water at the site were noted north 
and east of the former UST location. 
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2.3 Summary of WDNR Site Closure Guidelines 

The following section summarizes the WDNR's guidelines that pertain to the selection of 
closure criteria and cleanup goals for the AFTC site. 

2.3.1 Selection of Closure Criteria for Soils 

According to the Case Closeout Guidelines established in Wisconsin Administrative Code 
Chapter NR 700, several site characteristics may be utilized when establishing cleanup 
criteria for soils at sites impacted by petroleum products. The criteria include the source 
of the impacts, the horizontal and vertical extent of the impacts, the potential for human 
or sensitive environmental exposure, and the types of contaminants present. 

Based on these criteria, assessment of the site has not been sufficiently completed to enable 
classification of the site as either a "simple" or "complex" case because the vertical and 
horizontal extent of impact has not been sufficiently defined. Following completion of site 
investigation activities, soil cleanup criteria may be established for the site. However for 
comparison purposes, the "simple" case closure criteria are presented below. 

• 

• 

GRO/DRO 

Benzene 
Toluene 
Ethylbenzene 
Total Xylene 
1,2 - Dichloroethane 

s 100 pans per million1 

s 5.0 micrograms per kilogram (/Lg!kg) 
s 1,500 JLg/kg 
s 2,900 JLg/kg 
s 4,100 JLg/kg 
s 4.9 JLg/kg 

1 ppm- Parts per Million, equivalent to milligrams per kilogram (mg!kg) 
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2.3.2 Closure Criteria for Ground Water Cleanup Criteria 

The closure criteria pertaining to the -restoration of ground water impacts is interpreted for 
the purpose of this report to be the ground water quality standards established in Table 1 

of NR 140 (WDNR, 1994 ). 
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3.0 SOIL AND GROUND WATER QUALITY INVESTIGATION 

The Phase II soil and ground water quality investigation consisted of two tasks. The initial 

task (Task I) included the advancement of 23 soil borings to assess the horizontal extent of 

the impact at the site. The second task (Task II) included the advancement of five soil 

borings, which were converted to ground water monitoring wells. 

3.1 Task I Soil Boring Activities 

On March 30, 1995 and March 31, 1995, Briohn Environmental Contractors, under the 
direction of Dames & Moore, advanced soil borings at the site using a hydraulically­

operated sampling device (Geoprobe®). The purpose of the investigation was to assess the 

quality of the soil and ground water in the vicinity of the former UST location with the 

intent of delineating the approximate boundaries of the impact The scope of the 

investigation included the advancement of 23 soil borings, the collection of soil samples for 

field screening and laboratory analysis, and the collection of ground water samples for 

laboratory analysis. 

The investigation primarily focussed on the area located east of the former UST location. 

The soil boring locations are presented in Figure 3. Following soil sample collection at each 

boring location, selected soil samples were analyzed in the field, using a gas chromatograph, 

for benzene, toluene, ethylbenzene, and xylene (BTEX) content. In addition, ground water 

samples were collected from each boring location and analyzed for BTEX content. 

Following sample collection, each boring was abandoned in accordance with Wisconsin 

Administrative Code Chapter NR 141 (NR 141). Copies of the Well/Drillhole/Borehole 

Abandonment Forms are presented in Appendix A. 
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3.1.1 Field Methodology 

Phase II Subsurface Investigation Report 
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August 1995 

The following is a summary of the field methodologies lJSed during soil boring advancement, 
sample collection, and other aspects of the Task I field investigation. Details of the 
methodologies are presented in Appendix B. 

Soil boring advancement and soil sampling was conducted using standard methodologies and 
undisturbed soil sample collection techniques. Soil boring logs (Form 4400-122) are 
presented as Appendix C. 

Soil samples intended for laboratory analysis were placed in appropriate laboratory-supplied 
jars. A portion of each sample was placed in resealable plastic bags for in-field screening 
with a photoionization detector (PID). PID screening results are provided on the soil 
boring logs (Appendix C) and Table 1. 

Soil and ground water samples were transported to Anatech Laboratories, Ludington, 
Michigan, via overnight courier. Appropriate chain-of-custody documents are presented in 
Appendices D and E. 

The boring locations were surveyed by Dames & Moore personnel, with reference to the 
elevations established in the USGS 7.5-minute series topographic map, Marinette West, 
Wisconsin-Michigan Quadrangle (1963; photorevised, 1976). A summary of the elevation 
survey data is presented in Table 2. 

3.1.2 Soil Types Encountered 

Soil types encountered during the Task I site investigation consisted primarily of brown and 
yellowish brown fine-grained sands. The soil types are consistent with those identified 
during the initial site investigation activities. Details of the soils encountered are presented 
on the geologic cross-sections (Figures 4 through 6). The locations of the cross-sections 
with respect to the site are presented in Figure 7. 
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3.1.3 Laboratory Analysis 

Phase II Subsurface Investigation Report 
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Two soil and 23 ground water samples were analyzed in the field for BTEX content using 
a gas chromatograph. In addition, selected soil and ground water samples were submitted 
to Ana tech Laboratories for chemical analyses. The soil sample analytical parameters were 
selected in accordance with WDNR Leaking Underground Storage Tank (LUST) and 
Petroleum Analytical and Quality Assurance Guidance (July 1993) and included GRO, 
PVOC, and total lead. The ground water samples were analyzed for PVOC content. 

3.1.3.1 Soil Samples 

Two soil samples were analyzed in the field for BTEX content. Soil sample AFI'C-7/2, 

collected from the depth interval two feet to four feet below ground surface (bgs) from soil 
boring AFI'C-7, contained detectable concentrationsofBTEX compounds ranging from 135 
parts per billion (ppb) ethylbenzene to 603 ppb xylenes. Soil sample AFI'C-8!2, collected 
from the depth interval of two feet to four feet bgs from soil boring AFI'C-8, contained 
detectable concentrations of BTEX compounds ranging from 152 ppb toluene to 788 ppb 
xylenes. 

In addition, three soil samples were submitted to Anatech for GRO, PVOC, and total lead 
analyses. Soil sampleAFJ'C-10/2, collected from the depth interval of two feet to four feet 
bgs from soil boring AFI'C-10, contained GRO and the PVOC's benzene, ethylbenzene, 
1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, toluene, and xylenes. The sample also 
contained detectable concentrations of total lead. 

Soil sample AFI'C-4/2, collected from the depth interval of two feet to four feet bgs from 
soil boring AFI'C-4, contained no detectable concentrations of GRO or PVOC and a total 

lead concentration of 1.4 mg!kg. Soil sampleAFJ'C-22/2, collected from the depth interval 
two feet to four feet bgs in soil boring AFI'C-22, contained no detectable concentrations of 
GRO or PVOC and a total lead concentration of 2.8 mg!kg. The in-field analyses and 
laboratory results are summarized in Tables 3 and 4. Copies of the laboratory reports are 
presented in Appendix D. 
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3.1.3.2 Ground Water Samples 
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Twenty-three ground water samples (one from each boring location) were analyzed in the 
field for BTEX content. Benzene was detected in the ground water at each boring location 
at concentrations ranging from 4.0 ppb at the location of AFfC-4 to 472,578 ppb at the 
location of AFfC-20. Ethylbenzene concentrations ranged from below the method 
detection limit in the ground water at three of the boring locations (AFfC-4, AFfC-25, and 
AFfC-26) to 27,647 ppb at the location of AFfC-20. Toluene was detected in the ground 
water collected from each boring location at concentrations ranging from 3.0 ppb at the 
location of AFfC-25 to 164,373 ppb at the location of AFfC-20. Finally, xylene was 
detected in the ground water collected from 22 of the soil boring locations. The detected 
concentrations of xylenes ranged from 7.0 ppb in the ground water collected at AFfC-19 
to 113,777 ppb in the ground water collected from AFfC-14. No xylenes were detected in 
the ground water at the location of AFfC-25. 

In addition, four ground water samples were submitted to Anatech for PVOC analysis. The 
ground water samples collected from borings AFTC-24 and AFfC-25 contained no 
detectable concentrations of PVOCs. The ground water sample collected from boring 
AFTC-9 contained PVOC concentrations ranging from 1,900 micrograms per liter v,tg!l) 
methyl-tertiary-butyl-ether to 35,000 p.,g/1 xylenes. The ground water sample collected from 
boring AFfC-26 contained PVOC concentrations ranging from 11 p.,g/1 ethylbenzene to 
290 p.,g/1 1,2,4-trimethylbenzene. The ground water analytical results are summarized in 
Table 5. Copies of the laboratory reports are presented in Appendix E. 

3.1.3.3 Discussion of Analytical Results 

3.1.3.3.1 Soil Samples 

The two soil samples collected during the investigation that were analyzed in the field had 
benzene concentrations that exceed the soil cleanup criteria established in Wisconsin 
Administrative Code Chapter NR 700 (NR 700). The remaining detected concentrations 
of petroleum fractions were below the cleanup criteria. 
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One of the three soil samples submitted for laboratory analyses, sample AFTC-10-2, 

contained GRO, benzene, toluene, and xylene concentrations that exceed the NR 700 
cleanup criteria. In addition, the sample also contained 1,2,4-trimethylbenzene and 1,3,5-
trimethylbenzene; however, no cleanup criteria have been established for these compounds. 
The remaining soil samples contained no detectable concentrations of GRO or PVOC. 
Finally, the total lead concentrations detected in the soil samples are within the naturally­
occurring levels for soils. 

3.1.3.3.2 Ground Water Samples 

The ground water samples collected from the 23 borings and analyzed in the field contained 
benzene concentrations that exceed the Preventive Action Limit (PAL) established in NR 
140. Analytical results report that 21 of these ground water samples contained benzene at 
concentrations that exceed the Enforcement Standard (ES). In addition, benzene was 
detected in the field-analyzed ground water samples collected from AFTC-24 and AFTC-25. 

However, benzene was not detected by the laboratory in the two ground water samples 

subm~tted for analysis. 

The ethylbenzene concentration exceeded the PAL in the ground water samples collected 
from 11 of the 23 borings; however, only nine of the ground water samples exceeded the ES. 
The ethylbenzene concentrations in the remaining samples were below the PAL. 
Ethylbenzene was detected in the field-analyzed ground water sample collected fromAFTC-
24; however, this compound was not detected in the ground water sample analyzed by the 
laboratory. 

The toluene concentration exceeded the PAL in the ground water samples collected from 
15 of the 23 borings; however, only 11 of the samples exceeded the ES. The remaining 
samples contained toluene concentrations below the PAL. Trace concentrations of toluene 

were detected in the field-analyzed ground water sample collected from AFTC-24 and 

AFTC-25; however, toluene was not detected in the ground water sample analyzed by the 
laboratory. 
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The xylene concentration exceeded the PAL in 14 of the 23 ground water samples; however, 
only 11 samples contained concentrations that exceeded the ES. The remaining ground 
water samples that contained detectable concentrations of xylene were below the PAL. 
Trace concentrations of xylene were detected in the field-analyzed ground water samples 
collected from AFTC-24 and AFTC-25; however, xylene was not detected in the ground 
water samples analyzed by the laboratory. 
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Based on the results of the Task I activities, five soil borings were advanced to further 
assess the horizontal extent of the impacts to soil and ground water at the site. On April 
20, 1995, Midwest Engineering Services of Appleton, Wisconsin advanced five soil borings, 

under the direction of Dames & Moore. The location of the soil borings is shown on 
Figure 7. The soil borings were advanced at the site using a hollow stem auger. Each soil 
boring was sampled at continuous two-foot intervals with selected samples from each boring 
location prepared for submittal to Ana tech for laboratory analyses. The analyses included: 
GRO, PVOC, and total lead in accordance with WDNR guidance. 

The purpose of this task of the investigation was to collect soil and ground water samples 
from the proposed locations to verify that the approximate horizontal extent of the soil and 
ground water impacts had been identified during the Task I activities. Soil 
boring/monitoring well AFTC-27 was positioned approximately 200 feet east of the former 
UST location to assess the soils and ground water located northeast soil boring AFTC-24, 
which contained low levels of BTEX compounds. 

Soil boring/monitoring well AFTC-28 was positioned approximately 100 feet east of soil 
boring AFTC-23, which contained elevated concentrations of BTEX compounds. 

Based on the potentially impacted subsurface conditions observed during the installation of 
soil boring/monitoring well AFTC-28, soil boring/monitoring well AFTC-29 was installed 
approximately 250 feet east of soil boring/monitoring well AFTC-28 to assess the subsurface 
conditions near the property boundary. 

Soil boring/monitoring well AFTC-30 was positioned to the southeast of the former UST 
location and approximately 100 feet east of impacts identified during the Task I activities. 

Soil boring/monitoring well AFTC-31 was positioned south of soil boring AFTC-26, which 
contained trace concentrations of BTEX compounds. 
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Following soil sample collection, the soil borings were converted to ground water monitoring 
wells in accordance with Wisconsin Administrative Code ch. NR 141 (NR 141). On April 
20, 1995, the new monitoring wells were developed in accordance with NR 141. In addition, 
the existing monitoring wells were purged prior to sampling. The monitoring well 
construction and well development forms are presented in Appendix F. 

Prior to development, the monitoring wells were evaluated for the presence of floating 
product using a Keck-brand oil/water interface probe. Based on the information obtained, 
a floating product layer was noted in monitoring well AFfC-28 at a thickness of 0.91 feet. 
The thickness of the floating product following development was 0.86 feet. 

Following development, the ground water monitoring wells were sampled for GRO, PVOC, 
and dissolved lead content in accordance with WDNR LUST and Petroleum Analytical and 
Quality Assurance guidance (July 1993). 

3.2.1 Field Methodology 

The field methodologies used during the investigation were similar to those described in 
Section 3.1.1. Details of the field methodologies are presented in Appendix B. 

3.2.2 Soil Types Encountered 

The soil types encountered during the second task of the investigation consisted primarily 
of fine-grained sands. The sands were noted to contain traces of gravel and silt. The soil 
types are consistent with those identified during previous investigations at the site. Ground 
water was encountered in each soil boring location at a depth of approximately four feet 
bgs. 

3.2.3 Laboratory Analysis 

Five soil samples (one from each boring location) were selected for laboratory analysis. The 
soil samples were analyzed for GRO, PVOC, and total lead by Anatech Laboratories. 
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In addition, ground water samples were collected from each of the new and existing 
monitoring well locations, with the exception of monitoring well MW-3, (Dames & Moore 
and Ansul personnel were unable to locate the monitoring well during site activities). The 
ground water samples collected from each monitoring well were submitted to Anatech 
Laboratories for GRO, PVOC, and dissolved lead analyses. 

3.2.3.1 Soil Samples 

The five soil samples submitted to the laboratory for analyses were collected from the 
interval directly above the saturated zone at the depth interval two feet to four feet bgs. 
Four of the five soil samples contained no detectable concentrations of GRO or PVOC. 
Soil sampleAFTC-28/2-4, collected from soil boring AFfC-28, contained GRO ( 490 mg/kg), 
ethylbenzene (1,600 ,ug/kg), 1,2,4-trimethylbenzene (7,600 ,ug/kg), 1,3,5-trimethylbenzene 
(26,000 ,ug/kg), toluene (1,200 ,ug/kg), and xylenes (13,000 ,ug/kg). 

Each of the soil samples contained detectable concentrations of total lead. The lead 

concentrations ranged from 0. 7 mg/kg in the sample collected from AFfC-29 to 2.8 mg/kg 
in the sample collected from AFfC-28. The analytical results for the soil samples are 
summarized in Table 4. Copies of the laboratory reports are presented in Appendix D. 

3.2.3.2 Ground Water Samples 

Gasoline Range Organics (GRO) 

Four of the eight ground water samples contained detectable concentrations of GRO. The 

detected GRO concentrations ranged from 13 milligrams per liter (mg/1) in the ground 

water sample collected from monitoring well AFfC-30 to 62 mg/1 in the ground water 
sample collected from monitoring well AFfC-28. GRO was not detected in the ground 
water samples collected from monitoring wells AFfC-1, AFfC-2A, AFfC-29, and 

AFfC-30. A copy of the laboratory report is presented in Appendix F. The laboratory 
results are summarized in Table 5. 
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PVOC were detected in five of the eight ground water samples collected at the site. 
Benzene was detected in five of the samples at concentrations ranging from 3.0 J.Lg/1 in the 
sample collected from monitoring well AFI'C-2B to 9,000 J.Lg/1 in the sample collected from 
AFI'C-2A. Benzene was not detected in the ground water samples collected from 
monitoring wells AFI'C-1, AFI'C-29, and AFI'C-31. 

Ethylbenzene was detected in three of the ground water samples at concentrations ranging 
from 410 J.Lg/1 in the sample collected from monitoring well AFI'C-28 to 920 J.Lg/1 in the 
sample collected from monitoring well AFI'C-27. Ethylbenzene was not detected in the 
ground water samples collected from monitoring wells AFI'C-1, AFI'C-2B, AFI'C-29, 
AFI'C-30, and AFTC-31. 

Methyl-tertiary-butyl-ether (MTBE) was detected in four of the samples at concentrations 
ranging from 4.0 J.Lg/1 in the sample collected from AFTC-2B to 15,000 J.Lg/1 in the sample 
collec~ed from monitoring well AFTC-30. MTBE was not detected in the ground water 
samples collected from monitoring wells AFTC-1, AFTC-28, AFTC-29, and AFTC-31. 

The PVOC 1,2,4-trimethylbenzene was detected in three of the ground water samples at 

concentrations ranging from 160 J.Lg/1 in the sample collected from monitoring well AFI'C-27 
to 870 J.Lg/1 in the sample collected from monitoring well AFI'C-28. The compound was not 
detected on the ground water collected from monitoring wells AFI'C-1, AFTC-2B, AFI'C-
29, AFTC-30, and AFTC-31. 

The PVOC 1,3,5-trimethylbenzene was detected in four of the ground water samples 

collected at the site. The detected concentrations ranged 140 J.Lg/1 in the ground water 
sample collected from AFTC-30 to 3,000 J.Lg/1 in the sample collected from AFTC-28. The 

compound was not detected in the ground water samples collected from monitoring wells 
AFTC-1, AFTC-2B, AFTC-29, and AFTC-31. 
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Toluene was detected in five of the ground water samples collected at the site. The 

detected toluene concentrations ranged from 1.0 J.Lgfl fu the ground water sample collected 
from AFfC-2B to 9,300 J.Lgfl in the ground water sample collected from monitoring well 
AFfC-2A. Toluene was not detected in the ground water samples collected from 
monitoring wells AFfC-1, AFfC-29, and AFfC-31. 

Xylenes were detected in three of the ground water samples at concentrations ranging from 
1,600 J.Lgfl in the sample collected from AFfC-28 to 2,500 J.Lgfl in the sample collected from 
AFfC-2A. Xylenes were not detected in the ground water samples collected from 
monitoring wells AFfC-1, AFfC-2B, AFfC-29, AFfC-30, and AFfC-31. 

The ground water samples collected from monitoring wells AFfC-1, AFfC-29, and 
AFfC-31 contained no detectable concentrations of PVOC. 

Dissolved Lead 

Dissolved lead was detected in five of the ground water samples collected at the site. The 
detected lead c'oncentrations ranged from 0.002 mg!l in the ground water samples collected 
from AFfC-29 and AFfC-30 to 0.02 mg!l in the ground water sample collected from 
AFfC-2A. Dissolved lead was not detected in the samples collected from monitoring wells 
AFfC-1 and AFfC-31. 

3.2.3.3 Discussion of Laboratory Results 

3.2.3.3.1 Soil Samples 

The soil sample collected from soil boring AFfC-28 from the depth interval two feet to four 
feet bgs contained GRO and the PVOC xylene in concentrations that exceed the WDNR 
soil cleanup criteria established in NR 700. In addition, the soil sample also contained 
concentrations of 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene. No cleanup criteria 
have been established for these compounds. 
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The concentrations of total lead detected in the five soil samples are within the naturally­
occurring limits for soils. 

3.2.3.3.2 Ground Water Samples 

Detectable concentrations of GRO were reported in four of the ground water samples 
collected from the monitoring wells. The samples include: AFfC-2A (located north of the 
former UST location), AFfC-27 (located approximately 175 feet east of the former UST 
location), AFfC-28 (located approximately 350 feet east of the former UST location), and 
AFfC-30 (located approximately 300 feet east-southeast of the former UST location). The 
WDNR has not established a PAL orES for GRO. 

Benzene was detected in five of the eight ground water samples in concentrations that 
exceed the PAL; however, only four of the samples contained concentrations that exceed 
the ES. Trace concentrations (3.0 JLg/l) were detected in monitoring well AFfC-2B located 
north of the former UST location. ES exceedences were reported in the ground water 
samples collected from monitoring wells AFfC-2A, AFTC-27, AFfC-28, and AFfC-30. 

The ethylbenzene concentrations identified in the ground water samples collected from 
monitoring wells AFfC-2A, AFTC-27, and AFfC-28 exceed the PAL and ES. 

The MTBE concentrations detected in the ground water samples collected from monitoring 
wells AFfC-2A, AFfC-27, and AFfC-30 exceed the PAL and ES. Trace concentrations 
of MTBE were also detected in the ground water sample collected from monitoring well 
AFfC-2B; however, the concentrations detected are below the PAL and ES. 

Concentrations of toluene were detected in five of the ground water samples. The 
concentrations in the ground water samples collected from monitoring wells AFfC-2A, 
AFfC-27, AFfC-28, and AFfC-30 exceed the PAL and ES. The trace concentration of 
toluene in the ground water sample collected from monitoring well AFfC-2B does not 
exceed the PAL or ES. 
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The xylene concentrations identified in the ground water samples collected from monitoring 
wells AFfC-2A, AFfC-27, and AFfC-28 exceed the PAL and ES. Xylenes were not 
detected in the remaining five samples. 

The PVOC 1,2,4-trimethylbenzene was detected in three of the ground water samples. No 
ES or PAL has been established for this compound. 

The PVOC 1,3,5-trimethylbenzene was also identified in four of the ground water samples. 
No PAL orES has been established for this compound. 

Finally, dissolved lead was identified in five of the ground water samples. The dissolved 
lead concentrations in each of the samples exceeds the PAL; however, only the lead 
concentrations detected in the ground water sample collected from monitoring well 
AFfC-2A exceed the ES. 
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4.0 SITE HYDROGEOLOGY 

Hydrogeologic data were collected to characterize the shallow aquifer at the AFTC property 
Data obtained during this investigation includes information related to: 

• Ground water flow direction; and, 

• Vertical and horizontal hydraulic gradients. 

In addition, data obtained during previous site activities aided in assessing the apparent 
ground water linear velocity and contaminant transport rate. 

The purpose of the characterization was to evaluate potential contaminant migration 
directions and the location of potential ground water receptors. 

4.1 Local Aquifer Characteristics 

The shallow aquifer materials in the vicinity of the AFTC property consist of deep, loamy 
soils consisting primarily of fill materials placed in drainageways, depressions, and areas 

along the margins of lakes and reservoirs. The local bedrock occurs at depths of 

approximately 40 feet below the ground surface. 

4.2 Ground Water Flow Direction and Gradients 

An elevation survey of the monitoring wells was conducted on April 20, 1995. The results 
of the survey are presented in Table 2. Post-development ground water elevations were 
measured from the monitoring wells and the piezometer at the site on April 21, 1995. The 

data were analyzed to estimate ground water flow direction and gradients using two 

statistical methods: kriging and least squares, and were cross-checked by hand plotting. 

Based on the ground water elevation data gathered from the monitoring wells, a ground 

water elevation contour map of the site was constructed (Figure 8). The horizontal ground 
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water gradient at the site is estimated to be approximately 0.002 with an apparent ground 
water flow direction to the east-northeast. The apparent ground water flow direction is 
inconsistent with the initial ground water flow directions calculated from previous site 
activities (east-southeast). However, this can be attributed to the additional data obtained 
from the newly installed monitoring wells· that aided in producing a more accurate 
interpretation of ground water flow at the site. In addition, the collection of ground water 
elevation data over a larger area tends to provide more representative information regarding 
local ground water flow. 

The apparent vertical gradient'expressed at the AFfC-2NAFfC-2B well nest is estimated 
to be 0.002 in a downward direction. The is consistent with the gradient information 
obtained from previous site activities. 

4.3 Hydraulic Conductivity and Ground-Water Velocity 

Aquifer tests were conducted during the previous site investigation to assess the hydraulic 
condu_ctivity of the aquifer system at the site. Based on the information obtained from the 
tests, the geometric mean hydraulic conductivity (K) in the aquifer is estimated to be 
approximately 9.0 x 10-3 em/sec. 

The average ground water linear velocity was estimated using the following equation: 

v 

Where: v 
K 
I 
ne 

= 
-

-
-

Average linear ground water velocity. 
Geometric mean hydraulic conductivity. 
Ground water gradient. 
Effective porosity of the aquifer material. 

The ground water gradient was estimated to be 0.002, as discussed in Section 4.2. The 
effective porosity of the aquifer material was estimated to be 0.33 (McWhorter and Sunada, 
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1988). Given the above estimated variables, the average linear ground water velocity is 
estimated to be: 

V = (9 X lQ-3 cm/sec)(0.002) = 5.4 X 10-S em/sec = 56 feet/year 

0.33 

It should be noted, however, that this is the average linear ground water velocity. The 
velocity of petroleum fractions in the ground water may be slower than that of the ground 
water due to retardation of the compounds by the soil materials, as discussed below. 

4.4 Contaminant Transport 

The rate of contaminant transport is calculated based on a retardation coefficient and the 
average linear ground water velocity. The retardation coefficient used in this calculation 
was derived from site-specific data gathered during the Phase I site investigation. The 
retardation coefficient of the contaminants found in the ground water at the site range from 
approximately 7 (benzene) to 38 ( ethylbenzene ), meaning that the rate of contaminant 

transport for benzene and ethylbenzene would be 1
/ 7 to 1

/ 38 of the average linear ground 
water velocity, respectively. 

The contaminant transport rate based on site conditions is from approximately 1.5 feet to 
8 feet per year. The rate of contaminant transport was estimated as the inverse of the 
retardation factor multiplied by the average linear ground water velocity (Freeze and 
Cherry, 1979). 
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5.0 NATURE AND EXTENT OF IMPACTED AREA 

5.1 Soil Quality 

Based on the in-field analytical testing and laboratory analytical results, petroleum fractions 

are present in the unsaturated soils in the vicinity of the former gasoline UST and in the 

soils to the east of the UST location. The apparent horizontal boundary of the soil impact 

has been interpreted by the absence of petroleum fractions in the soil samples collected and 

analyzed from the following soil boring locations: 

• AFfC-4, located approximately 50 feet north-northwest of the former UST 
location; 

• AFfC-24, located approximately 150 feet east-northeast of the former UST 
location; 

• AFfC-29, located approximately 600 feet east of the former UST location; 

• AFfC-30, located approximately 325 feet southeast of the former UST 
location; 

• AFfC-22, located approximately 300 feet south-southeast of the former UST 
location; 

• AFfC-25, located approximately 175 feet south of the former UST location; 
and, 

• AFfC-1, located approximately 20 west of the former UST location. 

Based on the field screening, in-field analyses, and laboratory analytical results, soils within 

this area appear to be impacted with petroleum fractions from near the ground surface to 

a depth of approximately four feet bgs (the water table elevation). An isoconcentrationmap 

depicting the approximate area of BTEX impacts is presented in Figure 9. 
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Ground water impacts that exceed the PAL were identified in the ground water samples 
collected from each of the geoprobe boring locations; however, the ground water sample 
collected from AFfC-4 did not exceed the ES for any of the compounds detected. In 

addition, the ground water samples collected from AFfC-2A, AFfC-2B, AFfC-27, AFfC-
28, and AFfC-30 contained petroleum fraction concentrations above the PAL; however, the 
PVOC concentrations detected in the ground water sample collected from AFfC-2B do not 
exceed the ES. An isoconcentration map depicting the approximate extent of the BTEX 
concentrations in the ground water at the site is presented in Figure 10. 

Based on the field analytical testing and the laboratory analytical results, the approximate 
horizontal extent of the ground water impacts have been identified to the north, east, south, 
and west at the site. However, ground water impacts were identified at the location of 
monitoring wells AFfC-27 (east-northeast of the former UST location) and AFfC-30 
(southeast of the former UST location). Therefore, the extent of the ground water impacts 
to the east-northeast and southeast is unknown. 

In addition, a free floating product layer was noted on the ground water at the location of 
monitoring well AFfC-28. The initial product thickness was reported to be 0.91 feet with 

a post-development thickness of 0.86 feet. The chemical composition of the free product 
is unknown at this time. However, based on field observations, it is assumed to be a 
petroleum product for which the source is related to site land use practices. 
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6.0 CONCLUSIONS 

Based on the results of the Phase II subsurface investigation activities and previous site 
activities, Dames & Moore concludes that impacts at the site are related to the operation 
of the UST and past and present land use activities. 

Regarding the soils at the site, Dames & Moore concludes the following: 

• Soils containing petroleum fractions in excess of closure criteria are present 

at the site. 

• Based on the laboratory analytical results, field analytical testing, and in-field 
PID screening, a perimeter of soil impacts in this area has been defined. 
However, potential impacts related to other land use practices at the site may 
be present in areas not yet investigated. 

• The soil impacts do not extend off-site. 

Regarding the ground water impacts at the site, Dames & Moore concludes the following: 

• The approximate horizontal extent of the ground water impacts has been 
identified to the north, east, south, and west at the site. However, the extent 
of impact to the east-northeast ( downgradient) and southeast of the former 
UST location has not been defined. 

• Contaminant concentrations in the ground water are in excess of the NR 140 
PAL andES. 

• The ground water impacts do not extend off-site. 

• A downward vertical hydraulic gradient was identified at the AFfC-
2NAFfC-2B well nest and trace concentrations of petroleum fractions were 
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identified in the ground water collected from piezometer AFfC-2B. Based 
on these findings, the vertical extent of ground water impacts requires further 
assessment. 

• The presence of free floating product on the ground water at the location of 
monitoring well AFfC-28 is contributing to the ground water impacts at the 
site. 
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7.0 RECOMMENDATIONS 

Based on the findings of the site investigation activities, Dames & Moore recommends the 

following activities be conducted to further assess the extent of ground water impacts at the 
site and to evaluate the extent of the free floating product layer identified at the location 

of monitoring well AFfC-28. 

• Install a minimum of three additional piezometers at the site to assess the 

vertical extent of the impact. Due to the reported shallow depth to bedrock 

(approximately 40 feet), it may also be necessary to install at least one 
monitoring well that is completed within the bedrock. 

• Install ground water monitoring wells to the east-northeast and south to 
further assess the horizontal extent of the ground water impacts in these 
directions. 

• Initiate free product recovery operations from the location of monitoring well 

AFTC-28. Viable options include: an automated "skimmer" pump system to 
recover free product, periodic product removal with a vacuum pump truck, 

or a dual phase recovery system to recover product and ground water. 
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Dames & Moore certifies to the best of its knowleqge and belief that the information 

contained herein is accurate and complete. The site investigation was conducted in 

accordance with accepted practices for the environmental consulting profession. 

Information provided by others was accepted as true and complete and the on-site 

inspection process was limited to only those activities that were immediately visible and 

obvious. 

Due to the limitations of the inspections and investigative process and the necessary use of 

unverified data furnished by others, users of this report relying on information contained 

herein are cautioned that Dames & Moore cannot assume liability if the actual conditions 

vary from the information contained in this report. The information, conclusions and 

recommendations provided in this report apply only to the Ansul Fire Technology Center 

property, Marinette, Wisconsin, as it existed at the time of the investigation. If site uses, 

conditions, regulations or laws change, conclusions and recommendations may no longer 

apply. 

Respectfully submitted, 

07724-012-RPT 
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9.0 CERTIFICATION STATEMENT 

I, Jeffrey H. Danko, hereby certify that I am a hydrogeologist 
as the term is defined ins. NR 712.03(1), Wis. Adm. Code, and 
that, to the best of my knowledge, all of the information 
contained in this document is correct and the document was 
prepared in compliance with all applicable requirements in chs. 
NR 700 to 726, Wis. Adm. Code. 
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.- .. 

\ ) CLAY PADS 
· . .-

~BUILDINGS 

ANSUL nRE TECHNOLOGY CENTER 
MARINETTE, WISCONSIN 

FIGURE 10 
BTEX JSOCONCENTRATION MAP 

GROUNDWATER 



BoringiD Sample Interval 
(in feet) 

AFTC-4 lto2 
AFTC-4 2 to 3 
AFTC-5 0 to2 
AFfC-5 2 to4 
AFTC-6 Oto2 
AFTC-6 2 to 4 
AFTC-7 Oto2 
AFTC-7 2to4 
AFTC-7 4 to 4.4 
AFTC-8 Oto2 
AFTC-8 2to4 
AFTC-9 Oto 2 
AFTC-9 2to4 
AFTC-10 Oto2 
AFTC-10 2 to 4 
AFTC-11 0 to 2 
AFTC-11 2to4 
AFTC-12 Oto 2 
AFTC-12 2to4 
AFf.C-13 Oto2 
AFTC-13 2to4 
AFTC-14 Oto2 
AFTC-14 2to4 
AFTC-15 0 to 2 
AFTC-15 2to4 
AFTC-16 Oto2 
AFTC-16 2to4 

PID - Photo ionization Detector 

TABLEt 
PID FIELD SCREENING RESULTS 

Ansul Fire Technology Center 
Marinette, Wisconsin 

PID Reading BoringiD Sample Interval 
(Instrument Units) (in feet) 

0.0 AFTC-17 Oto2 
0.0 AFTC-17 2to4 

129.0 AFTC-18 Oto2 
1.0 AFfC-18 2to4 
10.6 AFTC-19 Oto2 
44.0 AFTC-19 2to 4 
10.1 AFTC-20 Oto2 
18.1 AFTC-20 2to 4 
33.0 AFTC-21 Oto2 
248.0 AFTC-21 2to 4 
238.0 AFTC-22 Oto 2 
287.0 AFTC-22 2to4 
308.0 AFTC-23 Oto2 
292.0 AFTC-23 2to 4 
298.0 AFTC-24 Oto2 

. 292.0 AFTC-24 2to 4 
236.0 AFTC-25 Oto 2 
238.0 AFTC-25 2to 4 
276.0 AFTC-26 Oto2 
282.0 AFTC-26 2to 4 
296.0 AFTC-27 2to 4 
255.0 AFTC-28 2to4 
178.0 AFTC-29 Oto2 
178.0 AFTC-29 2to 4 
224.0 AFTC-30 Oto2 
236.0 AFTC-30 2to 4 
138.0 AFTC-31 2to4 

PID Reading 
(Instrument Units) 

115.0 
122.0 
17.8 
10.1 
11.7 
67.0 
287.0 
213.0 
483 
21.9 
25 
2.0 
92.0 
5.6 
9.1 
10.1 
14.7 
6.1 
7.0 
24.0 
4.2 

223.0 
2.4 
43 
443 
698.0 
0.2 

Instrument Units- parts per million based on calibration using 100 ppm isobutylene gas in air and air (zero gas) 
Boring ID is expressed as a number on the figures (i.e., AFTC-4 is identified as 4) 



Well/Boring ID 

AFTC-1 TOC 
AFTC-2ATOC 
AFTC-2BTOC 
AFTC-4 
AFTC-5 
AFTC-6 
AFTC-7 
AFTC-8 
AFTC-9 
AFTC-10 
AFTC-11 
AFTC-12 
AFTC-13 
AFTC-14 
AFTC-15 
AFTC-16 
AFTC-17 
AFTC-18 
AFTC-19 
AFTC-20 
AFTC-21 
AFTC-22 
AFTC-23 
AFTC-24 
AFTC-25 
AFTC-26 
AFTC-27TOC 
AFTC-28TOC 
AFTC-29TOC 
AFTC-30TOC 
AFTC-31 TOC 

NS- Not surveyed 

TABLE2 

ELEVATION SURVEY DATA 

Ansul Fire Technology Center 

Marinette, Wisconsin 

Elevation Depth to Depth to 
Water Product 

614.29 4.78 
614.25 5.03 
614.13 4.93 
614.90 
613.74 
613.74 
613.67 
613.53 
613.72 
613.66 
613.76 
613.61 
613.41 

NS 
613.38 
613.31 
613.45 
613.77 
613.83 
613.82 
614.14 

NS 
613.15 
613.45 
613.78 
613.78 
612.95 4.06 
612.70 5.08 4.22 
615.01 6.22 
612.41 3.51 

·613.22 4.02 

Measured elevations in feet above sea level 
TOC - top of casing 
Depth to Water and Product in feet below top of casing 

Water 
Elevation 

609.51 
609.22 
609.20 

608.89 
607.62 
608.79 
608.90 
609.20 

* - Elevation corrected for the effect of floating product on the ground water 

Corrected 
WaterElev.* 

608.27 



I 

ND -not detected 

TABLE3 
FIELD ANALYTICAL TESTING 

Ansul Fire Technology Center 
Marinette, Wisconsin 

Concentrations expressed in parts per billion 
BTEX- benzene, toluene, ethylbenzene, and xylenes 
Shaded areas represent concentrations that exceed the Wis. Admin. Code ch. NR140 Preventive 

Action Limits or .t ... 'R 700 soil cleanup criteria 
*-soil sample collected from 2-4 foot interval, all other samples are ground water 



GRO- Gasoline Range Organics 

TABLE4 
LABORATORY ANALYTICAL RESULTS -SOIL 

Ansul Fire Technology Center 
Marinette, Wisconsin 

Sample InteiVal expressed in feet below ground surface 
ND - not detected 
mg/kg - milligrams per kilogram 
ug/kg- micrograms per kilogram 

-

Shaded area:; represent detections above Wis. Admin. Code ch. NR700 cleanup criteria (criteria have not been established for 1,2,4-trimethylbenzene, 
1,3,5-trimethylbenzene, methyl-tertiary-butyl-ether, and lead) 



--
TABLES 

LABORATORY ANALYTICAL RESULTS -GROUND WATER 

Ansul Fire Technology Center 

GRO -Gasoline Range Organics 
ND - not detected 
mg/1- milligrams per liter 
ug/1- micrograms per liter 
MTBE- methyl-tertiary-butyl-ether 

Marinette, Wisconsin 

NT- not tested 
• -sample collected during Task 1, no monitoring well 

was constructed 

Shaded areas represent concentrations above the Preventive Action Limit (Wis. Admin. Code ch. NR 140) 



TABLE 1 

I RESULTS OF THE BTEX ANALYSIS PERFORMED AT ANSUL FIRE PROTECTION 
MARINETTE, WI 

I 

I 

BORING 

1 
2 
3 
4 
4 
5 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

8- BENZENE 
T- TOLUENE 

SAMPLE 
10 

GW 
GW 
GW 
GW 

2 (SOIL) 
GW 

2(SOIL) 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 

B 
(PPB) 

4 
118 
132 
23 
175 
26 
233 
2513 
21027 
1480 
9760 

20108 
127210 

21 
14548 
35082 

44 
8 

472578 
10138 

6 
374 
24 
5 
8 

EB - ETHYLBENZENE 
MPX- META, PARAXYLENE 
OX- ORTHOXYLENE 

T EB MPX 
(PPB) (PPB) (PPB) 

11 NO NO 
90 18 53 
28 81 135 
118 6 22 
138 ·135 439 
9 6 15 

152 173 537 
3658 2370 3717 
16037 2781 8216 
4270 1093 3344 
9358 738 3144 
4153 4797 10916 
89933 19046 81849 

15 6 18 
20475 7045 22982 
16810 4375 2572 

15 7 14 
16 10 3 

164373 27647 75277 
2866 648 2153 

5 3 11 
498 89 102 
7 11 6 
3 NO NO 
9 NO 22 

GW- GROUNWATER SAMPLE 
NO - NOT DETECTED 

ox 
(PPB) 

15 
14 
139 
15 
164 
7 

251 
2607 
5199 
1562 
1238 
5418 
31928 

15 
9061 
1977 

7 
4 

3813 
799 
4 
64 
5 

NO 
11 



State of Wisconsin WELUDRILLHOLE/BOREHOLE ABANDONMENT 
Department of Natural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111 , N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(l) GENERAL 1Nl'UKMATIUN 1(2) 1'.1\(.;iLH Y NAMe 
Welllflrillh-ole/tlorehole I County Ongma1 weu Owner (If Kno\\11) 
Location MARINETTE 

~~ 
Present Well uwner 

NW 114 of NE 1/4 Sec. 13 ; T. 31 N;R. 27 ANSUL FIRE TECHNOLOGY CENTER 

I 
(11 applicable) :street or Koute 

Gov't Lot Grid Number One Stanton Street 

Grid Location City, State, Zip Code 

I 
ft. D N. D S., ft.OE. D w. Marinette, WI 54143 

Civil To\\11 Name Facility Well No. and/or Name (If Applicable)' WI Unique Well No 
AFTC-4 

Street Address ofWell Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03/30/95 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Onginal Well!Drillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/30/95 Pump & Piping Removed? DYes DNo IX) Not Applicable 

Liner(s) Removed? DYes DNo IX) Not Applicable 

DMonitoring Well Construction Report Available? Screen Removed? DYes DNo IX] Not Applicable 
0WaterWell DYes D No Casing Left in Place? DYes IX) No 
DDrillhole If No, Explain 

I 
IX] Borehole 

Was Casing Cut OtT Below Surface? DYes (XI No 
Construction Type: Did Sealing Material Rise to Surface? DYes ~No 

I 
DDrilled D Driven (Sandpoint) D Dug Did Material Settle After 24 Hours? DYes (XI No 
~Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes (XI No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gmvity D Conductor Pipe-Pumped IX) Unconsolidated Formation D Bedrock 
D Dump Bailer lXl Other (Explain) GRAVITY 

Total Well Depth (ft.) 7.0 Casing Diameter (ins.) ~ o) :Sealmg Matenals !'or morutonng wells and 
(From groundsurface) Casing Depth (ft.) == D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 IX) Granular Bentonite 
Was Well Annular Space Grouted? D Yes~ No D UnknoWI D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) 
Sealing Material Used From (Ft.) To (Ft.) S~c'fs ~~~t (C~l~ Mix Ratio 

or Volume e or Mud Weight 

I 
Bentonite Crumbles (Granular Bentonite) Surface 7.0 

(8' Comments: ( ) 

Briohn Environmental Contractors 

I 
07724-012 



I 
I 

I 
I 

I 
I 

I 

State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

ounty 
MARINETTE 

Gov't Lot Grid Number 
Grid Location 

ft. 
Civil Town Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

s .. ft. 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well!Drillhole/Borehole Construction Completed On 

(Date) 03/30/95 

w. 

D Monitoring Well 
DWaterWell 
DDrillhole 

Construction Report Available? 
DYes D No 

IX) Borehole 

Construction Type: 
D Drilled D Driven (Sandpoint) 
I!) Other (Specify) GEOPROBE 

---------------------------
Formation Type: 
lXJ Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) __ 6_.0_ Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) == 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes I!) No D Unknowt 
Feet 

(7) 
Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable) WI Unique Well No 
AFTC-5 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/30/95 

4) Depth to Water (Feet) 

Pump & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo lXJ NotApplicable 

DYes DNo lXJ NotApplicable 

DYes DNo lXJ Not Applicable 
DYes lXJNo 

If No, Explain ----------------

Was Casing Cut Off Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes (XI No 
DYes (XI No 
DYes (XI No 
DYes (XI No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
D Dump Bailer (XI Other (Explain) GRAVITY 

~ 6) :Sealmg Matenals 1' or morutonng wells and 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete 
D Clay-Sand Slurry 
D Bentonite-Sand Slurry 
D Chipped Bentonite 

From (Ft.) To (Ft.) 

Surface 6.0 

07724-012 

: D Bentonite Pellets 
1 (XI Granular Bentonite 

: D Bentonite- Cement Grout 
I 

Mix Ratio 
or Mud Weight 



I 
I 
I 

I 
I 

State of Wisconsin 
Department ofNatural Resources 

WELunRaLHOLEffiOREHOLEABANDONMENT 
Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) GENERAL lNl'UKMAHl)N 

Y.J elU !ifillhole/ tsorehole I ColUlty Location MARINE TIE 

NW l/4 of NE l/4 Sec. ....!!_; T. 31 N;R. 27 ~~ 
lll app11ca01e) 

Gov'tLot GridNwnber 
Grid Location 

ft. D N. D S., ft.DE. D w. 
Civil To'Ml Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 

(7) 

(Date) 03/30/95 

D Monitoring Well 
DWaterWell 
DDrillhole 
IX] Borehole 

Construction Type: 

Construction Report Available? 
DYes D No 

D Drilled D Driven (Sandpoint) D Dug 
~Other (Specify) GEOPROBE 

---------------------------
Formation Type: 
IX) Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) _ __;,6';,;,0_ Casing Diameter (ins.) 
(From grolUldsurface) Casing Depth (ft.) == 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes~ No D Unknowr 
Feet 

Sealing Material Used 

Bentonite Crumb"les (Granular Bentonite) 

Suite 101, Pewaukee, WI 53072 

l(l) r. Y. NAMh_ 

ungmal Well OWner {11 Kno'Ml) 

Present Well OWner 
ANSUL FIRE TECHNOLOGY CENTER 

:street or Koute 
One Stanton Street 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable)! WI Unique Well No 
AFTC-6 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/30/95 

4) Depth to Water (Feet) 

Pwnp & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo IX) Not Applicable 

DYes DNo IX) NotApplicable 

DYes DNo IX) NotApplicable 
DYes IX)No 

IfNo, Explain ----------------

Was Casing Cut OfT Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes ~No 
DYes 00No 
DYes ~No 
DYes~ No IfYes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pwnped 

D Dump Bailer ~Other (Explain) GRAVITY 
~6) Sealmg Matenals !'or morutonng wells and 

D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete 
D Clay-Sand Slurry 

D Bentonite-Sand Slurry 
D Chipped Bentonite 

: D Bentonite Pellets 
1 IX) Granular Bentonite 

: D Bentonite- Cement Grout 
I 

From (Ft.) To (Ft.) 
,NQ. ~arqs, (Circ11 
Sacks Sealant u:ie 

or Volwne 

Mix Ratio 
or Mud Weight 

Surface 6.0 

07724-012 



I 
I 

I 

I 

I 

State of Wisconsin WELUDRILLHOLE/BOREHOLE ABANDONMENT 
Department ofNatural Resources Fonn 3300-5B Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

Gov't Lot 
Grid Location 

ft. 
Civil To'Ml Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

MARINETTE 

Grid Number 

S., ft. w. 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 

(Date) 03/30/95 

DMonitoring Well Construction Report Available? 
DWaterWell DYes D No 
DDrillhole 
IX) Borehole 

Construction Type: 
DDrilled D Driven (Sandpoint) D Dug 
~Other (Specity) GEOPROBE 

Fonnation Type: 
IX] Unconsolidated Forination D Bedrock 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) =: 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? D Yes~ No D UnknoWI 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable) WI Unique Well No 
AFTC-7 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/30/95 

4) Depth to Water (Feet) 

Pump & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 
IfNo, Explain 

4.0 

DYes DNo IX] Not Applicable 

DYes DNo IX] Not Applicable 

DYes DNo IX] Not Applicable 
DYes IX] No 

Was Casing Cut Off Below Surface? DYes (XI No 
Did Sealing Material Rise to Surface? DYes IE No 
Did Material Settle After 24 Hours? DYes (XI No 

If Yes, Was Hole Retopped? DYes (XI No 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 

D Dump Bailer (XI Other (Explain) GRAVITY 
~ o) :Sealmg MatenaJs tor morutormg wells and 

D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete : D Bentonite Pellets 
D Clay-Sand Slurry 1 IX] Granular Bentonite 

D Bentonite-Sand Slurry : D Bentonite- Cement Grout 
D Chipped Bentonite I 

S~c'?<s ~~1~t(C~l~ Mix Ratio 
From (Ft.) To (Ft.) 

or Volume e or Mud Weight 

Surface 6.0 

Cl!' Comments: I c) 

Briohn Environmental Contractors 

07724-012 



I 

I 

I 
I 
I 

State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111 , N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

ounty 
MARINETTE 

OWE NE l/4 Sec. __!L ; T. ~ N; R. _]:]_ lXJ 

Gov'tLot 
Grid Location 

ft. 
Civil Town Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

GridNwnber 

S., ft. w. 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 

(7) 

(Date) 03/30/95 

D Monitoring Well 
OWaterWell 
ODrillhole 
lXJ Borehole 

Construction Type: 

Construction Report Available? 
DYes D No 

D Drilled D Driven (Sandpoint) D Dug 
lXJ Other (Specify) GEOPROBE 

--------------------------------
Formation Type: 
lXJ Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) _.....;6;.;.;.0~ Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) =: 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes lXJ No D UnknoWI 
Feet 

Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

Suite 101, Pewaukee, WI 53072 

<;ity, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable) WI Unique Well No 
AFfC-8 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/30/95 

4) Depth to Water (Feet) 

Pump & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes 0No lXJ Not Applicable 

DYes 0No IX) NotApplicable 

D Yes D No IX) Not Applicable 
DYes IX)No 

IfNo, Explain -------------------------------

Was Casing Cut OtT Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes l:xJ No 
DYes l:xJ No 
DYes l:xJ No 
DYes l:xJ No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-J>umped 
D Dump Bailer IN] Other (Explain) GRAVITY 

( o) :Sealmg Matenals r or morutormg wells and 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete 
D Clay-Sand Slurry 

D Bentonite-Sand Slurry 
D Chipped Bentonite 

From {Ft.) To (Ft.) 

Surface 6.0 

07724-012 

: D Bentonite Pellets 
1 IN] Granular Bentonite 

: D Bentonite- Cement Grout 
I 

Mix Ratio 
or Mud Weight 



I 

I 

I 
I 

I 

State of Wisconsin 
Department of Natural Resources 

~LLrnruLLHOLErnOREHOLEABANDONMENT 
Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(l) :I<'NI<~I{AL 1Nl<'OHMATION 1(2) FACILHl NAME 
WelU~llhole/Horehole I County Origmal Well Owner (It Kno\\tl) 
Location MARINETTE 

~~ 
Present Well Owner 

NW l/4 of NE l/4 Sec. 13 ; T. 31 N;R. 27 ANSUL FIRE TECHNOLOGY CENTER 
(ll applicable) :Street or .K.oute 

Gov'tLot Grid Number One Stanton Street 

Grid Location City, State, Zip Code 

ft. D N. D S., ft.OE. D w. Marinette, WI 54143 
Civil To\\tl Name Facility Well No. and/or Name (If Applicable)~ WI Unique Well No 

AFTC-9 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03130/95 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/30/95 Pump & Piping Removed? DYes DNo IX] Not Applicable 

Liner(s) Removed? DYes DNo IX] Not Applicable 

D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX] Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX] No 
DDrillbole lfNo, Explain 
IX] Borehole 

Was Casing Cut OfT Below Surface? DYes IX) No 
Construction Type: Did Sealing Material Rise to Surface? DYes [XI No 
DDrilled D Driven (Sandpoint) D Dug Did Material Settle After 24 Hours? DYes [XI No 
~Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes [XI No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped IX] Unconsolidated Formation D Bedrock 
D Dump Bailer [XI Other (Explain) GRAVITY 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) K 6) :Sealmg Matenals .I:' or morutonng wells and 
(From groundsurface) Casing Depth (ft.) == D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 IXJ Granular Bentonite 
Was Well Annular Space Grouted? D Yes IX] No D Unkno\lfl D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) s~~Ycs ~~1~t (C~l) Mix Ratio 
Sealing Material Used From (Ft.) To (Ft.) 

or Volume or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

(8' Comments: I <) 

Briohn Environmental Contracton 

07724-012 



I 

I 

State of Wisconsin 
Department of Natural Resources 

WELLmruLLHOLEffiOREHOLEABANDONMENT 
Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) GENERAL mr URMATIUN l(l) !<AI YNAMh 
y.Jell/~llhole/Borehole I County Origmal Well OWner (llKno'Ml) 
Location MARINETTE 

lil~ 
i'resentweHuwner 

NW l/4 of NE l/4 Sec. 13 ; T. 31 N;R. 27 ANSUL FIRE TECHNOLOGY CENTER 
(ll applicable) Street or KOUte 

Gov't Lot GridNwnber One Stanton Street 

Grid Location City, State, Zip Code 

ft. D N. D S., ft.DE. D w. Marinette. WI 54143 
Civil To'Ml Name Facility Well No. and/or Name (If Applicable)~ WI Unique Well No 

AFTC-10 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03/30/95 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well!Drillhole!Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/30/95 Pump & Piping Removed? DYes DNo IX) Not Applicable 

Liner(s) Removed? DYes DNo IX) Not Applicable 
D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX) Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX) No 
DDrillhole If No, Explain 
lXJ Borehole 

Was Casing Cut Off Below Surface? DYes IXJ No 
Construction Type: Did Sealing Material Rise to Surface? DYes lXI No 
DDrilled D Driven (Sandpoint) DDug Did Material Settle After 24 Hours? DYes lXI No 
~ Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes IXJ No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped IX) Unconsolidated Formation D Bedrock 
D Dwnp Bailer lXI Other (Explain) GRAVITY 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) ~ 6) Sealmg Matenals tor morutormg wells and 
(From groundsurface) Casing Depth (ft.) := D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 IXJ Granular Bentonite 
Was Well Annular Space Grouted? D Yes~ No D UnknoWI D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) 
To (Ft.) S~cY<s ~~1iht (C~l1 Mix Ratio 

Sealing Material Used From (Ft.) 
or Volume or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

[8 ( ) Conunents: 

arne 
Briohn Environmental Contractors 

07724-012 



I 

State of Wisconsin 
Department ofNa~l Resources 

~LLrn~LHOLEfflOREHOLEABANDONMENT 
Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. · 

(1) GENERAL_lNl<UKMATIUN 
yYell[~llhole/Borehole I County Location MARINETTE 

NW 114 of NE 1/4 Sec. __!!_ ; T . ...2!.._ N; R. ...1:]_ ~~ 
lll applicable) 

Gov'tLot Grid Number 
Grid Location 

ft. 0 N. 0 S., ft.OE. 0 w. 
Civil To\\-11 Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

WELUDRILLHOLEffiOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 

(7) 

(Date) 03130/95 

D Monitoring Well 
DWaterWell 
DDrillhole 
IX] Borehole 

Construction Type: 

Construction Report Available? 
DYes D No 

D Drilled D Driven (Sandpoint) D Dug 
. ~Other (Specify) GEOPROBE 

---------------------------
Formation Type: 
~Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) __ 6.;....0_ Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) == 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes~ No D Unknown 
Feet 

Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

Suite 101, Pewaukee, WI 53072 

(l) l'AlALU Y NAMe 

UTlgmal Well Owner (11 Kno\\<11) 

Present Well OWner 
ANSUL FIRE TECHNOLOGY CENTER 

:Street or Route 
One Stanton Street 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable)! WI Unique Well No 
AFTC-11 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/30/95 

4) Depth to Water (Feet) 

Pump & Piping Removed? 

Liner{s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo IX] NotApplicable 

DYes DNo IX] NotApplicable 

DYes DNo IX] Not Applicable 
DYes IX]No 

If No, Explain ----------------

Was Casing Cut OfT Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes [XI No 
DYes [XJNo 
DYes [XI No 
DYes [XI No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
D Dump Bailer [XI Other (Explain) GRAVITY 

l o) :Sealmg Matenals ror morutormg we us an<l 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete 
D Clay-Sand Slurry 
D Bentonite-Sand Slurry 
0 Chipped Bentonite 

From (Ft.) To (Ft.) 

Surface 6.0 

07724-012 

: D Bentonite Pellets 
1 IX] Granular Bentonite 
: 0 Bentonite- Cement Grout 
I 

Mix Ratio 
or Mud Weight 



I 

State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111 , N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(I) Gt;Nt;KAL ll'H<'ORMAIIU.N 
yYelU~Ilhole/Borehole I County Location MARINETTE 

NW 1/4 of NE 114 Sec. 13 ; T. 31 N;R....J:]_ ~~ 
(it applicable) 

Gov't Lot GridNwnber 
Grid Location 

ft. 0 N. 0 S., ft.OE. 0 w. 
Civil To\\11 Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

WELUDRILLHOLEIBOREHOLE INFORMATION 
(3) Original Weii/Drillhole/Borehole Construction Completed On 

(7) 

(Date) 03/30/95 

0 Monitoring Well 
DWaterWell 
DDrillhole 
IX] Borehole 

Construction Type: 

Construction Report Available? 
DYes D No 

D Drilled D Driven (Sandpoint) D Dug 
~Other (Specify) GEOPROBE 

---------------------------
Formation Type: 
~Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) __ 6._0_ Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) == 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes ~ No 0 Unknowr 
Feet 

Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

(8 comments: 

Briohn Environmental Contractors 

1(2) l'AClLITY NAME 
Ongmal Well Owner (If Kno\\11) 

· Present Well uwner 
ANSUL FIRE TECHNOLOGY CENTER 

~tr~t or Route 
One Stanton Street 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable)~ WI Unique Well No 
AFTC-12 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/30/95 

4) Depth to Water (Feet) 

Pump & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo IX] NotApplicable 

DYes DNo IX] Not Applicable 

0 Yes 0No lXI Not Applicable 
DYes IX)No 

lfNo, Explain ----------------

Was Casing Cut OtT Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes lXI No 
DYes lXI No 
DYes [XI No 
DYes [XI No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped 
D Dump Bailer [XI Other (Explain) GRAVITY 

(b) :Sealmg Matenals l' or morutormg wells and 
O Neat Cement Grout monitoring well boreholes only 

0 Sand-Cement (Concrete) Grout 

0 Concrete 
D Clay-Sand Slurry 
D Bentonite-Sand Slurry 
D Chipped Bentonite 

: 0 Bentonite Pellets 
1 IX) Granular Bentonite 
: D Bentonite- Cement Grout 
I 

From (Ft.) To (Ft.) S~c'fs ~~~t(C~lt< 
or Volume eJ 

Mix Ratio 
or Mud Weight 

Surface 6.0 

07724-012 



State ofWisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(l) GENERAL ll'UUKMATIUN ICl) ~< y NAMr. 

y./ell/!frillllole/Borehole I County Ungmal Well 0\Wer (ll Known) 
Location MARINETTE 

~~ 
.t'resent Well uwner 

NW 114 of NE 1/4 Sec. 13 ; T. 31 N;R. 27 ANSUL FIRE TECHNOLOGY CENTER 

(If apphcable) Street or KOUte 

Gov't Lot Grid Number One Stanton Street 

Grid Location Cj.ty, State, Zip Code 

ft. D N. D S., ft.DE. 0 w. Marinette. WI 54143 
Civil Town Name Facility Well No. and/or Name (If Applicable)' WI Unique Well No 

AFTC-13 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03/30/95 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/30/95 Pump & Piping Removed? DYes DNo IX] Not Applicable 

Liner(s) Removed? DYes DNo IX] Not Applicable 

I 
D Monitoring Well Construction Report Available? Screen Removed? DYes DNo lXI Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX] No 
DDrillhole If No, Explain 

IX) Borehole 
Was Casing Cut Off Below Surface? DYes (XI No 

Construction Type: Did Sealing Material Rise to Surface? DYes [XI No 
DDrilled D Driven (Sandpoint) DDug Did Material Settle After 24 Hours? DYes [XI No 
~Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes (XI No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
~Unconsolidated Formation D Bedrock 

D Dump Bailer (XI Other (Explain) GRAVITY 
Total Well Depth (ft.) 6.0 Casing Diameter (ins.) ~ o) :Sealmg Matenals ror morutormg wells and 
(From groundsurface) Casing Depth (ft.) := D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 IX) Granular Bentonite 
Was Well Annular Space Grouted? D Yes~ No D Unknowr D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) 
sf:c'ics ~~faht(C&l~ Mix Ratio 

Sealing Material Used From (Ft) To (Fl) orVolume e or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

8 Comments: I <) 

Briohn Environmental Contractors 

Suite 101, Pewauk~, WI 53072 
07724-012 



I 

I 

I 

State of Wisconsin 
Department ofNatural Resources 

WELUDruLLHOLEffiOREHOLEABANDONMENT 
Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) G.I£N.I£KAL ll''H'UKMAllU_N_ 
~elU!lnllholeiliorehole I County Location MARINETTE 

NW 1/4 of NE 114 Sec. 13 ; T. 31 N;R. 27 ~~ 
(11 appucao1e) 

Gov't Lot Grid Number 
Grid Location 

ft. 0 N. 0 S., ft.OE. 0 w. 
Civil Town Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

WELIJDRILLHOLEIBOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 

(7) 

(Date) 03/30/95 

0 Monitoring Well 
0WaterWell 
ODrillhole 
IX] Borehole 

Construction Type: 

Construction Report Available? 
DYes 0 No 

0 Drilled D Driven (Sandpoint) DDug 
~Other (Specify) GEOPROBE 

---------------------------
Formation Type: 
IX] Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) __ 6;.....0_ Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) =: 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

0 Yes IX] No D Unknowr 
Feet 

Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

(IS) Comments: 

Briohn Environmental Contractors 

Street or Route 
W233 N2800 Roundy Cir. W. 

WI53072 

(2) FACILITY NAME 
Origmal Well 0\wer (If Known) 

Present Well Owner 
ANSUL FIRE TECHNOLOGY CENTER 

:street or Koute 
One Stanton Street 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable)! WI Unique Well No 
AFTC-14 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/30/95 

4) Depth to Water (Feet) 

Pump & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo IX] Not Applicable 

DYes DNo IX] Not Applicable 

DYes DNo IX] NotApplicable 
DYes IX]No 

IfNo, Explain ----------------

Was Casing Cut OfT Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes ~No 
DYes [8] No 
DYes [8] No 
DYes [8] No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
0 Dump Bailer ~Other (Explain) GRAVITY 

l o) :Sealmg Matenals 1' or morutormg wells and 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete 
D Clay-Sand Slurry 
D Bentonite-Sand Slurry 
D Chipped Bentonite 

: D Bentonite Pellets 
1 IX] Granular Bentonite 

: D Bentonite- Cement Grout 
I 

From (Ft.) To (Ft.) S~c<fs ~~~t (C~l~ 
orVolume :J 

Mix Ratio 
or Mud Weight 

Surface 6.0 

07724..012 



I 

I 

State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

Gov'tLot 

Civil To'Ml Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

ounty 
MARINETTE 

Grid Number 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Weli/Drillhole/Borehole Construction Completed On 

(Date) 03/30/95 

D Monitoring Well Construction Report Available? 
DWaterWell DYes D No 
DDrillhole 
IX] Borehole 

Construction Type: 
DDrilled D Driven (Sandpoint) D Dug 
~Other (Specify) GEOPROBE 

Formation Type: 
~Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) == 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? D Yes~ No D UnknoWI 
If Yes, To What Depth? Feet 

{7) 
Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable) WI Unique Well No 
AFTC-15 

Reason For Abandorunent 
Soil Boring Completion 

Date of Abandorunent 
03/30/95 

4) Depth to Water (Feet) 

Pwnp & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 
IfNo, Explain 

4.0 

DYes DNo IXJ Not Applicable 

DYes DNo IXJ Not Applicable 

DYes DNo IXJ Not Applicable 
DYes IXJNo 

Was Casing Cut Off Below Surface? DYes (XI No 
Did Sealing Material Rise to Surface? DYes (XI No 
Did Material Settle After 24 Hours? DYes (XI No 
If Yes, Was Hole Retopped? DYes (XI No 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pwnped 
D Dump Bailer (XI Other (Explain) GRAVITY 

~ 6) Sealmg Matenals tor morutormg welTs ana 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete : D Bentonite Pellets 
D Clay-Sand Slurry 1 IXJ Granular Bentonite 
D Bentonite-Sand Slurry : D Bentonite- Cement Grout 
D Chipped Bentonite I 

s~cYcs ~~~t <cs:;15 Mix Ratio 
From {Ft.) To (Ft.) 

orVolume e or Mud Weight 

Surface 6.0 

f!S' Comments: I <) 

Briohn Environmental Contracton 

07724-012 



I 

I 

I 

State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department of Natural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

County 
MARINETTE 

Gov'tLot Grid Number 

Civil Town Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well!Drillhole/Borehole Construction Completed On 

(Date) 03130/95 

0 Monitoring Well Construction Report Available? 
DWaterWell DYes D No 
DDrillhole 
IX] Borehole -

Construction Type: 
DDrilled D Driven (Sandpoint) DDug 
~Other (Specify) GEOPROBE 

Formation Type: 
IX) Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) =: 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? D Yes IX) No D UnknoWI 
IfYes, ToWhatDepth? Feet 

(7) 
Sealing Material Used 

Bentonite Crumtiles (Granular Bentonite) 

(8) Comments: 

Briohn Environmental Contractors 

City, State, Zip Code 
Marinette, WI 54143 

own) 

Facility Well No. and/or Name (If Applicable) WI Unique Well No 
AFTC-16 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03130/95 

4) Depth to Water(Feet) 

Pump & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 
If No, Explain 

4.0 

DYes DNo IX) Not Applicable 

DYes DNo IX) Not Applicable 

DYes DNo IX) Not Applicable 
DYes IX) No 

Was Casing Cut OtT Below Surface? DYes fXI No 
Did Sealing Material Rise to Surface? DYes ~No 
Did Material Settle After 24 Hours? DYes ~No 

If Yes, Was Hole Retopped? DYes~ No 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
0 Dump Bailer IXJ Other (Explain) GRAVITY 

( 6) :Sealmg Matenals l'or morutormg wells and 

0 Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete : D Bentonite Pellets 
D Clay-Sand Slurry 1 IXJ Granular Bentonite 
0 Bentonite-Sand Slurry : D Bentonite- Cement Grout 
D Chipped Bentonite I 

S~c'lcs ~~1~t (C~~j Mix Ratio 
From (Ft.) To (Ft.) 

or Volume or Mud Weight 

Surface 6.0 

07724-012 



I 

State of Wisconsin 
Department ofNatural Resources 

~LLrnruLLHOLEffiOREHOLEABANDONMENT 
Form 33Q0..5B Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) £:1/NI/IH 1Nl'UKMAT10N I(:Z) FA( Y. NAMh 
)¥elll!ifillhole/Borehole ICmmty Origmal Well Owner (11 Known) 
Location MARINETTE 

lil~ 
· Present Well uwner 

NW 1/4 of NE 114 Sec. 13 ; T._2LN;R. 27 ANSUL FIRE TECHNOLOGY CENTER 
(11 applicable) Street or .Koute 

Gov'tLot GridNwnber One Stanton Street 

Grid Location City, State, Zip Code 

ft. D N. D S., ft.DE. D w. Marinette, WI 54143 
Civil Town Name Facility Well No. and/or Name (If Applicable)l WI Unique Well No 

AFTC-17 
Street Address of Well Reason For Abandorunent 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandorunent 
City of Marinette 03/31/95 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original WeliiDrillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03131/95 Pump & Piping Removed? DYes DNo IX] Not Applicable 

Liner(s) Removed? DYes DNo IX] Not Applicable 
D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX] Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX] No 
DDrillhole If No, Explain 
IX) Borehole 

Was Casing Cut Off Below Surface? DYes IE No 
Construction Type: Did Sealing Material Rise to Surface? DYes [XJNo 
DDrilled D Driven (Sandpoint) DDug Did Material Settle After 24 Hours? DYes IE No 
~ Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes IENo 

Formation Type: 
5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped IX) Unconsolidated Foimation 0 Bedrock 
D Dump Bailer (X] Other (Explain) GRAVITY 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) ~ 6) Sealmg MatenaJs l'or morutonng wells ana 
(From groundsurface) Casing Depth (ft.) == D Neat Cement Grout monitoring well boreholes only 

0 Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : 0 Bentonite Pellets 

D Clay-Sand Slurry 1 IX) Granular Bentonite 
Was Well Annular Space Grouted? D Yes~ No D Unknom 0 Bentonite-Sand Slurry : 0 Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) 
To (Ft.) S~c'fcs ~~1~t (C~l1 Mix Ratio 

Sealing Material Used From (Ft.) orVolume e or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

(8 Comments: I c) 

Briohn Environmental Contracton 

07724-012 



State of Wisconsin WELUDRILLHOLE/BOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) GENERAL IN!<U.KMA'ilUN (.l.)l:'AL1L1~ 

.WelU!frillhole/Borehole I COWlty Origmal Well owner (11 Known) 
Location MARINETTE 

~~ 
Present Well owner 

NW 114 of NE 114 Sec. 13 ; T. _2!.... N; R. 27 ANSUL FIRE TECHNOLOGY CENTER 
(If applicable) :street or Koute 

Gov'tLot GridNwnber One Stanton Street 

Grid Location City, State, Zip Code 

ft. D N. D S., ft.OE. D w. Marinette, WI 54143 
Civil Town Name Facility Well No. and/or Name (If Applicable)' WI Unique Well No 

AFTC-18 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03/31/95 

WELUDRILLHOLEIBOREHOLE INFORMATION 
(3) Original Weli/Drillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/31/95 Pump & Piping Removed? DYes DNo IX) Not Applicable 

Liner(s) Removed? DYes DNo IX) Not Applicable 
D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX) Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX) No 
DDrillhole If No, Explain 
IX] Borehole 

Was Casing Cut Off Below Surface? DYes ~No 
Construction Type: Did Sealing Material Rise to Surface? DYes lXI No 
DDrilled D Driven (Sandpoint) D Dug Did Material Settle After 24 Hours? DYes £81 No 
~ Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes ~No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
~Unconsolidated Formation D Bedrock 

D Dwnp Bailer ~Other (Explain) GRAVITY 
Total Well Depth (ft.) 6.0 Casing Diameter (ins.) K6) Sealmg Matenals tor morutonng wells and 
(From groWldsurface) Casing Depth (ft.) == D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 IXJ Granular Bentonite 
Was Well Annular Space Grouted? D Yes~ No D UnknoWI D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) 
sfic'fcs ~~9~t (C~I~ Mix Ratio 

Sealing Material Used From (Ft.) To (Ft.) orVolume e or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

(8' Comments: I <) 

Briohn Environmental Contractors 

07724-012 



State of Wisconsin WELUDRILLHOLE/BOREHOLE ABANDONMENT 
Department of Natural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(l) GENERAL 1NI<UKMAl1UN l(.l.) !'AClLll Y N~ 
~elU~Jlhole/Borehole I Cmmty Origmal Well uwner (ll Known) 
Location MARINETTE 

~~ 
Present Well uwner 

NW 1/4 of NE 114 Sec. 13 ; T. 31 N;R. 27 ANSUL FIRE TECHNOLOGY CENTER 

(If applicable) Street or Koute 

Gov'tLot Grid Number One Stanton Street 

Grid Location City, State, Zip Code 

ft. 0 N. 0 S., ft.OE. 0 w. Marinette. WI 54143 
Civil Town Name Facility Well No. and/or Name (If Applicable)' WI Unique Well No 

AFTC-19 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03131195 

WELUDRILLHOLEIBOREHOLE INFORMATION 
(3) Original Well!Drillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03131/95 Pump & Piping Removed? DYes DNo IX) Not Applicable 

Liner(s) Removed? DYes DNo IX) Not Applicable 

D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX) Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX) No 
DDrillhole If No, Explain 
[X] Borehole 

Was Casing Cut OfT Below Surface? DYes~ No 
Construction Type: Did Sealing Material Rise to Surface? DYes~ No 
DDrilled D Driven (Sandpoint) DDug Did Material Settle After 24 Hours? DYes ~No 
IKJ Other (SpecifY) GEOPROBE If Yes, Was Hole Retopped? DYes ~No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped IKJ Unconsolidated Formation D Bedrock 
D Dump Bailer 00 Other (Explain) GRAVITY 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) K 6) Sealmg Matenals tor morutormg wells and 
(From groundsurface) Casing Depth (ft.) == D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 [X] Granular Bentonite 
Was Well Annular Space Grouted? D Yes IKJ No D UnknoWI D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) s~cYcs ~~~~t<cm11 Mix Ratio 
Sealing Material Used From (Ft.) To (Ft.) or Volume e or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

(8 Comments: I < > 

Briohn Environmental Contractors 

07724-012 



State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) GENERAL INFORMA"11UN (.l.J .I'AC1L11 Y NAMr. 

yvelV~IlholeiBorehole I COlmty Origmal Well 0\mer (11 Kno'Ml) 
Location MARINETTE 

(i]~ 
Present Well U\Wer 

NW 1/4 of NE l/4 Sec. 13 ; T. 31 N;R. 27 ANSUL F1RE TECHNOLOGY CENTER 
(If applicable) :street or Koute 

Gov'tLot Grid Number One Stanton Street 

Grid Location City, State, Zip Code 

ft. D N. D s .. ft.OE. 0 w. Marinette. WI 54143 
Civil To'Ml Name Facility Well No. and/or Name (If Applicable) I WI Unique Well No 

AFTC-20 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03/31/95 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/DrillholeiBorehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/31/95 Pwnp & Piping Removed? DYes DNo IX) Not Applicable 

Liner{s) Removed? DYes DNo IX) Not Applicable 
D Monitoring Well Construction Report Available? Screen Removed? DYes DNo lXI Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX) No 
DDrillhole IfNo, Explain 
IX) Borehole 

Was Casing Cut OtT Below Surface? DYes ~No 
Construction Type: Did Sealing Material Rise to Surface? DYes lXI No 
DDrilled D Driven (Sandpoint) D nug Did Material Settle After 24 Hours? DYes lXJ No 
I!) Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes ~No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pwnped 
!!] Unconsolidated Formation D Bedrock 

D Dump Bailer ~Other (Explain) GRAVITY 
Total Well Depth (ft.) 6.0 Casing Diameter (ins.) ( o) :Seatmg Matenats .I' or morutonng wells and 
(From groundsurface) Casing Depth (ft.) == D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 ~ Granular Bentonite 
Was Well Annular Space Grouted? D Yes!!] No D Unknowr D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) S~c'fs ~~~t(C~l~ Mix Ratio 
Sealing Material Used From {Ft.) To (Ft.) orVolume e or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

07724-012 



State of Wisconsin 
Department ofNa~ Resources 

WELLrnruLLHOL~OREHOLEABANDONMENT 
Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) GENERAL lN.t'ORMA'llUN 
'fl eiVf!nllhole/Borehole I ColUlty Location MARINE TIE 

NW 114 of NE 1/4 Sec. 13 ; T. 31 N;R. 27 Iii~ 
( ll appllcable) 

Gov't Lot Grid Number 
Grid Location 

ft. D N. D S., ft.DE. D w. 
Civil Town Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

WELUDRILLHOLEIBOREHOLE INFORMATION 
(3) Original WeiVDrillhole/Borehole Construction Completed On 

(7) 

(Date) 03/31195 

D Monitoring Well 
DWaterWell 
DDrillhole 
IX) Borehole 

Construction Type: 

Construction Report Available? 
DYes D No 

D Drilled D Driven (Sandpoint) D Dug rn Other (Specify) GEOPROBE 

--------------------------------
Formation Type: 
rn Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) _.....;,6;..;. O_ Casing Diameter (ins.) 
(From grolUldsurface) Casing Depth (ft.) == 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes IXJ No D Unknowr 
Feet 

Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

Street or Route 
W233 N2800 Roundy Cir. W. 

WI53072 

(.l) l'ALILH Y NA.Mb 

Origmat weu uwner (u Known) 

Present Well 0\wer 
ANSUL FIRE TECHNOLOGY CENTER 

~treet or Route 
One Stanton Street 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable)lWI Unique Well No 
AFrC-21 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/31195 

4) Depth to Water (Feet) 

Pump & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo IX) Not Applicable 

DYes DNo IX) NotApplicable 

DYes DNo lXI Not Applicable 
DYes IX)No 

If No, Explain ------------------------------

Was Casing Cut OtT Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes IE No 
DYes [XI No 
DYes [XI No 
DYes IE No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
D Dump Bailer £mOther (Explain) GRAVITY 

K6) ~ealmg Matenals ror morutormg wells and 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete 
D Clay-Sand Slurry 
D Bentonite-Sand Slurry 
D Chipped Bentonite 

From (Ft.) To (Ft.) 

Surface 6.0 

07724-012 

: D Bentonite Pellets 
1 IXJ Granular Bentonite 
: D Bentonite- Cement Grout 
I 

Mix Ratio 
or Mud Weight 



State of Wisconsin 
Department of Natural Resources 

WELUDRILLHOLE/BOREHOLE ABANDONMENT 
Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable . Also, see instructions on back. 

(I) li t;Nt;KAL lN l' ORMATION 1(2) .I'AClLlTY NAME 
yYell/dnllhole/Borehole I County Ongmal Well Owner (If Known) 
Locatwn MARINETTE 

~ ~ 
Present Well Owner 

NW 1/4 of NE 114 Sec. 13 ; T. 31 N; R. 27 ANSUL FIRE TECHNOLOGY CENTER 

(If apphcable) :street or Koute 

Gov't Lot Grid Number One Stanton Street 

Grid Location City, State, Zip Code 

ft. D N. D S., ft.D E. D W. Marinette, WI 54143 
Civil Town Name Facility Well No. and/or Name (If Applicable) ~ WI Unique Well No 

AFTC-22 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03/31195 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/31/95 Pump & Piping Removed? DYes D No IX] Not Applicable 

Liner( s) Removed? DYes DNo lXI Not Applicable 

D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX] Not Applicable 
D WaterWell D Yes D No Casing Left in Place? DYes IX] No 
D Drillhole If No, Explain 

IXJ Borehole 
Was Casing Cut OfT Below Surface? D Yes IXJ No 

Construction Type: Did Sealing Material Rise to Surface? DYes [XI No 
DDrilled D Driven (Sandpoint) D Dug Did Material Settle After 24 Hours? DYes lXI No 
~ Other (Specify) GEOPROBE If Yes, Was Hole Retopped? D Yes IXJ No 

5) Required Method of Placing Sealing Material 
Formation Type: D Conductor Pipe-Gravi ty D Conductor Pipe-Pumped IX] Unconsolidated Forination D Bedrock 

D Dump Bailer ~Other (Explain) GRAVITY 
Total Well Depth (ft .) 6.0 Casing Diameter (ins.) ~ 6) :Sealmg Matenals .I' or morutonng wells and 
(From groundsurface) Casing Depth (ft.) -- monitoring well boreholes only -- D Neat Cement Grout 

0 Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

0 Clay-Sand Slurry 1 lXI Granular Bentonite 
Was Well Annular Space Grouted? D Yes IX] No D Unknown D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) , .No. tarqs, (C~l

0 
Mix Ratio 

Sealing Material Used From (Ft. ) To (Ft. ) Sacks Sealant e or Mud Weight or Volume 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

(lS) Comments: 

Briohn Environmental Contractors 

Suite 101, Pewaukee, WI 53072 07724-012 



State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Fonn 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) Gt:Nt:KAL J.NtUJ<MA'll_!!~ 
~elU!iflllholeltlorehole I County Location MARINETTE 

NW l/4 of NE l/4 Sec. 13 ; T. 31 N;R. 27 ~~ 
(11 applicable) 

Gov't Lot Grid Number 
Grid Location 

ft. D N. D S., ft.OE. D w. 
Civil Town Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well/Drillhole/Borehole Construction Completed On 

(7) 

(Date) 03131195 

0 Monitoring Well 
DWaterWell 
DDrillhole 
IX] Borehole 

Construction Type: 

Construction Report Available? 
DYes 0 No 

D Drilled 0 Driven (Sandpoint) 0Dug rn Other (Specify) GEOPROBE 

-------------------------------
Fonnation Type: 
IX) Unconsolidated Fonnation D Bedrock 

Total Well Depth (ft.) _.....;.6.;.;.0_ Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) == 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes rn No D Unknowr 
Feet 

Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

Suite 101, Pewaukee, WI 53072 

(2) .FACILH Y NAME 
ungmal Well Owner (11 Known) 

Present Well Owner 
ANSUL FIRE TECHNOLOGY CENTER 

:street or .Koute 
One Stanton Street 

Ci.ty, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable)~ WI Unique Well No 
AFTC-23 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03131/95 

4) Depth to Water (Feet) 

Pwnp & Piping Removed? 

Liner(s) Removed? 

Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo IX] NotApplicable 

DYes DNo IX] NotApplicable 

0 Yes 0No lXJ Not Applicable 
DYes IX)No 

IfNo, Explain ------------------------------

Was Casing Cut Off Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes 00 No 
DYes 00 No 
DYes 00 No 
DYes 00 No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped 
D Dump Bailer 00 Other (Explain) GRAVITY 

(6) ::>ealmg Matenals tor morutormg wells and 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 

D Concrete 
0 Clay-Sand Slurry 
D Bentonite-Sand Slurry 
D Chipped Bentonite 

From (Ft.) To (Ft.) 

Surface 6.0 

07724-012 

: D Bentonite Pellets 
1 IX] Granular Bentonite 
: D Bentonite- Cement Grout 
I 

Mix Ratio 
or Mud Weight 



State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111 , N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

(1) ~I<'NI<'.IlA ,INFORMA'UUN 1(2) FACILUY NAME 
WelU!lnllholeiBorehole I County Ongmal Well Owner (If Known) 
Location MARINETTE 

Iii~ 
Present Well uwner 

NW 114 of NE 114 Sec. 13 ; T. 31 N;R. 27 ANSUL FIRE TECHNOLOGY CENTER 

(If applicable) :street or Koute 

Gov'tLot Grid Number One Stanton Street 

Grid Location City, State, Zip Code 

ft. D N. D s .. ft.DE. D W. Marinette, WI 54143 
Civil Town Name Facility Well No. and/or Name (If Applicable)' WI Unique Well No 

AFTC-24 

Street Address of Well Reason For Abandonment 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandonment 
City of Marinette 03131/95 

WELLIDRILLHOLE/BOREHOLE INFORMATION 
(3) Original WelVDrillholeiBorehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03131/95 Pwnp & Piping Removed? DYes DNo IX] Not Applicable 

Liner(s) Removed? DYes DNo IX] Not Applicable 

D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX] Not Applicable 
0WaterWell DYes D No Casing Left in Place? DYes I'&] No 
ODrillhole If No, Explain 
IX) Borehole 

Was Casing Cut OtT Below Surface? DYes [XI No 
Construction Type: Did Sealing Material Rise to Surface? DYes 00No 
DDrilled 0 Driven (Sandpoint) D Dug Did Material Settle After 24 Hours? DYes 00 No 
I'&] Other (Specify) GEOPROBE If Yes, Was Hole Retopped? DYes 00 No 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pwnped IX] Unconsolidated Formation D Bedrock 0 Dump Bailer mJ Other (Explain) GRAVITY 
Total Well Depth (ft.) 6.0 Casing Diameter (ins.) K 6) :Sealmg Matenals l:'or morutonng wells and 
(From groundsurface) Casing Depth (ft.) == D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

0 Clay-Sand Slurry 1 IX] Granular Bentonite 
Was Well Annular Space Grouted? D Yes IXJ No 0 Unknowr D Bentonite-Sand Slurry : D Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) S~c'fs ~~1~t (C~l~ Mix Ratio 
Sealing Material Used From (Ft.) To(Ft.) or Volume e or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

(8' Comments: I < > 

Briohn Environmental Contracton 

07724-012 



State of Wisconsin WELUDRll..LHOLEJBOREHOLE ABANDONMENT 
Department of Natural Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111, N 
Admin. Code, whichever is applicable. Also, see instructions on back. 

ounty 
MARINETTE 

OWE NE 1/4 Sec. ....Q_ ; T . ...2!.... N; R . ....E._ ~ 

Gov't Lot 
Grid Location 

ft. 
Civil To\\11 Name 

Street Address of Well 
Pierce Avenue 

City, Village 
City of Marinette 

Grid Number 

S., ft. w. 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Weli/Drillhole/Borehole Construction Completed On 

(7) 

(Date) 03/31/95 

D Monitoring Well 
DWaterWell 
DDrillhole 
IX] Borehole 

Construction Type: 

Construction Report Available? 
DYes D No 

D Drilled D Driven (Sandpoint) D Dug· 
I!) Other (Specify) GEOPROBE 

--------------------------------
Formation Type: 
I!) Unconsolidated Formation D Bedrock 

Total Well Depth (ft.) __ ......;;;6';.;;0_ Casing Diameter (ins.) 
(From groundsurface) Casing Depth (ft.) =: 
Lower Drillhole Diameter (in.) 1.1 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes I!) No D Unknown 
Feet 

Sealing Material Used 

Bentonite Crumbles (Granular Bentonite) 

City, State, Zip Code 
Marinette, WI 54143 

Facility Well No. and/or Name (If Applicable) WI Unique Well No 
AFTC-25 

Reason For Abandonment 
Soil Boring Completion 

Date of Abandonment 
03/31/95 

4) Depth to Water (Feet) 
Pump & Piping Removed? 

Liner(s) Removed? 
Screen Removed? 
Casing Left in Place? 

4.0 

DYes DNo lXJ NotApplicable 

DYes DNo lXJ Not Applicable 
DYes DNo lXJ Not Applicable 
DYes ~No 

IfNo, Explain -------------------------------

Was Casing Cut OtT Below Surface? 
Did Sealing Material Rise to Surface? 
Did Material Settle After 24 Hours? 

DYes IXJ No 
DYes lXI No 
DYes lXI No 
DYes lXI No If Yes, Was Hole Retopped? 

5) Required Method of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
D Dump Bailer IXJ Other (Explain) GRAVITY 

( 6) Seahng Matenals .I:' or morutonng wells and 
D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
D Concrete 
D Clay-Sand Slurry 
D Bentonite-Sand Slurry 
D Chipped Bentonite 

From (Ft.) To (Ft.) 

Surface 6.0 

07724-012 

: D Bentonite Pellets 
1 I'XJ Granular Bentonite 
: D Bentonite- Cement Grout 
I 

Mix Ratio 
or Mud Weight 



State of Wisconsin WELUDRILLHOLEIBOREHOLE ABANDONMENT 
Department ofNatura~ Resources Form 3300-SB Rev. 3-94 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 111 , N 
Admin. Code, whichever is applicable. Also, see instructions on back. · 

(l) C:I<NIUHI INFORMATION (2) FACILHY NAMh 
~ell/pnllhole/Borehole I County Ongmal Well OWner (If Known) 
LocatiOn MARINETTE 

~~ 
Present weu uwner 

NW l/4 of NE l/4 Sec. 13 ; T. 31 N;R. 27 ANSUL FIRE TECHNOLOGY CENTER 
(ilappllcable) :Street or Koute 

Gov't Lot Grid Number One Stanton Street 

Grid Location City, State, Zip Code 

ft. 0 N. 0 S., ft.DE. _D w. Marinette, WI 54143 
Civil Town Name Facility Well No. and/or Name (If Applicable)~ WI Unique Well No 

AFTC-26 

Street Address of Well Reason For Abandorunent 
Pierce Avenue Soil Boring Completion 

City, Village Date of Abandorunent 
City of Marinette 03/31/95 

WELUDRILLHOLE/BOREHOLE INFORMATION 
(3) Original Well!Drillhole/Borehole Construction Completed On 4) Depth to Water (Feet) 4.0 

(Date) 03/31195 Pwnp & Piping Removed? DYes DNo IX) Not Applicable 

Liner(s) Removed? DYes DNo IX) Not Applicable 

D Monitoring Well Construction Report Available? Screen Removed? DYes DNo IX) Not Applicable 
DWaterWell DYes D No Casing Left in Place? DYes IX) No 
DDrillhole IfNo, Explain 

IX] Borehole 
Was Casing Cut OtT Below Surface? DYes IE No 

Construction Type: Did Sealing Material Rise to Surface? DYes [XI No 
DDrilled D Driven (Sandpoint) D Dug Did Material Settle After 24 Hours? DYes IE No 

. IX) Other (SpecifY) GEOPROBE If Yes, Was Hole Retopped? DYes IENo 

5) Required Method of Placing Sealing Material 
Formation Type: 

D Conductor Pipe-Gravity D Conductor Pipe-Pwnped IX) Unconsolidated Formation D Bedrock 
D Dump Bailer IE Other (Explain) GRAVITY 

Total Well Depth (ft.) 6.0 Casing Diameter (ins.) l o) :Sealmg Matenals ror morutormg wells and 
(From groundsurface) Casing Depth (ft.) := D Neat Cement Grout monitoring well boreholes only 

D Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) 1.1 D Concrete : D Bentonite Pellets 

D Clay-Sand Slurry 1 IX] Granular Bentonite 
Was Well Annular Space Grouted? D Yes IX) No D Unknowr D Bentonite-Sand Slurry : 0 Bentonite- Cement Grout 

If Yes, To What Depth? Feet D Chipped Bentonite I 

(7) S~cYcs ~~~~t<C&l1 Mix Ratio 
Sealing Material Used From (Ft.) To (Ft.) orVolume e or Mud Weight 

Bentonite Crumbles (Granular Bentonite) Surface 6.0 

OS' Comments: ( ) 

Briohn Environmental Contractors 

07724-012 



APPENDIX B - FIELD METHODOLOGIES 

Soil Boring Advancement and Soil Sample Collection 

Two methods of boring advancement were used at the AFfC property. During the Task 
I activities, a hydraulically-operated sampling probe was used for advancement of the 
boreholes. During the Task II activities, a drilling rig equipped with hollow-stem augers was 
used to advance the borings. The methodologies used are presented below. 

The Task I boreholes were advanced using a Briohn Environmental Contractors Geoprobe 
Series AT-660 Large Bore Sampler equipped with a one-inch diameter acetate liner. The 
soil sampler was pressed, using a hydraulic ram, to the desired sampling depth. upon 
reaching the sampling depth, the sampler was opened by removing the stop pin. The drive 
point piston then pushed the sampler a distance of two feet into the soils. Upon retrieval 
of the sampler, visual and olfactory observation of the recovered materials were made in 
accordance with ASTM method D-2487, and with reference to method D-2488. 

The Task II boreholes were advanced at AFfC using 4%-inch internal diameter hollow stem 
augers, in accordance with the American Society for Testing and Materials (ASTM) Method 
D-1586, Section 5.1.3. Standard undisturbed-soil sample collection procedures were used 
in conjunction with the installation of the soil borings. A steel split-barrel sampling tube 
was used for the collection and retrieval of the soil samples in accordance with ASTM 
method D-1586. Upon retrieval of the sampler, visual and olfactory observation of the 
recovered materials were made in accordance with ASTM method D-2487, and with 
reference to method D-2488. 

Samples were described in the field with respect to the soil type (Unified Soil Classification 
System Code), grain size distribution, color (or discoloration), odor, moisture content, 
consistency and photoionizable constituent content, as appropriate. The observations were 
recorded in a bound field notebook and later transferred to soil boring logs. Between each 
sampling event, the split-barrel sampler was washed in a trisodium phosphate (TSP) solution 
and double rinsed in clean tap water. All down-hole equipment was steam cleaned between 
borings. 

Recovered soil samples were containerized for eventual laboratory analysis ("primary" 
samples) or in-field analysis ("co-located" samples). Following collection, all primary 
samples were clearly labeled, placed in a cooler, on-ice, and securely stored pending delivery 
to the laboratory. Sample labels identified the date of sample collection, the project 
identification number, the sampling location, and the depth from which the sample was 

1 collected. Samples were delivered to the laboratory within 48 hours of sample collection. 

In addition, selected soil samples were analyzed in the field using a field gas chromatograph 
(GC) laboratory. The GC used was an HP5890 and was equipped with a J & W Scientific 
DB-624 Megabore capillary column specifically designed for analyzing VOC. The GC was 
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also equipped with an H-Nu PID, a flame ionization detector, and an electron capture 
detector. The samples were analyzed for BTEX concentrations using a wet headspace 
method. 

Samples intended for laboratory analysis of GRO were containerized in tared 40 milliliters 
(ml) glass jars with teflon septa. Approximately 10 grams of soil were placed in each jar 
and preserved in the field with 10 ml of laboratory-prepared purge-and-trap grade methanol. 

Samples intended for laboratory analysis of PVOCs were containerized in laboratory­
supplied six-ounce glass jars. The jars were tightly packed to minimize headspace and were 
securely capped with a teflon-lined lid. 

Samples intended for laboratory analysis of total lead were containerized in laboratory­
supplied four-ounce plastic jars. The jars were filled with soil and securely capped with a 
teflon-lined lid. 

Field PID Screening 

Co-located samples were collected from each sampling interval for in-field screening with 
a photoionization detector (PID). The PID yields a semi-quantitative head-space analysis 
of the volatile compounds in the sample that have ionization potentials equal to or less than 
10.6 electron-Volts (eV). The PID was calibrated in the field, according to manufacturer's 

· instructions, using 100-ppm isobutylene span gas and air (zero gas), and checked between 
each screening event for proper response. The peak instrument readings were recorded on 
the soil boring logs. PID readings from the co-located samples were assumed to be similar 
to the primary samples. As such, the primary samples were not screened. This procedure 
reduces the escape of volatile components from the sample submitted for laboratory 
analysis. 

The co-located samples were loosely placed in resealable plastic bags to provide sufficient 
headspace to optimize PID screening results. The samples were allowed to warm to 
approximately 70°F. and screened in the field using a MicroTip PID. 

Monitoring Well Installation 

Following soil boring installation, ground water monitoring wells were installed in a manner 
consistent with Chapter NR 141 of the Wisconsin Administrative Code using standard 
methodologies. In general, the wells were constructed of schedule 40 polyvinylchloride 
(PVC), flush threading, factory cut 0.010 slot (10 slot) well screens and flush threading, 
schedule 40 PVC riser pipes. Filter pack materials consisted of coarse sand, extending 
approximately one foot above the top of the well screen, overlain by approximately one foot 
of fine sand. Coarse sand consisted of Red Flint Sand Silica brand 80-120 quartz sand, 
while fine sand consisted of Badger Mining Co. brand 40-60 quartz sand. Pure Gold brand 
chipped bentonite was used as a sealing material, and extended from the top of the fine 
sand to approximately one foot bgs. The wells were finished with locking, steel, protective 
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casings. Following installation, the wells were allowed to equilibrate then developed by 
surging and purging the wells, using a standard PVC bailer and/or a submersible pump. 

Depth to Water Measurements 

Depth to water measurements were collected with a Keck model oil/water interface probe. 
The depth to water is a measurement from the top of the PVC riser to water and/or free 
product surface(s) within the monitoring well. Depth to water is measured to the nearest 
.01 inches. Once the depth to water was determined, the measured distance is recorded in 
a bound field notebook. 

The depth to water measurements were converted to water table elevation readings by 
subtracting the measurement from the surveyed elevation of the top of the well's riser. The 
survey was conducted using the elevation of a local bench mark or reference point. 

Well Development 

The monitoring wells were developed in accordance with Chapter NR 141 of the Wisconsin 
Administrative Code by surging and purging the wells of an appropriate volume of water. 
The appropriate volume of water to purge from a well during development, based on the 
volume of water within the well, is dependent on the thickness of the water column within 
a well. The thickness of the water column within a well is estimated by subtracting the 
measured depth to water from the known depth of the well. Once the thickness of the 
water column is known, it is evaluated along with the volume of saturated sand pack 
surrounding the well, and the volume of feet of saturated riser within the well. For the 
purposes of this project, the volume of water per foot of saturated sand pack was estimated 
at 0.89 gallons/foot (gpf). The total volume of water within the well is therefore 0.89 gpf 
multiplied by the thickness of the saturated sandpack. For the purposes of this project, the 
appropriate volume of water to remove during development was ten times the volume of 
water within a well. If, however the well could be pumped or bailed dry during 
development, the well was bailed or pumped dry three times to complete development. The 
volume of water actually removed from the well was recorded in a bound field notebook. 

Ground Water Sample Collection 

Ground water samples were collected using different methodologies during each task of the 
investigation. During the Task I activities, ground water samples were collected from each 
boring location by lowering a three-foot slotted steel well point down the boring. A three­
eighths-inch diameter polyethylene tubing was lowered down the interior of the probe and 
water was extracted using a peristaltic pump. The ground water samples were analyzed in 

I the field using a GC laboratory for BTEX content. 

Samples obtained during the Task II activities were collected as follows. Mter purging the 
appropriate volume of water, or purging the well dry three times, the well was allowed to 
recharge. Following recharge, ground water samples were collected. Sampling was 
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conducted by lowering a decontaminated bailer into the water column within the well, in 
a manner such that disturbance to the water column was minimized. The bailer was then 
raised to the surface and fitted with a precision sampling point Water was discharged from 
the bailer, through the precision sampling point, into the appropriate, laboratory-supplied 
sample container, and if necessary, presexved with hydrochloric acid (HCL) or nitric acid 
(HN03). Following collection, all samples were clearly labeled, placed in a cooler, on-ice, 
and securely stored pending delivery to the laboratory. Sample labels identified the date 
of sample collection, the project discreet identification number, the sampling location, and 
the sample matrix. Samples were delivered to the laboratory within 48 hours of sample 
collection. 

Samples for GRO and VOC analysis were containerized in laboratory-supplied 40 ml glass 
vials, and presexved with 1:1 HCL. The vials were securely capped with a teflon-septum lid 
and checked to ensure that no headspace existed within the sample container. 

Samples for dissolved metals analysis were placed in laboratory-supplied, 250 ml plastic 
bottles and pre-presexved with HN03• Prior to containerization, the samples were filtered 
using a 0.45 micron filter. The bottles were securely capped with a teflon-lined lid and 
delivered to the laboratory. 

Sample Custody 

Sample custody procedures are designed to comply with U.S. EPA and National 
Enforcement Investigation Council (NEIC) requirements for sample control. Samples 
collected during the site investigation were the responsibility of identified persons from the 
time they were collected until they or their derived data were· incorporated into the final 
report. Stringent chain-of-custody procedures were followed to maintain and document 
sample possession. A sample or evidence file is considered to be in the custody of the 
designated person if it is in possession; in view, after being in possession; was in possession 
and was placed in a secured location; or in a designated secure area. 

Chain-of-custodyforms were completed to the fullest extent possible prior to delivery of the 
sample to the laboratory. They included the following information: sample number, date 
collected, source of sample (including type of sample and site identification) and name of 
sampler. The forms were filled out in a legible manner using waterproof ink and were 
signed by the sampler. Samples were always accompanied by a chain-of-custody record. 
When transferring samples, the individuals relinquishing and receiving them signed, dated 
and noted the time on the record. The custody record documents sample custody transfer 
from the sampler to the laboratory. 

Samples were packaged properly for shipment and delivered for analysis with a separate 
custody record accompanying each shipment The original record accompanied the 
shipment and a copy was retained by the field sampler and filed immediately upon return 
to the office. 
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0 Superfund 

0 Underground Tanks 
0 Water Resources 
0 Other Page 1 of 1 

Facility/Project Name 
ANSUL FIRE TECHNOLOGY CENTER 

Ltcense/Pennit/Monitonng Number BonngNum~. 
AFfC-16 

Boring Drilled By (Finn name and name of crew chief) 
BRIOHN ENVIRONMENTAL 

Date Drilling Started 
03 I 30 I 95 

MM DD YY 

Date Drilling Completed Drilling Method 
03 I 30 I 95 GEOPROBE 

PEWAUKEE, WISCONSIN MM DD yy 
inal Static Water Level Surface Elevation 

Feet MSL Feet MSL 
Borehole Diameter 

1.10 inches 

State Plane N, -------- E S Lat __ __ __ 0 N 0 E 
Boring Location 

1 

· • o , " Local Gnd LocatiOn (If applicable) 

NW 114 of NE 1/4 of Section 13 , T 31 N, R 27 W Long 
0 

' " Feet 0 S FeetO W 

County VJNK County Code \..IV!l Town/l.tty/ or Ytllage 
MARINETTE I_ 38 CITY OF MARINETTE 

:sample :SOli Properties 
....... 

o:d .s . '-' ;:.., 

--~ <:~ 
-;Sg,! ll ..... 

§.., 000 
I': u 

za IIJ IIJ 
...l~ 

1 24/18 

2 

3 

~ 
0 
u 
~ 
0 

E5 

-2.0 

. 
1-3.0 

~ 
~ 

~-0 
~ 
~ 

~S.O 
~ 

::-6-0 
. 
-7.0 

t.8.0 

: 
~-0 
: . 
-10.0 

-11.0 

-12.0 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit IZl 
u 
IZl 

::::> 

0 
:E 
~00 
C53 

0.0 to 0.7 CLAY, some gravel, (liner FILL mm 
material), light brown to SP ~ 
gray, dry, no odor ••• ••· 

1]1--,----..,.-~~.:.u..;;.;.;;..;;_;;,;;..;.-~~--~~~ SM .·.-.r:. 
0.7 to 1.0 ~:n· brown, fine grained, J·~:~.)~: 

1.0 to 2.0 s~. g~e,tyitsh black, Wtl"th SM :--~T:~ 
organtc st , race grave , •. :1: • • 

M to 2.5 :=~~~[~~~·:~:~~ ,. i_~.!.l.l.l.i_;•~•;_~ 
dry, slight petroleum odor 

2.5 to 4.0 SAND, reddish brown, fine 
grained, moist, petroleum 
odor 

4.0 to 4.2 SAND, reddish brown, fine 
grained, moist, petroleum 
odor 

4.2 to 6.0 SAND, reddish brown, fine 
grained, wet, strong 
petroleum odor 
Abandoned at 6 feet with 
granular bentonite 

-~ 
"' IIJ 

~ 8 ~-:9 st:: "-oo ~ ....... ~ 0.~::: '"'IIJ 

=5~ "'- .§-:§ 8 §~ ·-I': oo 
~a P-o UIZl ::Eu ...l...l 

236 

138 

I herebv certifv that the information on this form is true and correct to the best of mv knowledoe. 

0 ·;::; 
-~ ~ 

"'""' E::.S 

~ 
I': 
IIJ 

cs§ 0 
0 
N Clo 
P-o ~u 

Signature ( ........._ , !Finn Dames & Moore, Inc. h · , V v -. 13255 West Blue Mound Road, Suite 202, Brookfield, WI 53005-6245 
This fctm is authorized t y Chapters 144, 147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not Jess 
than S I 0 nor more than $5,000 for each violation. Fined not less than S I 0 or more than S l 00 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 

07724-012 



I 

I 
I 

I 

I 
I 

State of Wisconsin Route To: 
Department of Natural Resources 0 Solid Waste 

2 

3 

D Emergency Response 
D Wastewater 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

2.0 to 2.5 

2.5 to 4.0 

4.8 to 6.0 

granular bentonite 

D Haz. Waste 
D Underground Tanks 
D Water Resources 

Other 

tZl 0 

u :a 
§-oo tZl 

~ o.3 
~ 

-6h 
o«~ 

~a 

SOIL BORING LOG INFORMATION 
Fonn 4400-122 Rev. 5-92 

u ... 
·v; 

IIJ g ~.;; 35 '"'oo 

~ 
P.a 
§~ "'-·-a Oo 

~ uoo ~u 

122 

.~ 
:g_, 0 ·.:::)!! =·§ cnu 
.S'. <'<1"0 
.....l.....l ii:.S 

DE 
FeetD W 

~ u 
cs§ 0 

0 
N Clo 
~ ~u 

report ts not 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

07724-012 



I 

I 

I 
I 

State of Wisconsin Route To: 
Department of Natural Resources D Solid Waste DHaz. Waste 

SOIL BORING LOG INFORMATION 
Fonn 4400-122 Rev. 5-92 

,.-... 

~-= "' . '-' § ::l-o .. ~ <~ 0 u 
i~ -5> 

oDO ?; 
I: u ..9 u 0 za ...l~ o:l 

3 

MARINETTE 

dj 
u 

t.... 

.5 
-5 
0.. 
0 

Cl 

D Emergency Response 
D Wastewater 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

4.5 to 6.0 

granular bentonite 

D Underground Tanks 
D Water Resources 

Other 

tl) u 
:a u 
gooD tl) 

t3.3 ;:::;, 

u > ·;;; 

-~ 8 i:l-5 ~d -~ ... 0{) "0 .,g ~ 
~ 

0..~:: tn2 ·g.·~ oo:~ Eu ·- c: cnu 

~Ci 
O!:l oo o:I"O 

Po. Utn :::Eu :.::L . .::l c:.s 

10.1 

Chapters 144, 147 162, Stats. report IS not 
than S 10 nor more than $5,000 for each violation. Fined not less than S I 0 or more than S 100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

07724-012 

DE 
FeetDW 

"' ~ 
o§ 0 

0 

'"" Cto 
Po. ~u 

53005-6245 



I 

I 
I 

State of Wisconsin Route To: 
Department ofNatural Resources D Solid Waste 0 Haz. Waste 

SOIL BORING LOG INFORMATION 
Fonn 4400-122 Rev. 5-92 

D Emergency Response 
D Wastewater 

D Underground Tanks 
D Water Resources 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

Other 

, some gravel, (liner 
material), light brown to 

Abandoned at 6 feet with 
granular bentonite 

r/.1 u 
u :E 

0. 
r/.1 e~ 
:::> 0....:~ 

§ g 
-6b ~ 0<'<1 

~a c.. 

Ill .:: 
Vl 

Ill ~ ~..s Bi:: '"'Oil :s!~ ·o 
0.~:: "'2 •t; ~ Su ·- 1:: ::S"§ 
O!:l Oo .5r. <'<1'"0 

Ur/.1 :::Eu ....J....J s::..s 

Chapters and 162, W1s. Stats. report not 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

07724-012 

inches 

DE 
FeetDW 

"' i:: 
Ill 

cs§ 0 
0 
M CJo 
c.. P:::U 



I 
I 

I 

State of Wisconsin 
Department ofNatural Resources 

MARINETTE 

,..... 
~-= ~ 

... 
OJ 

0 '-' OJ :::-o lz.. 

.. ~ -<!::! 0 .s 
-=~ u i:;; ..s l!: coo 
1::0 0 c. 
j~ a5 8 za 

Route To: 
0 Solid Waste OHaz. Waste 
D Emergency Response 
0 Wastewater 

0 Underground Tanks 
0 Water Resources 

Other 

SoiliRock Description 
And Geological Origin For 

Each Major Unit 

SAND, yellowish brown, fine 
grained, dry to moist, 

n .. tfrnJJ ....... odor 

granular bentonite 

til 0 

u :a 
g. eo til 
(5.3 :::> 

~ 
-Ell "il<ll :::a 

SOIL BORING LOG INFORMATION 
Fonn 4400-122 Rev. 5-92 

~ ·;;; 

8 ~-= ~-
~ 

'"'co "'_g c..6 
§!l ·- = oo 

r:l.. Utll ::.;Eu 

213 

0 ·;:; ].-' ·- )'! 

~~ .s-.§ 
....:I .....:I li:.S 

DE 
FeetDW 

~ 
OJ 

0~ 0 
0 
<'I C/o 
r:l.. ~u 

this report not 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

07724-012 



I 

I 

I 

I 

I 
I 

State of Wisconsin Route To: 
Department ofNatural Resources D Solid Waste 0Haz. Waste 

SOIL BORING LOG INFORMATION 
Fonn 4400-122 Rev. 5-92 

MARINETTE 

! 
.s 

! 

D Emergency Response 
D Wastewater 

0 Undergrotnld Tanks 
0 Water Resources 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

Other 

CLA , some gravel, (liner 
material), light brown to 

no odor 

SAND, reddish brown, fine 
grained, dry to moist, 
slight petroleum c;~dor 

granular bentonite 

1:1) (,) 

u :a 
g.oo 1:1) 

:::;:, o-5 
ij 

-6h 003 
:::6 

~ 

-~ 
"' ~~ 0 8 \j-:; ·;:; 

~ 
'"oo "'!i :g ...... C.::: ·.::: ~ 
§~ ·-::: ::S'§ Oo .5:'. ~"t:l 

p.., Ul:ll :::Eu ~~ P::.S 

'-'u'·"~''·"''""' of this report mandatory. not 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

07724-012 

DE 
FeetOW 

!1 
::: 
~ 

Ci§ 0 
0 
N Cto 
p.., P:::U 



I 

I 
I 

State of Wisconsin 
Department of Natural Resources 

MARINETTE 

........ 
o:d .5 

~ 
.... 
0 

0 ._, 0 ::::-o t:.. 

]~ ~~ 
0 .5 

-5~ u 
000 ::: -5 

§-o I':U .9 0.. 

z§ ~~ 
0 

ill 0 

J 

Route To: 
D Solid Waste OHaz. Waste 
D Emergency Response 
D Wastewater 

D Underground Tanks 
D Water Resources 

Other 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

orange brown, fine 
grained, dry to moist. no 

odor 
SAND, orange brown, fine 
grained, wet, no petroleum 
odor 
Abandoned at 6 feet with 
granular bentonite 

rn 0 
:E u g-oo rn 
t)j ~ 

§ 
-6b 
-o~ 

~a 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-92 

0 
> ·c;; 

! ~-5 M .... '""oo ].~ 0..1': "'.§ 
§~ ·- !': .:r.§ ~8 p., urn .....l.....l 

2.5 

2. 

c 
"c:l 
-~ ti 
~"'0 

iS:.S 

inches 

DE 
FeetOW 

E 
0 

0~ 0 
0 
<'I O'o 
p., ~u 

s report ts not 
than SIO nor more than $5,000 for each violation. Fined not Jess than $10 or more than $100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

07724-012 



I 

I 

I 

State of Wisconsin Route To: 
Department of Natural Resources D Solid Waste DHaz. Waste 

D Emergency Response 
D Wastewater 

D Underground Tanks 
D Water Resources 

07724-012 

MARINETTE 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

Other 

0.0 to 0.4 CLAY, some gravel, (liner 
material), light brown to 

0.4 to 0.9 

to 2.0 

to 4.0 reddish brown, dry to 
moist, no odor 

reddish brown, fine 
grained, dry to moist, no 

rown, fine 
grained, wet, no odor 

Abandoned at 6 feet with 
granular bentonite 

til 0 

u :.a 
!ii'oo CZl 

:;:::, (5.3 

~ 
-!ih 
"Uo:~ :::a 

son. BORING LOG INFORMATION 
Form 4400-122 Rev. 5-92 

II.) 

.:: 
"' II.) 

~ ~-= 9'E ... 00 
C..s:;: -'<U 

§~ "'-' 
8 ·- ~ oo 
p... uoo ~u 

92 

a ·o :E ... -~ ti g:§ o:l"t:l 
::l::l ii:..S 

DE 
FeetD W 

!1 
~ 
II.) 

cs§ 0 
0 
N CYo 
p... c:t:U 



I 

I 

I 

State of Wisconsin 
Department of Natural Resources 

MARINETTE 

,....... 
.::! .5 !l 0 . '-' § 0 
:::-o ~ 

~~ ~~ 0 .5 
-5~ u 

..Of- ;:; -5 
§-o 

000 c::u 0 0. 
0 0 55 0 

z§ ....lP::: 0 

Route To: 
0 Solid Waste 
D Emergency Response 
D Wastewater 

SoiURock Description 
And Geological Origin For 

Each Major Unit 

OHaz. Waste 
0 Underground Tanks 
0 Water Resources 

Other 

~ u 
u :E g.bl) ~ o.3 :::> 

0.0 to 0.7 

to 6.0 SAND, reddish brown, fine 
grained, wet, no odor 

Abandoned at 6 feet with 
granular bentonite 

report 

-! oo:s 
El:iS 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-92 

0 
> ·;;; 

8 ~-5 ~= .. eo -o 

~ 
O.c:: .... 0 

·s·~ §~ 
en_. 
·- c:: Oo .st. 

0.. u~ :::Eu ....l....l 

10.1 

0 ·;:; 
·~ ~ 
o:s-o 

P::.E 

DE 
FeetOW 

"' -= 0 

cs§ 0 
0 
1"'1 Cto 
0.. P:::U 

than S 10 nor more than $5,000 for each violation. Fined not less than S 10 or more than S I 00 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Slats. 

07724-012 



I 

I 

State of Wisconsin Route To: 
Department of Natural Resources 0 Solid Waste DHaz. Waste 

........ 
a(! .s 

~ . '-' 

~] .. ~ 0 

-5~ u 

i~ 000 ::: 
~=:u 0 
~ ~ iii z§ ..... u:::::: 

0 Emergency Response 
D Wastewater 

0 Underground Tanks 
0 Water Resources 

Other 

MARINETTE 

... 
~ 
~ 

t:.. 
.s 
-5 
0. 
~ 

0 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

0.0 to 0.4 CLAY, some gravel, (liner 

to 2.0 

2.0 to 4.0 

material), light brown to 
no odor 

grained, some organic black 
silt, dry to moist, no 
petroleum odor 

4.0 to 5.0 reddish brown, 

5.0 to 6.0 

144, 14 

grained, dry to moist, no 

grained, wet, no odor 

Abandoned at 6 feet with 
granular bentonite 

rJ) 0 

u :a 
0. 

rJ) :::~ 
::J t:i.....l 

-! o«~ 
~a 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-92 

~ .:: 
"' M1j 9 ~-5 
'-eo :'9~ 

~ 
0.~::: 
=~ "' ... ='"§ ·- s:: 0.!::1 Oo .sr. 

p... Ur/.l :::Eu .....l.....l 

6.1 

?;> 
·o ·.:: )( 
"'~ «1"0 
ii:.S 

DE 
FeetOW 

"' t: 
~ 

cs§ 0 
0 
1"1 CJo 
p... o:::u 

than S 10 nor more than $5,000 for each violation. Fined not less than S 10 or more than S 100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats . 

. 07724-012 



I 

I 

I 

State of Wisconsin 
Department of Natural Resources 

MARINETTE 

Route To: 
[J Solid Waste 
[J Emergency Response 
[J Wastewater 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

[J Haz. Waste 
[J Underground Tanks 
[J Water Resources 

Other 

Cl.) 0 

C) :.a 
g. co Cl.) 

:::> o.3 
0.0 to 0.8 

Abandoned at 6 feet 
granular bentonite 

report 

-~ -v~ 
~a 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-92 

~ 
·r;; 

~d g ~.s ... co :g..., 

~ 
C.c;: "'2 
§~ ·- c:: ='·-

Oo .s-.§ 
C)CI.) :::Eu ~~ 

.£ 
0 
·~ tj 
~"C 

li:..E 

[JE 
Feet[J W 

~ 
0 

;:s§ 0 
0 
M Cto 
p.. ~C) 

than $10 nor more than $5,000 for each violation. Fined not less than S 10 or more than S 100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

07724-012 



I 

State of Wisconsin Route To: 
Department of Natural Resources 0 Solid Waste 0 Haz. Waste 

arne 

By 

0 Emergency Response 
0 Wastewater 

0 Underground Tanks 
0 Water Resources 
0 Other 

Midwest Engineering Services, Gary Wellner 

NW 1/4 of NE 
nty 

Marinette 

....._ 

.5] ... ......., ... 
~ 

..c: II) 

- :> Cl410 
Q ~ ::I 

z j~ 

*2-4 24 

4-6 20 

6-8 18 

8-10 2 

10-12 4 

"' c 
::I 
0 u 
~ 
0 

E5 

6 

2 

4 

Well Name 

AFfC-27 

N, E 
114 of Section 13 T 31 

~ Soil/Rock Description 
u.. And Geologic Origin For ..s 
.:; Each Major Unit 
c. 
II) 

0 
Hand dig 

SAND; reddish brown, fine gnlined, moist, ti'8Ce silt 

Top 8" SAND; reddish brown, fine gnlined, moist, trace 
silt 

Bottom 12" SAND; reddish brown, fine gnlined, wet, trace 
silt 

SAND; reddish brown, fine gnlined, wet, trace silt 

SAND; reddish brown, fine gnlined, wet, trace silt 

SAND; reddish brown, fine gnlined, wet, trace silt 

Final Static Water Level 

608.9 Feet msl 

Lat 0 I H 

Cll 

u 
Cll 

:::::> 

SM 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

SOIL BORING LOG INFORMATION 
Form 4400-122 7-91 

20 

16 

6 

2 

4 

Page 1 of 2 

8 1/4 Inches 

0 E 
Feet 0 W 

Signature 

~di~cv 
Firm DAMES & MOORE 

13255 West Bluemound Rd, Suite 202 Brookfield, WI 53005 
Tel: (414)782-7281 Fax: (414)782-7289 

This form is authorized by Chapters 44, 147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor 
more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT 
Department of Natural Resources Form 4400-122A 7-91 

Boring Number AFTC-27 Use only as an attachment to Form 4400-122. Page 2 of 2 
Sample Soil Properties 

.... 
Soil/Rock Description <I) 3 .... ,..... c u.. c 

"' .5] :::1 And Geologic Origin For 0 
Q) d 0 c e 0 "'0·.: ... .......... u - (I) 0 ... ~ ....... <1l 

~ 
..ca> Each Major Unit :a e - c<:l ... 2 ~ "0 0 

0 § ... > 
~ ..9 u u.. "0 ... ·g.·§ ........ 8 t>llO c.t>l) - 01) -- 3Q) "'- ~·a c ~ 0 c. (I) 

~iS 0 ~ 
.... c 

:::1 Q) g.3 0 0 N Olo z j~ ~ 0 :::> - :Eu :.:l:.:l ii:::.:l ~u IJ.. (I)IJ,., IJ.. 
SAND; reddish brown. fine grained. wet, trace silt 

J:J.J: ·:_~-SM .... 

f-13 

End of boring 01 13.0' 
•sample submitted for 1abor8loty analysis 

I 



I 

State of Wisconsin Route To: 
Department of Natural Resources 0 Solid Waste 0 Haz. Waste 

0 Emergency Response 
0 Wastewater 

0 Underground Tanks 
0 Water Resources 

0 Other 

Midwest Engineering Services, Gary Wellner 

Boring 
State Plane 

NW 1/4 of NE 
County 
Marinette 

~~ ... .._.. ... 
d) .c d) 

-e .... > eoo = ~ :I z j~ 
0-2 16 

*2-4 

4.6 

6-8 

8-10 

10-12 

"' = :I 
0 

(.) 

~ 
0 
iii 
15 

Common Well Name 

AFTC-28 

N, E SICIN 

1/4 of Section 13 T 31 N,R27 W 

~ 
J.I.. 

= --= c.. 
d) 

Cl 

Soil/Rock Description 
And Geologic Origin For 

Each ~ajor Unit 

SAND; brown, coonc, little gn!Vel. moist, HC odor, trace 
silt 

Tops· SAND; brown, coonc. little gravel, moist, HC 
odor, trace silt 

Bottom 12" SAND; reddish brown, fine grained, moist, 
trace silt, gravel 

SAND; reddish brown, fine grained, moist, trace silt, 
gravel, wet· product? 

SAND; reddish brown, fine grained, moist, trace silt, 
grnvel 

SAND; reddish brown, fine grained, moist, trace silt. 
gnlVel 

SAND; reddish brown, fine grained, moist, trace silt, 
gravel 

tl) 

(.) 
tl) 

:::> 
SP 

SP 

SP 

SM 

SM 

SM 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Cl -J.I.. -.. 
Cl -p.. 

223 

187 

190 

210 

116 

SOIL BORING LOG INFORMATION 

Form 4400-122 7-91 

1 of 2 

Inches 
Grid Location (If applicable) 

ON 
Feet 0 S 

= 0 
d) "0 ·.:: ........ ... "' .a d "' ... :'9-w "'0 .... "'2 35 g:a ·- = 0 0 
:::Eu ~~ tllP.. 

IS 

4 

5 

5 

4 

3 

0 ·- ..... 
~·a 
E:~ 

0 E 
Feet 0 W 

"' = d) 

8 a§ 
C'l Qlo 
p.. ~(.) 

Firm DAMES & MOORE 
13255 West Bluemound Rd, Suite 202 Brookfield, WI 53005 
Tel: (414)782-7281 Fax: (414)782-7289 

This form is authorized by Chapters 1 4, 47 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor 
more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 



I 

State of Wisconsin Route To: 
Department of Natural Resources 0 Solid Waste 

Facil 

Boring 

0 Emergency Response 
0 Wastewater 

Midwest Engineering Services, Gary Wellner 

NW t/4 of NE 

"' ,-... c .s 13 ::l ... '""""" 0 u II.) ..QII.l 

"8 - > ~ eoo = ~ ::l 0 

z .3o:: ~ 

1/4 of Section 13 
N, E 
T 31 

.... 
Soil/Rock Description ~ u.. 

And Geologic Origin For = - Each Major Unit .::: 
'E. 
II.) 

Cl 

0 Haz. Waste 
0 Underground Tanks · 
0 Water Resources 
0 Other 

(I) 

u 
(I) 

;:J 

SOIL BORING LOG INFORMATION 
Form 4400-122 7-91 

= 0 
"'0".::: e ... ... ~ .a = :g .... -i'3- .,,a 
3 5 g:e ·- = 0 0 
(l)ll.. ::2u :.:l:.:l 

1 of 2 

0 

·~·~ 
E:::.:l 

Inches 

0 E 
Feet 0 W 

"' .... 
= II.) 

a§ 8 
('I Clo 
ll.. o::u 

0-2 18 4 Top 6" SAND & GRAVEL; gray, silty, trace organict, SP 4 
moist 

Bottom 12" SAND; red/brown, fine grained, trace silt, 
moist 

SAND; red/brown, fine grained, trace silt, moist 

SAND; red/brown, fine grained, trace silt, wet 

SAND; red/brown, fine grained, trace silt, wet 

SAND; red/brown, fine grained, trace silt, wet 
Sheen in spoon 

SAND; red/brown, fine grained, trace silt, wet 

.. 

SP 

SP 

SP 

SP 

SP 

·. 

4.3 10 

2.6 7 

12.6 9 

10.8 4 

8.6 8 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Firm DAMES & MOORE 
13255 West Bluemound Rd, Suite 202 Brookfield, WI 53005 
Tel: (414)782-7281 Fax: (414)782-7289 

147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor 
more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 



I 

State of Wisconsin Route To: 
Department of Natural Resources D Solid Waste D Haz. Waste 

D Emergency Response 
0 Wastewater 

D Underground Tanks 
D Water Resources 

Other 

name and name of crew chief) 

Midwest Engineering Services, Gary Wellner 

NW 114 of NE 

l!l 
'""' = .5 -g :s 

.... - .... 0 
v ,.r::V u .c - > 

~ 8 ellO 
:s = ~ z ~~ iii 

0-2 12 13 

*2-4 

4-6 

6-8 

8-10 

10-12 

1/4 of Section 13 
N, E 
T 31 

~ 
t.t.. 
= -..r:: 
0.. v 
0 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Top 4" SAND & GRAVEL; gray, little silt, moist 

Bottom 8" SAND; orange/brown, tine, trace silt, moist 

SAND; brown, trace silt, moist 
Odor • not like gas, more like a sewer odor 

Top 4" SAND; brown, trace silt, moist 
Bottom 20" SAND; brown, trace silt, wet, strong odor· not 
HC, sewer? 

SAND; brown, trace silt, wet 

SAND; brown, trace silt, wet 

SAND; brown, trace silt, wet 

tl) 

u 
tl) 

:::::> 

SP 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

SOIL BORING LOG INFORMATION 
Form 4400-122 

= 0 "'0·.= 
.... o:s ,a.: 
a~ -v 
tl)~ 

13 

9 

6 

4 

2 

2 

7-91 

of 2 

Inches 

0 E 
Feet 0 w 

l!l 
5 

8 0~ 
N Oo 
~ ~u 

This form is authorized by Chapters 144, 14 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor 
more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 



State of Wisconsin Route To: 
Department of Natural Resources 0 Solid Waste 0 Haz. Waste 

0 Emergency Response 
0 Wastewater 

0 Underground Tanks 
0 Water Resources 
0 Other 

name of crew chief) 

Midwest Engineering Services, Gary Wellner 

N, E 
1/4 of Section 13 T 31 

!!l ~ Soil/Rock Description 
:Sas c u.. :I And Geologic Origin For ... '-" ... 0 .E tl) 

<I) ..:::: <I) u 
"6 - > -= Each Major Unit u 0110 ~ 

c ~ c. 
:I 0 <I) z ~~ iii 0 

Hand dug 
SAND & GRAVEL: gray, top 8" brown, fine grained sand, 
moist, trace silt 

*2-4 SAND; orange, brown, fine grained, trace silt, moist 

4-6 SAND; orange, brown, fine grained, trace silt, moist 

6-8 SAND; orange, brown, fine grained, trace silt, wet 

8-10 SAND; orange, brown, fine grained, trace silt, wet 

10-12 SAND; orange, brown, fine grained, trace silt, wet 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

0.2 

SOIL BORING LOG INFORMATION 
Form 4400-122 7-91 

d 
0 

'"0 ·- e .... 
.a~ .a c '"0 

"'.s ·g.·§ 35 ·- c 0 0 
rnt:l.. :::Eu :.:l:.:l 

13 

14 

9 

2 

7 

1 of 2 

0 ·- .... ~-8 
ii::.:l 

Inches 

DE 
Feet 0 W 

!!l 
c 

8 
N 

<I) 

o§ 
Clo 

t:l.o ~u 

Firm DAMES & MOORE 
13255 West Bluemound Rd, Suite 202 Brookfield, WI 53005 
Tel: (414)782-7281 Fax: (414)782-7289 

This form is authorized by Chapters 144, 14 162, Wis. Sta.ts. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor 
more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Sta.ts. 



1200 Conr ad Industrial Drive a Division of 

1\N/\ .. ~:cu 
/l /\-- •• 

Ludington , Michigan 49431 CT&E ·Environme nta l 
616-843 - 1877 
FAX: 616 -845 · 9942 Services Inc . 

Lab I.D. : 
Report Date : 
Project: 
Client: 

Attention: 

Laborator es 

Revised Report 

52199 
06/27/1995 
07724-012 
Dames & Moore 

. .. . . . 

.• 13255 West Bluemound Road 

Brookfield, WI .. 53005 

. Mr. Jeff Da11ko 

6 pages including cover sheet 

1200 Conrad Ind . Dr. Ludington, MI 49431 616-843-1877 



1200 Conrad Industria l Drive 
Lud in gton , Michigan 49431 
616·843·1877 
FAX 616 ·845 · 9942 

1\N/\ .. .:cu 
/\ /\-- .. 

Page I of 5 

Sample: 
Client Sample: 
COLLECTED: 
RECEIVED : 

Test Description 

52199~8527 

AFTC~27/2-4 . 

0411911995 : 
04/24/1995 10:30 

TOTAL METALS ANALYSIS 
Lead (GFAA) 

PHYSICAL PROPERTY ANALYSIS 
% Solidsl 

VOLATILE AROMATIC HYDRO . 
Xylenes (Total) 
1,3,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethyl benzene 
1,2,4-trimethylbenzene 

L a b o r a t o r 

Dames & Moore 

e s 

Result 

1.0 

82 . 5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Soil 
··:.:. · ; .. . · . .. 

Matrix: .. 
l.Ocatioll: .·. .. . <..:: .:· . . :. -:.·· .· .. 

Project: 
Sampled By: 

· Unit 

mg/kg 0.1 
Note: 

% 0.1 

ug/kg t5 
ug/kg 5 

ug/kg 5 

ug/kg 5 

ug /kg 5 
ug/kg 5 

ug/kg 5 

Note : 

07724-012 
KK 

Method 

SW-846 Mtd. 742t 
Results are reported on a dry weight basis. 

Standard Mtd. 2540G 

SW-846 Mtd . 8020 

Results are reported on a dry weight basis. 

Gasoline Range Organics ~Volatile Fraction2 
Gasoline Range Organics ND mg/kg tO Wisconsin GRO 

Note : Results are reported on a dry weight basis. 

ND = Non Detectable 

Project Manager 

a Division of 

CT&E Environmental 

Services Inc . 

Date/ Analyst 

05/02/t995 GCP 

0412511995 PL 

04/27/t995 RJW 
04/27/t995 RJW 
04/27/ t995 RJW 
04/27/1995 RJW 
04/27/ t995 RJW 
04/27/1995 RJW 
04/27/ t995 RJW 

04/28/1995 OY 

~~1l~~QQ Mari<J.isset Reported : 05104/ 1995 
Revised : 0612711995 

Certific ation Numbers: NJ #62002 , WI #9999591HO; Lab IDs : Ml #MI078, WI #0564 



I 
I 

I 

a Division of 1200 Conrad Ind ustri al Drive 
Ludingto n, Mi chigan 49 431 
616·843·1877 1\N/\ .. .:cu 

/\ /\-- .. CT&E Environmental 

FAX. 616·84 5- 9942 

Page 2 of 5 

Sample: 
Client Sample : 
COLLECTED: 
RECEIVED : 

Test Description 

52199-8528 
AFTC-28/2-4 
04119/ 1995 : 
04/24/1995 10 :30 

TOTAL METALS ANALYSIS 
Lead (GFAA) 

PHYSICAL PROPERTY ANALYSIS 
% Solid~ 

VOLATILE AROMATIC HYDRO . 
Xylenes (Total) 
I ,3 ,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethyl benzene 
I ,2 ,4-trimethylbenzene 

Lab orator 

Dames & Moore 

e s 

· M~trix: Soil 
Location: 
Project: 07724-012 
Sampled By : KK 

. Reporting ·. 
Detection ···. 

. . . J.; inii~ < . .. ..·· .. Method 

2.8 mg/kg 0 . 1 SW-846 Mid. 742 1 

Note : Results are reported on a dry weight basis . 

91.4 % 0 .1 Standard Mtd. 2540G 

13,000 ug/kg 300 SW-846 Mtd. 8020 

26,000 ug/kg 100 

ND ug/kg 100 

ND ug/kg 100 

1 2 00 ug/kg 100 

1600 ug/kg 100 

7600 ug/kg 100 

Note: Results are reported on a dry weight basis . 

Gasoline Range Organics {Volatile Fraction2 
Gasoline Range Organics 490 mg /kg 200 Wisconsin GRO 

Note: Results are reported on a dry weight basis . 

ND = Non Detectable 

Project Manager 

Ser v ice s Inc. 

Date/ Anal yst 

05/02/ 1995 GC P 

04/25/1995 PL 

04/26/ 1995 RJW 
04 /26/ 1995 RJW 
04/26/ 1995 RJ W 
04/26/ 1995 RJW 
04/26/ 1995 RJ W 
04/26/ 1995 RJ W 
04/26/ 1995 RJW 

04/28/ 1995 OY 

Cr\~1(A~ 
Mari~~ Bissei Reported : 05104/1995 

Re1·iscd : OM 271/<J<J5 
Cert ification Nuutbcrs: NJ /162002 , Wl/l lJlJ9'!5lJI ~O ; Lab IDs: Ml/IMIO?M , Wl /1051>-l 



I 

1200 Con rad Ind ustr ial Drive 
Ludington, Michigan 494 3 1 
616 -843·1877 
FAX: 61 6-845-994 2 

1\N/\,..:cu 
/\ /\-- .. 

Page 3 of 5 

Sample : 
Client Sample: 
COLLECTED : 
RECEIVED : 

Test Description 

52199-8529 
AFTC-29/2-4 
041191 1995 : 
04/24/1995 10:30 

TOTAL METALS ANALYSIS 
Lead (GFAA) 

PHYSICAL PROPERTY ANALYSIS 
% Solids, 

VOLATILE AROMATIC HYDRO . 
Xylenes (Total) 
I ,3,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethylbenzene 
I ,2,4-trimethylbenzene 

La bora tor 
Dames & Moore 

·.· Matrix: Soil 
Location: . :· . . . 

e s 

Project: 07724-012 
Sampled By: KK 

0. 7 mg/kg 

84 . 3 % 

ND ug/kg 

ND ug/kg 

ND ug/kg 

ND ug/kg 

ND ug/kg 

ND ug/kg 

ND ug/kg 

Reporting 
Detection 

·Limit .· 

0 .1 SW-846 Mtd . 7421 

Note : Resuhs are reponed on a dry weight basis . 

0 . 1 Standard MCL! . 2540G 

15 SW-846 Mtd . 8020 

5 

5 

5 

5 

5 

5 

Note : Results are reponed on a dry weight basis . 

Gasoline Range Organics {Volatile Fraction2 
Gasoline Range Organics ND mg/kg 10 Wisconsin GRO 

Note: Results are reponed on a d ry weight basis . 

ND = Non Detectable 

Project Manager 

a Division of 

CT&E Environmental 

Service s In c . 

Date/ Analyst 

05 /02/ 1995 GCP 

0412511995 PL 

04/26/ 1995 RJW 

04/26/ 1995 RJW 

04/26/ 1995 RJW 

04/26/ 1995 RJW 

04/26/ 1995 RJ W 

04/26/ 1995 RJW 

04/26/ 1995 RJW 

04/28/ 1995 OY 

~·"' l~\1_;ll.QQ an~ Bissel Reported : 05/04/1995 
Revised : 0612711995 

Cert ificatio n Numbers: NJ #62002, WI #'1'19'159 1MO ; Lab lOs : Ml #M I07M, WI #0564 



I 

1200 Conrad Industrial Drive 
Ludington, Michigan 49431. 
616 ·843·1877 
FAX: 616-8 45 -9 942 

!\ N !\ .. ~cu 
1\ 1\-- .. 

Page 4 of 5 

Sample: 
Client Sample: 
COLLECTED: 
RECEIVED: 

52199-8530 . 
AFTC~3Q/2,4 
04/19/1995 : 
0412411995 10:30 

Laborator 

Dames & Moore 

Matrix: ·.. Soil 
·. ·.·. ·.· Location: .....•. ·.· .. ···· 

e s 

Project: 07724-0 12 
Sampled By: KK 

·.·.-·-_ ...... . 

········•••···••···•·•·····• ···•···· ·• ·····.·····.······.•.·•.•.········.:.•.•u•.··.····.····n·.·•••.••,; t·.······ / ··••• ~6~~cif6K · < ····• ···•·· ••.•..• . > • ...•... · ·· .·· ... ·.· . . ···.} Re~hlt ). . . . (illli~ ) •········· ) Method . · · 
. .. . . 

Test Dt:scription 

TOTAL METALS ANALYSIS 
Lead (GFAA) 

PHYSICAL PROPERTY ANALYSIS 
% Solids~ 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) 
I ,3 ,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethylbenzene 
I ,2,4-trimethylbenzene 

0.8 

91.7 

ND 
ND 
ND 

ND 
ND 
ND 
ND 

Gasoline Range Organics {Volatile Fraction2 
Gasoline Range Organics ND 

ND = Non Detectable 

Project Manager 

mg/kg 0.1 SW-846 Mtd . 7421 

Note: Results are reponed on a dry weight basis. 

% 0 .1 Standard Mtd . 25400 

ug/kg 15 SW-846 Mtd . 8020 

ug/kg 5 

ug/kg 5 
ug/kg 5 

ug/kg 5 

ug/kg 5 

ug/kg 5 

Note: Results are reponed on a dry weight basis . 

mg/kg 10 Wisconsin ORO 

Note: Results are reponed on a dry weight basis. 

a Division of 

CT&E Environmental 

Services Inc . 

Date/ Analyst 

05/02/1995 GCP 

04125/1995 PL 

04/26/1995 RJW 

04/2611995 RJW 

04/2611\l'JS RJW 

04/26/1995 RJW 

04/26/1995 RJW 

04/2611995 RJW 

0412611995 RJW 

04/28/1995 OY 

'f'C\ ~lb(/6~ 
Mari¥~Bissell Reponed : 051041/995 

Revised : 061271/995 
C~ nific ation Numhas: NJ #62002, WI #'J'J99591KO; Lab IDs : Ml #MIO?K , WI #0564 



I 

I 
I 
I 

I 

' 

1200 Conrad Industr ial Dr iv e 
lud ington , Michigan 49431 
616 ·843·1877 
FAX : 616·8 45-9942 

1\N/\ .. .:cu 
1\ /l-- .. 

Page 5 of 5 

Sample: 
Client Sample: 
COLLECTED: 
RECEIVED : 

Test Description 

52199-8531 
AFTC-31/2-4 
04/19/1995 : 
04/24/1995 10:30 

· .: 

TOTAL METALS ANALYSIS 
Lead (GFAA) 

PHYSICAL PROPERTY ANALYSIS 

% Solids• 

VOLATILE AROMATIC HYDRO . 
Xylenes (Total) 
1,3 ,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethyl benzene 
1 ,2,4-trimethylbenz~ne 

Laborator es 

Dames & Moore 

0.9 

81.8 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

•. Matri;11: : . Soil 
Location: 
Project : 
Sampled By : 

07724-012 
KK 

rng/kg 

% 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

Reporting 
Detection · 

Limit 

0 . 1 

Method 

SW-846 Mtd . 7421 

Note : Results are reported on a dry weight basis. 

0 . 1 Standard Mtd . 25400 

15 SW-846 Mtd . 8020 

5 

5 

5 

5 

5 

5 

Note : Results are reported on a dry weight basis . 

Gasoline Range Organics {Volatile Fraction} 
Gasoline Range Organics ND rng/kg 10 Wisconsin GRO 

Note: Results are reported on a dry weight basis . 

ND = Non Detectable 

a Division of 

CT&E · Environmental 

Serv ices Inc. 

Date/ Analyst 

05/02/1995 GC P 

04/25/1995 PL 

04/26/ 1995 RJW 

04/26/1995 RJW 

04/26/1995 RJW 

04/26/1995 RJW 

04/26/ 1995 RJW 

04/26/1995 RJW 

04/2611995 RJW 

04/28/1995 OY 

Reported: 05/0411995 
Revised : 0612711995 

Ce nifkation Numbers : NJ 1/62002 , Wl/19999591 80; Lab IDs : MII/MJO?M , WI #0564 
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I 

I 

I 

I 
I 

I 

QUALITY CONTROL DATA PACKAGE 

ANA TECH Laboratories a div. of CT&E Services 

Date Reported: 05/04/95 

Project Number: 52199 

Dames & Moore - 07724-012 

PVOC analysis by method 8260 - GC/MS 

Sample# Date Analyzed Instrument Batch 

8527 04/27/95 H27APR95 

8528 04/26/95 H26APR95 

8529 04/26/95 H26APR95 

8530 04/26/95 H26APR95 

8531 04/26/95 H26APR95 

GRO analysis by method WIS. GRO 

Sample# Date Analyzed Instrument Batch 

8527 04/28/95 K28APR95A 

8528 04/28/95 K28APR95A 

8529 04/28/95 K28APR95A 

8530 04/28/95 K28APR95A 

8531 04/28/95 K28APR95A 



I 

I 

I 
I 
I 

I 

I 

ANA TECH Laboratories a div. of CT & E Envrionmental Services 

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 /8240 

Instrument: 

Spiked sample ID: 

HP 5972 GC/MS - H 

52228-8687 

SPIKE SAMPLE 

ADDED CONCENTRATION 

Compound (ug/L) (ug/L) 

1 , 1-Dichloroethene 20 0 

Benzene 20 0 

Trichloroethane 20 0 

Toluene 20 1 

Chlorobenzene 20 0 

SPIKE MSD 

ADDED CONCENTRATION 

Compound (ug/L) (ug/L) 

1 , 1-Dichloroethene 20 16 

Benzene 20 18 

Trichloroethane 20 17 

Toluene 20 19 

Chlorobenzene 20 18 

Analyst: 

Date Analyzed: 

Date Reported: 

Spike lot No.: 

Instrument Batch: 

MS MS QC 

CONCENTRATION % LIMITS 

(ug/L) REC # REC. 

16 80% D-234 

17 85% 37-151 

17 85% 71-157 

18 85% 47-150 

17 85% 37-160 

MSD 

% % QC LIMITS 

REC # RPD # RPD 

80% 0% 22 
90% 6% 24 

85% 0% 21 

90% 6% 21 

90% 6% 21 

R. Wilson 

04/26/95 

05/04/95 

NA 

H26APR95 

H27APR95 

REC. 

D-234 

37-151 

71-157 

47-150. 

37-160 

QC limits taken from method. 

# Values outside of QC limits 

Comments: 

This MS/MSD was used for batches on 5/26/95 and 5/27/95. 

4/1/95 3A 
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I 
I 
I 

I 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE METHOD BLANK AND CONTINUING CALIBRATION CHECK 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 /8240 

Instrument: HP 5972 GC/MS - H 

Matrix: Water 

Spike level: 50 ug/L 

METH 

BLANK 

Compound (ug/L) AvgARF 

Dichlorodifluoromethane <1 0.411 

Chloromethane <1 0.592 

Vinyl chloride <1 0.518 

Bromomethane <1 0.138 

Chloroethane <1 0.112 

Trichlorofluoromethane <1 0.841 

1,1-Dichloroethene <1 0.462 

Methylene chloride <1 0.501 

t-1,2-Dichloroethene <1 0.461 

MTBE <1 0.980 

1 ,1-Dichloroethane <1 0.763 

2,2-Dichloropropane <1 0.669 

c-1,2-Dichloroethene <1 0.507 

Bromochloromethane <1 0.233 

Chloroform <1 0.879 

1,1,1-Trichloroethane <1 0.774 

2-Chloroethylvinylehter <1 0.326 

Carbon tetrachloride <1 0.491 

1,1-Dichloropropene <1 0.532 

Benzene <1 1.262 

1,2-Dichloroethane <1 0.442 

Trichloroethene <1 0.418 

1,2-Dichloropropane <1 0.359 

Dibromomethane <1 0.295 

Bromodichloromethane <1 0.544 

c-1,3-Dichloropropene <1 0.559 

Toluene <1 0.846 

t-1,3-Dichloropropene <1 0.514 

1,1,2-Trichloroethane <1 0.305 

1,2-Dibromomethane <1 0.407 

Tetrachloroethene <1 0.475 

1,3-Dichloropropane <1 0.627 

4/1/95 

Analyst: 

Date Analyzed: 

Date Reported: 

Spike lot No.: 

Instrument Batch: 

Page 1 of 2 

CCAAF %D 

0.380 7.5% 

0.693 -17.1% 

0.594 -14.7% 

0.315 -128.3% 

0.245 -118.8% 

1.037 -23.3% 

0.352 23.8% 

0.390 22.2% 

0.374 18.9% 

0.813 17.0% 

0.670 12.2% 

0.568 15.1% 

0.460 9.3% 

0.208 10.7% 

o.n6 11.7% 

0.647 16.4% 

0.315 3.4% 

0.405 17.5% 

0.466 12.4% 

1.148 9.0% 

0.361 18.3% 

0.360 13.9% 

0.315 12.3% 

0.260 11.9% 

0.463 14.9% 

0.489 12.5% 

0.827 2.2% 

0.447 13.0% 

0.275 9.8% 

0.366 10.1% 

0.434 8.6% 

0.587 6.4% 

4A 

MIN 

RAF 

0.3 

0.3 

A. Wilson 

04/26/95 

05/04/95 

NA 

H26APR95 

MAX 

%D 

25 

25 

25 

25 

25 

25 

25 



ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE METHOD BLANK AND CONTINUING CALIBRATION CHECK 

I 
Lab Name: CT & E, Ludingtion Analyst: R. Wilson 
Method: SW-846 Mth. 8060 /8240 Date Analyzed: 04/26/95 
Instrument: HP 5972 GC/MS • H Date Reported: 05/04/95 
Matrix: Water Spike lot No.: NA 
Spike level: 50 ug/L Instrument Batch: H26APR95 

Page 2 of 2 

MIN MAX 
Compound AvgRRF CCARF %D RRF %D 
Dibromochloromethane <1 0.444 0.369 16.9% 
Chiaro benzene <1 1.045 0.942 9.9% 0.3 
1,1,1,2-Tetrachloroethane <1 0.391 0.332 15.1% 0.3 

I Ethyl benzene <1 1.826 1.700 6.9% 25 
p&m-Xylene <2' 0.703 0.693 1.4% 
a-Xylene <1 0.703 0.691 1.7% 

Styrene <1 1.231 1.230 0.1% 
Bromoform <1 0.370 0.316 14.6% 0.25 
lsopropylbenzene <1 2.390 2.040 14.6% 
Bromo benzene <1 0.734 0.620 15.5% 

1, 1,2,2-Tetrachloroethane <1 0.758 0.644 15.0% 
1,2,3-Trichloropropane <1 0.670 0.550 17.9% 
n-Propylbenzene <1 3.287 2.917 11.3% 
2-Chlorotoluene <1 2.001 1.709 14.6% 

4-Chlorotoluene <1 2.439 2.314 5.1% 

1,3,5-Trimethylbenzene <1 2.115 1.986 6.1% 

tert-Butylbenzene <1 2.332 2.170 6.9% 

1,2,4-Trimethylbenzene <1 1.983 1.766 10.9% 

sec-Butyl benzene <1 2.997 2.697 10.0% 

1,3-Dichlorobenzene <1 1.294 1.147 11.4% 

4-lsopropyltoluene <1 2.330 2.166 7.0% 
1 ,4-Dichlorobenzene <1 1.414 1.281 9.4% 

1,2-Dichlorobenzene <1 1.299 1.217 6.3% 

n-Butylbenzene <1 2.339 2.493 -6.6% 

1,2-Dibromo~-chloropropane <1 0.135 0.106 21.5% 

1 ,2,4-Trichlorobenzene <1 0.541 0.535 1.1% 

Hexachlorobutadiene <1 0.530 0.467 11.9% 

Naphthalene <1 0.741 0.750 -1.2% 

1,2,3-Trichlorobenzene <1 0.443 0.447 -0.9% 

Dibromofluoromethane 0.636 0.614 3.5% 

Toluene-dB 1.208 1.288 -6.6% 

4-Bromofluorobenzene 0.683 0.703 -2.9% 

Comments: 

4/1/95 4A 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION· BROMOFLUOROBENZENE (BFB) 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 I 8240 

Instrument HP 5972 GC/MS • H 

m/e ION ABUNDANCE CRITERIA 

50 15.0-40.0% of mass 95 

75 30.Q-60.0% of mass 95 

95 Base peak, 100% relative abundance 

96 5.0-9.0% of mass 95 

173 Less than 2.0% of mass 174 

174 Greater than 50.0% of mass 95 

175 S.Q-9.0% of mass 174 

Analyst 

Date Analyzed: 

Date Reported: 

Instrument Batch: 

Rob Wilson 

04/26/95 

05/04/95 

H26APR95 

%RELATIVE 

ABUNDANCE 

20.8 

46.4 

100 

7 

0 

80.2 

7 

176 Greater than 95.0%, but less than 101.0% of mass 174 97.5 

1n 5.Q-9.0% of mass 176 6.4 

4/1/95 SA 
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ANA TECH laboratories a div. of CT & E Envrionmental Services 

VOLATILE METHOD BLANK AND CONTINUING CALIBRATION CHECK 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 I 8240 

Instrument: HP 5972 GC/MS • H 
Matrix: Water 

Spike level: 50 ug/l 

METH 

BLANK 

Compound (ug/l) AvgRRF 

Dichlorodifluoromethane <1 0.566 

Chloromethane <1 0.732 

Vinyl chloride <1 0.640 

Bromomethane <1 0.087 

Chloroethane <1 0.140 

Trichlorofluoromethane <1 0.946 

1 ,1-Dichloroethene <1 0.392 

Methylene chloride <1 0.456 

t-1,2-Dichloroethene <1 0.414 

MTBE <1 0.782 

1 ,1-Dichloroethane <1 0.763 

2,2-Dichloropropane <1 0.669 

c-1,2-Dichloroethene <1 0.507 

Bromochloromethane <1 0.233 

Chloroform <1 0.879 

1 • 1 ,1· Trichloroethane <1 0.774 

2-Chloroethylvinylehter <1 0.326 

Carbon tetrachloride <1 0.491 

1,1-Dichloropropene <1 0.532 

Benzene <1 1.262 

1,2-Dichloroethane <1 0.442 

Trichloroethene <1 0.418 

1,2-Dichloropropane <1 0.359 

Dibromomethane <1 0.295 

Bromodichloromethane <1 0.544 

c-1,3-Dichloropropene <1 0.559 

Toluene <1 0.846 

t-1,3-Dichloropropene <1 0.514 

1,1 ,2-Trichloroethane <1 0.305 

1,2-Dibromomethane <1 0.407 
Tetrachloroethene <1 0.475 

1 ,3-Dichloropropane <1 0.627 

4/1/95 

Analyst: 

Date Analyzed: 

Date Reported: 

Spike lot No.: 

Instrument Batch: 

Page 1 of 2 

CCRRF %D 

0.615 -8.7% 

0.676 7.7% 

0.580 9.4% 

0.203 -133.3% 

0.206 -47.1% 

0.945 0.1% 

0.371 5.4% 

0.423 7.2% 

0.405 2.2% 
0.914 -16.9% 

0.754 1.2% 

0.660 1.3% 

0.483 4.7% 

0.222 4.7% 

0.845 3.9% 

0.744 3.9% 
0.165 49.4% 

0.493 -0.4% 

0.534 -0.4% 

1.249 1.0% 

0.421 4.8% 

0.411 1.7% 

0.354 1.4% 

0.287 2.7% 

0.536 1.5% 

0.561 -0.4% 

0.828 2.1% 

0.504 1.9% 

0.289 5.2% 

0.390 4.2% 

0.489 -2.9% 

0.632 -0.8% 

4A 

MIN 

RRF 

0.3 

0.3 

A. Wilson 

04/27/95 

05/04/95 
NA 

H27APR95 

MAX 

%D 

25 

25 

25 

25 

25 

25 

25 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE METHOD BLANK AND CONTINUING CALIBRATION CHECK 

lab Name: CT & E, ludingtion 

Method: SW-846 Mth. 8060 /8240 
Instrument: HP 5972 GC/MS - H 

Matrix: Water 

Spike level: 50 ug/l 

Compound AvgRRF 

Dibromochloromethane <1 0.444 

Chlorobenzene <1 1.045 

1,1, 1 ,2-Tetrachloroethane <1 0.391 

Ethyl benzene <1 1.826 

p&m-Xylene <2 0.703 

o-Xylene <1 0.703 

Styrene <1 1.231 

Bromoform <1 0.370 

lsopropylbenzene <1 2.390 

Bromo benzene <1 0.734 

1,1 ,2,2-Tetrachloroethane <1 0.758 

1 ,2,3-Trichloropropane <1 0.670 

n-Propylbenzene <1 3.287 

2-Chlorotoluene <1 2.001 

4-Chlorotoluene <1 2.439 

1 ,3,5-Trimethylbenzene <1 2.115 

tert-Butylbenzene <1 2.332 

1 ,2,4-Trimethylbenzene <1 1.983 

sec-Butyl benzene <1 2.997 

1 ,3-Dichlorobenzene <1 1.294 

4-lsopropyltoluene <1 2.330 

1 A-Dichlorobenzene <1 1.414 

1 ,2-Dichlorobenzene <1 1.299 

n-Butylbenzene <1 2.339 

1 .2-Dibromo-3-chloropropane <1 0.135 

1 ,2,4-Trichlorobenzene <1 0.541 

Hexachlorobutadiene <1 0.530 

Naphthalene <1 0.741 

1 ,2,3-Trichlorobenzene <1 0.443 

Dibromofluoromethane 0.636 

Toluene-dB 1.208 

4-Bromofluorobenzene 0.683 

Comments: 

4/1/95 

Analyst: 

Date Analyzed: 
Date Reported: 

Spike lot No.: 

Instrument Batch: 

Page 2 of 2 

CCRRF %D 

0.436 1.8% 
1.036 0.9% 

0.387 1.0% 
1.859 -1.8% 

0.743 -5.7% 
0.728 -3.6% 

1.296 -5.3% 
0.358 3.2% 

2.3n 0.5% 

0.705 4.0% 

0.709 6.5% 

0.621 7.3% 

3.290 -0.1% 

1.965 1.8% 

2.587 -6.1 o/o 
2.242 -6.0% 

2.437 -4.5% 

2.019 -1.8% 

3.040 -1.4% 

1.282 0.9% 

2.433 -4.4% 

1.419 -0.4% 

1.349 -3.8% 

2.732 -16.8% 

0.127 5.9% 

0.658 -21.6% 

0.568 -7.2% 

0.913 -23.2% 

0.546 -23.3% 

0.600 5.7% 

1.209 -0.1% 

0.702 -2.8% 

4A 

MIN 

RRF 

0.3 

0.3 

0.25 

R. Wilson 

04/27/95 
05/04/95 

NA 
H27APR95 

MAX 
%D 

25 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION- BROMOFLUOROBENZENE (BFB) 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 /8240 

Instrument: HP 5972 GC/MS - H 

m/e ION ABUNDANCE CRITERIA 

50 15.0-40.0% of mass 95 

75 30.0-60.0% of mass 95 

95 Base peak, 1 00% relative abundance 

96 5.0-9.0% of mass 95 

173 Less than 2.0% of mass 174 

174 Greater than 50.0% of mass 95 

175 5.0-9.0% of mass 174 

Analyst: 

Date Analyzed: 

Date Reported: 

Instrument Batch: 

Rob Wilson 

04/27/95 

05/04/95 
H27APR95 

%RELATIVE 

ABUNDANCE 

20.1 

46 
100 
6.9 

0 
75.2 

7 

176 Greater than 95.0%, but less than 101.0% of mass 174 97.6 

1n 5.0-9.0% of mass 176 6.5 

4/1/95 SA 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8020 I WIS. GAO 

lnst.: Varian 3400- K 

Spiked sample ID: 52198-8519 

Compound 

MTBE 

Benzene 

Toluene 

Ethylbero:ene 

p&m-Xylene 

a-Xylene 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

GAO* 

Compound 

MTBE 

Benzene 

Toluene 

Ethyl benzene 

p&m-Xylene 

a-Xylene 

1 ;2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

GAO* 

# Values outside of QC limits 

• GAO units are in mg/L 

Comments: 

4/1/95 

SPIKE SAMPLE 

ADDED CONCENTRATION 

(ug/L) (ug/L) 

20 0 

20 0 

20 0 

20 0 

40 0 

20 0 

20 0 

20 0 

0.2 0 

SPIKE MSD 

ADDED CONCENTRATION 

(ug/L) (ug/L) 

20 20.9 

20 22.3 

20 22.6 

20 23.8 

40 48.3 

20 23.8 

20 22.9 

20 22.6 

0.2 0.19 

Analyst: 

Date Analyzed: 

Date Reported: 

QC Check lot No.: 

Instrument Batch: 

MS MS 

CONCENTRATION % 

(ug/L) REC 

21.2 106% 

22.3 111% 

22.8 114% 

23.2 116% 

49.4 124% 

24.2 121% 

23.6 118% 

23.2 116% 

0.20 99% 

MSD 

% % 

AEC # APD 

104% 2% 

112% 0% 

113% 1% 

119% 3% 

121% 2% 

119% 2% 

114% 3% 

113% 3% 

97% 2% 

Orner Young 

04/28/95 

05/04/95 
V1,124,6 

K28ARP95A 

QC 

LIMITS 

REC. 

49-130 

39-150 

46-148 

32-160 

68-134 

63-130 

42-144 

42-145 

80-120 

QC LIMITS 

RPD 

22 

21 

23 

21 

17 

22 

24 

22 

20 

AEC. 

49-130 

39-150 

46-148 

32-160 

68-134 

63-130 

42-144 

42-145 

80-120 

QC limits taken from control chart data- Oct 94 -Jan 95. 

GRO QC limits taken from method. 

3H 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

METHOD BLANK AND CALIBRATION CHECK 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8020 I WIS. GAO 

lnst.: Varian 3400 - K 

METH. QCCHECK 

BLANK CONC. 

COMPOUND (ug/L) (ug/L) 

MTBE <1 20 

Benzene <1 20 

Toluene <1 20 

Ethyl benzene <1 20 

p&m-Xylene <2 40 

a-Xylene <1 20 

1 ,2,4-Trimethylbenzene <1 20 

1 ,3,5-Trimethylbenzene <1 20 

GAO* <.1 0.2 

TFT (surr.) 98% 100% 

BFB (surr.) 99% 100% 

Analyst 

· Date Analyzed: 

Date Reported: 

QC Check lot No.: 

Instrument Batch: 

QC CHECK 1 QC CHECK2 QC CHECK3 

CONC. CONC. CONC. 

(ug/L) (ug/L) (ug/L) 
20.2 20.2 20.5 

19.5 19.8 19.6 

20.3 20.2 20.2 

21.0 21.5 21.8 

43.2 42.9 43.6 

22.2 21.6 21.7 

22.0 21.5 22.2 

22.0 20.7 21.3 
0.18 0.18 0.18 

111% 105% 98% 

105% 101% 95% 

OmerYoung 

04/28/95 

05/04/95 
v1,124,6 

K28APR95A 

QC RANGE 

(ug/L) 

17.Q-23.0 

15.4-24.6 

15.5-24.5 

16.1-23.9 

34.Q-46.0 

17.0-23.0 

17.Q-23.0 

17.Q-23.0 

0.16-0.24 

60%-140% 

61%-136% 

QC Range taken from method, 17·23 ug/L used for compounds not in method. 

NA • Not analyzed. 

• • GAO units are mg/L 

Comments: 

4/1/95 4F 
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)jAMEs' & VMOORE ( ) Tumarou~ttflme P. :. 

13255 West Bluemound Road, Suite 202 
Brookfield, Wisconsin 53005 

(414) 782-7281 FAX: (414) ~ 

Chain of Custody Seal #:.__ ___ # ___ _ 0 Rush (preapproved by Lab) 

~ Normal 

PROJECT NAME:. ______ 'l_'d_;1_-_f1_~_gcr __ ·•~'i'~.~~~e.:e.f.f11-te.:: ........ ············· 
,.~··M-~.:~t~~-i~&.-~"f • ........... ·· .. . 

PROJECT #: Q 7 7;2 Y... Q/2 ... 
··.C::I'!.Jl1~JI~:I"!.illlfl(~'!:!r~ .. :. . ··: :P 

Stmd Rosul/s To: (""\ 
PROJECT MANAGER:J;{£ ~ Q..~4bL----
BILL TO: {J.;.~ 

.:..-::._.:.:·:·:·::-::·:·:-:-:-:-:-:-:-:-:->.-:-:::. ·::.:._:_.:-:-:-:-::.:-:-:.:-:-::-:-:-:-:-::· 

. G~>!!JIJI!!n 1!! ~•· : :,.....··:·•·•·_....-.....--'-----."'---" ·.:·:·:::. ··,: ... :·.· . ... 

iAB. VS.E•:> DATE SAMPLE 

••:ONLY:.••••• TIME CONTAINERS 

CHAIN OF CUSTODY RECORD 

;;3JI~TVRf) 

No. SAMPLE ID 

'7 .4&7r: - :J 7 _/~ - l/ ,. 
I JJ.r- TC -d-J/2- tf 

I A_c 7r.- :l1' /7- tf 

COMMENTS 

SAMPLE 
TYPE 

J 

_'j 
~ 
ANALYSIS REQUESTED I REMARKS/PRESERVATIVES 

~ _,u..,/)p 

........-
><"'"' AA-/JH '\-: 

~ 

.::><- 1J4.,a// , 
X 

>< •Ju,/2/1 
::>< 

x- .hOI/ 
X' 

RECEIVED BY: fSIGNATVRfJ REUNQUISHED BY: fSIGNATVRfJ DATE[TIME RECEIVED BY: {SIGNATVRfJ 

I 
RECEIYED BY: {SIGNATURE) 

. ~-· . 

.. . 
I ~~~~p· 
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TABLE 1 

RESULTS OF THE BTEX ANALYSIS PERFORMED AT ANSUL FIRE PROTECTION 
MARINETTE, WI 

BORING 

1 
2 
3 
4 
4 
5 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

B- BENZENE 
T- TOLUENE 

SAMPLE 
ID 

GW 
GW 
GW 
GW 

2 (SOIL) 
GW 

2(SOIL) 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 

B 
(PPB) 

4 
118 
132 
23 
175 
26 
233 
2513 
21027 
1480 
9760 

20108 
127210 

21 
14548 
35082 

44 
8 

472578 
10138 

6 
374 
24 
5 
8 

EB - ETHYLBENZENE 
MPX- META, PARAXYLENE 
OX - ORTHOXYLENE 

T EB MPX 
(PPB) (PPB) (PPB) 

11 ND ND 
90 18 53 
28 81 135 
118 6 22 
138 135 439 
9 6 15 

152 173 537 
3658 2370 3717 
16037 2781 8216 
4270 1093 3344 
9358 738 3144 
4153 4797 10916 
89933 19046 81849 

15 6 18 
20475 7045 22982 
16810 4375 2572 

15 7 14 
16 10 3 

164373 27647 75277 
2866 648 2153 

5 3 11 
498 89 102 
7 11 6 
3 ND ND 
9 ND 22 

GW- GROUNWATER SAMPLE 
ND- NOT DETECTED 

ox 
(PPB) 

15 
14 
139 
15 
164 
7 

251 
2607 
5199 
1562 
1238 
5418 
31928 

15 
9061 
1977 

7 
4 

3813 
799 
4 
64 
5 

ND 
11 
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Services Inc . 
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1200 Conrad Ind . Dr. Ludington , Ml49431 6 16-843-1877 
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04/18/1995 14:35 

1200 Ccnracl lnclv s trio/ Dri.u 
ludington, Michigan AP431 
616·843·1877 
FAX: 616·845·99.42 

Page 1 of9 

15168459942 A."lATECH LAB 

ANAT!SCM 
I • '• 

Laborator 

Dam::s & Moore 
e s 

PAGE 02 

o Division of 

CT&E Environmental 

Services Inc. 

COLLECTED: 03/30/1995 : Project: Dames & Moo~- #07724-009 
RECEIVED: 04/0311995 10:58 Sampled By: 

TOTAL METALS ANALYSIS 
Lead (GFAA) 1.4 mgll:g 0.1 SW-«<S Mt4. 7421 0411211995 GCP 

Now: Rerulu are reported oa a dl')' wCiJht bui,. 

PHYSICAL PROPERTY ANALYSIS 
% Solids 86.3 " 0.1 Standard Mtd. 2.5400 0~/0.1/199!5 PL 

VOLATfLE AROMATIC HYDRO. 
Xylenes (Total) ND uglk8' IS SW-846 Mtd. 8010 04/10/1995 RJW 

1,3,5·trimethylbenzene ND lli/ki s 04/10/199:! RlW 

Methyl Tertiary Butyl Ether NO ug!q 5 04/10/199~ RJW 

Benzene Nn uglq s 0411011995 IUW 
Toluene 1'<1) ug/kg s 0411011995. RJW 
Ethyl benzene ND ugfkg 5 Oo4/J0/199S IUW 

1.2.4·trimethylbenzene 1-.'D ugfkJ 5 0411011995 RJW 
Note: R.esulU are repotte4 on a dry wrigh[ basis. 

Gasoline Range Organics !Volatile Fraction2 
Ga.9o!ine Range Organics ND llls/q 10 Wbeonsin GF.O Oo4/071lm LS 

No~: Resultt •re ~j)Q~ 0111 dry weight basi~. 

NO • Non Detectable 

Project Manager 

~~WQQ. Reported: 0411811995 



04 / 18/ 1995 14:3b 15158459942 A"1ATi::C>1 LAB 

1200 Conrad lnd v,triol Drive 
l udi ngton, Michigan 49431 
6/6·84J·I877 
FAX: c 16·845·99..12 

1\N·/\ .. II:Cu 
1\ /"\-- •• 

Page 2 of 9 

La bora tor 
Dlmes &. Moore 

COLLECTED: 03/30/1995 : Project: Dames & Moore- #07724-009 
RECEIVED : 04/03/1995 10:58 Saropled By: 

TOTAL METALS ANALYSIS 
Lead (GFAA) 2.5 mg/ki 0.1 SW-846 Mtd. 7421 

Note: P.:sults arc reporud on a ~ry weight baais. 

PHYSICAL PROPERTY ANALYSIS 
%Solids 92 . 8 10 0.1 Scandard Mt.d . 2540G 

VOLATILE AROMATIC HYDRO. 
~ Xylenes (Total) 75,000 ug/kg 300 SW-846 Mtd. 3020 

1 ,3,5-trimethylbenzene 53,300 ug/kg 100 

Methyl Tertiary Butyl Ether ND uatka 100 

Benzene 600 ustks 100 
_ Toluene loOO UIJ/kg 100 

Ethylbenzene 2200 ustlca 100 

1 ,2.4-trimethylbenzene 32,800 ua/lcg 100 

Noce: Recul!s ar~ «porud on a dry weight basis. 

Gasoline Range Organics ~Volat i le Fraction~ 

Ga.'loline Range Organics 4200 1118/kg 1000 W~onslnGRO 

PAGE 03 

o - Divi$iOn of 

CT&E Environmental 

Services Inc. 

04112/1995 GCP 

04104! 1995 PL 

04/ 10/19?5 JA 

04/10/1995 JA 

04/1011995 JA. 

0411011995 JA 
04/LOII995 JA 

04/10/1995 JA 

0-4110/1995 JA 

04110/199S LS 
N01e: Re1ults ~re reported on 1 dry weig ht ~sis. 

liD a Non Detectable 

Project Manager 

~, ~ae ~ISSelJ Rt!/)Of/(i/ : ()41 f 81/995 



04 / 18/1995 14:36 

1 2 0~ Co r. rad lnduJir tcl Drive 
Ludington , Michisan 49431 
616·843·1877 
FA X: 616·845 · 9942 

Page 3 of 9 

Lohorator 

Dame3 & Moore 

e s 

COLLECTED: 03/31/1995 : Project: Darnel & Moore· #07724.009 
RECEIVED: 04/03/1995 10:58 Sampled By: 

TOTAL METALS ANALYSIS 
Lead (GFAA) 2.8 Ill$~ 0.1 SW-846 Mu!. 742 1 

Note : Result.! are reported oo a dry wei~ht bas is 

PHYSICAL PROPERTY ANALYSIS 
%Solids 93.6 % 0.1 Sl.\n~ard M:d. 2540G 

VOLATILE AROMATIC HYDRO. 

Xylenes (Total ) NP \:g.' kg 15 SW-846 Mtd . 8020 
1, 3 ,5-trimc:thy lbenzene NP ug/kg 5 

Methyl Tertiary Butyl Ether ND uslkg s 
Benzene ND ugflcg 5 

Toluene ND ug/kg 

E1hylbenzene ND uglkg 5 

1,2,4-trimethylbenzene 1-.'D ug/!.:g s 
Noc: ; Reaults ue rcp<~ned on a dry weight basis. 

Gasoline Range Organics ~ Volatile Fraction) 
Gasoline Range Org:mic~ NP r.li/kg 10 WllcoJU io GRO 

~ote: RcS\1 1~ arc rc;po~d 011 ~dry weigh! buis . 

ND ~ Non Detectable 

Project Manager 

PAG:C 04 

a D i vision of 

CT&E EnvironmQnl ol 

Services I nc . 

0411211995 GC? 

04104/1 995 ?L 

04110/1995 RlW 
04110/1995 RJW 

04/10/1995 IUW 

04/ltlMSJS RJW 
04/ 10/1995 RJW 

04/10/1995 RJW 
04/10/1995 RJW 

04/10/1995 LS 

~t;-~i!Q ar :"Biss~ , Reporred : 04/1811995 

Ccrtitk • c,on I'Oumt.cr.< . N l NC.2002, \V I .4'~~99 S ~ l~O ; L•b ID,;: Mt #M!Oi8. WI !05u4 
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04/18/1995 14:35 1616845'3942 ANATECH LAB 

1200 Co!'lrod lndcnlria! DriYt 
Ludirgton, Michigan ~9.431 
616·843·1877 
FAX: 616·845·9942 

1\ N A:'PJ:=..,.U 
/Y rl--"··· 

Page 4 of 9 

l a b o r a t o r 

Dames &. Moore 
e s 

COLLECTED: 0313l/l995 : Project: Dames & Moore- #07'724-009 
RECEIVED: 04/03/1995 10;58 Sampled By: 

Gasoline Range Organics (Volatile Fraction) 
Gasoline Range Organics NO 10 WIScollJin ORO 

No~: 'Results are reponed on a dry weigllt basir. 

liD • Non Detectable 

PAGE 05 

a Division oF 

CT&E Environmental 

Services Inc. 

0410711995 LS 

Reported: 0411811995 

Ccniftcllion Nurnb<r$ ; NJ #6Z002, WI K9999591ts0 ; Lab IDs : Ml IMJ078, WI 1'05(,4 
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04/18/1995 14:36 

1200 Conrad /nc!ustrial Drive 
Ludinr;t~r., Michigan 49431 
616·843·1877 
FAX: 616·845·9942 

Page 5 of 9 

16168459'342 A'1ATECH LAB 

AN 1\ -.~~:cu 
r\ /\-·- •• 

Lab orator 

Dames & Moore 

e s 

PAG::: El6 

a Division of 

CT&E Environmental 

Services Inc. 

;~~.~~r~~b.i~~1{~.~r-w~t~~~~{J:~:l\l;r~~:~:·~~¥~~t.{;~;!:1:~l,~{~~~~t~~~~r:l;rlW~~1f®~ii~i~J~l~:~!~~~~~~-~;1~]~~~~~~;~·~~~~1~~~,1:~irf~~~,~~:~i:~:~:~w~ 
COLLECTED: 03/24/1995 : Project: Dames&. Moore • #07714.009 
RECEIVED: 04/03/1995 IO:SB Sampled By: Lab prepped 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) ND ug/L 3 SW-846 Mid. 8020 04/12/IS9S 1A 

1 ,3,S·trlmethylbenune NO u~/L I 04/1211995 JA 

Methyl Tertiary Butyl Ether ND ug/L 04/12/1995 J.4. 

Benzene ND ug/L 041121199S JA 

Toluene NO IIJIL 0411211995 JA 

EthylbenU!nc NO ug/L 0411211995 JA 

1.2,4·trimethylbeOU!ne NO UJ/L 04/1:2/199S JA 

ND ~ Non Detectable 

Project Manager 

~: (~~~ ~- 'tiisse' · Reported: O.f/1811995 

Ccniric31iClll Numluu: NJ .t62002, WI #\19\1?591~0; ub IDa: Ml N~II07H, WIIOSG4 
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04/18/19'35 14:35 

1200 Conrad lnd,Jitriol Drivt 
Ludinglon, Michigan 49431 
616·843·1877 
FAX: 616·845·99.42 

15158459942 A:--IAECY L.AB 

Laborator e 

1200 Conrad Ind. Dr. Ludington, MI 49431 616-843-1877 

PAGE 01 

o Division of 

cr&E Environmental 

Services Inc. 



84 / 18/ 1935 14:36 

) 20~ Cor. rod lnduJir ia/ Dr ive 
Lvd in g•on, Michig an 4 9431 
616 ·843·1871 
FAX: 616 ·845 · 99 .42 

Page 6 of 9 

1 S 1 S845'3'34 2 A~C.TEC:-i L<48 

1\N/\,.J:CU 
11 /\ ·-- •• 

Laborator 

Dame~ & Moore 

e s 

a D i v i s i on of 

CT&E En v ironmer: to / 

Services Inc . 

COLLECTED : 03/3 1/1995 : Project; Dames & Moore· #07724·009 
RECEIVED: 04/03/1995 10:58 Sampled By: 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) 35,000 ug!L f{\() SW·846 Mtd . 8020 04n2/ 199!i JA 

1,3 ,S·trimethylbenzene 19,000 ug/1.. 200 04.' 121 1 99~ JA 

Methyl Tertiary Butyl Ether 1900 ug/1. 200 04.' 121199S JA 

Benu.ne 4500 ug/L 200 04112/1 99j }..0, 

Toluene 2e , ooo ug/L 200 04/ 12H99S JA 
Ethylbenzene 2800 us/L 200 04/ 12 / 199~ lA 

1, 2 ,4-trimethylbenzene 5400 Us'L 200 04 /121199.5 )A 

NO = Non Detectabl e 

Project Manager 

Mari . /sse ~~Bl,!} ~:~a~ 
Reported : 0411 811995 

(' cnitic :u ion f" umh-:r; : 



I 

I 

04/18/1995 14:35 1515845'3'342 A'IATECH LAB 

1200 Conrocl /nrJ~.~strio/ D.rive 
Lvdington, Michigan 49431 
616·843·1877 
FAX: 616·845·9942 

1\N:/\ .. mcu. 
rl /\-;,... •• 

Page 7 of 9 

Lab orator 

Dames & Moore 

e $ 

COLLECTED; 03/31/1995 : Project: Dames & Moore- #07724-009 
RECElVED: 04/03/1995 10:58 Sampled By: 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) ND ugiL 3 SW·846 Mid. 8020 

1,3,5-trimethylbenzene ND us:IL 
Methyl Teniary Butyl Ether ND UiiL 
Benztne ND ugiL 

Toluene NO u~IL 

Ethyl benzene ND ugiL 

1,2,4-trimethylbenzene NO u~/L 

Analyzed by OCJMS. 

NO • Non Detectable 

Project Manager 

PAGE 08 

a Division of 

CT&E Environmenlol 

Servicej Inc. 

04!1211995 JA 

04/12/1995 JA 

0411211995 JA 
04112/1995 JA 
04/12/1995 11\ 

04/12/1995 JA 

04/12/1995 JA 

~~~~,$oQQ ar~~s.rer Reported: 04!18/J995 

C:crtifbtio~ Numbw : NJ #62002, WI #9999~91&0: L•b ID~: ~.!l #!Vfl0711, WI !0.564 
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I 

04/18/1935 14:36 

J 200 Con rad Indus trial Dr ive 
Ludington, Michi gan 4 9J 3 J 

616·843·1877 
FA X: 6 16-845 -9942 

P<~ge 8 of 9 

15158459942 A>lA T~Crl LAB 

· 1\N/\ .. ccu 
1\ /\-- •• 

Laboraror tts 

Daines & Moore 

PAGE B'3 

a Divis io n of 

CT&E Environ m en tal 

Servi c e s Inc . 

COLLECTED: 03/31/1995 : Project: Dames & Moore - #07724-009 
RECEIVED : 04 /03/1995 10:58 Sernpled By: 

VOLATILE AROMATIC HYDRO . 
Xylenes (Total) "1'-.'D ug/L 3 SW-846 Mtd . SOl O 

1 ,3,5-lrimethylbenzene ND Ug/L 

Methyl Tertiary Butyl Ether ND ug/L 

Benzene ND U&IL 

Toluene ND uciL 

Ethyl benzene ND ug/L 

I ,2 ,4-trimethyl~nzene ND lli/L 

Analyud by GC!MS. 

NO ~ Non Decectable 

Project Manager 

04! 12/1 995 JA 

0411:211995 JA 

04/1211 ~95 JA 

04/12/1995 JA 

04/ 12/ 1995 JA 

04 / 12/ 1995 JA 

04112/1~5 JA 

Reporttd · 04/1811995 



I 

I 

I 

I 

I. 

0 4 / 18/ 19'35 14:36 16168459'342 ANATECH LAB 

1200 Cor.rod lndvstriol Drive 
Ludin gton , IA ;ch igan .49.431 
616·843·1877 
FAX: 616·845·9942 

·1\N/\ .. ~cu 
r\ /\-·- •• 

Laborator e.s 

Page 9 of 9 Dames & Moore 

COLLECTED: 03/31/1995 : Project: Dames & Moore- N07724·009 
RECEIVED: 04/03/1995 10:58 Sampled By: 

VOLATILE AROMATIC HYDRO . 
Xylene$ (Total) 490 usiL 3 SW-&46 MtJ. 8020 

1,3 ,5-trimethylbenzene 55 111/L I 
Methyl Tertiary Butyl Ether ND ug/L 

Benzene 27 llgfL 

Toluene 84 ug/L 

Ethylbenzene 11 ug/L 

1 ,2 ,4-trimethylbenz..ene 290 t:g/L 

~ro • Non Detectable 

Project Manager 

PAGE 10 

a Divi5ion of 

CT&E Env i ronmental 

S~rvices fnt: . 

041121199.5 JA 

04 /121199.S lA 

04/ IUI99S JA 

04/ 12/ 1995 JA 

04/IZ/ 199$ JA 
0411211995 1A 

04/1211995 JA 

~.)4~~ MCia G./SSe Reported : 0411811995 

Ccn ir•c •tiv n Numbers : NJ 162002. W! •9'J9\l59!~0; l.at> IDs : Ml1Ml07S. Wl10~b4 
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TABLE 1 

RESULTS OF THE BTEX ANALYSIS PERFORMED AT ANSUL FIRE PROTECTION 
MARINETTE, WI 

BORING SAMPLE 

1 
2 
3 
4 
4 
5 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

B- BENZENE 
T-TOLUENE 

ID 
GW 
GW 
GW 
GW 

2 (SOIL) 
GW 

2(SOIL} 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 

B 
(PPB) 

4 
118 
132 
23 
175 
26 
233 
2513 

21027 
1480 
9760 

20108 
127210 

21 
14548 
35082 

44 
8 

472578 
10138 

6 
374 
24 
5 
8 

EB - ETHYLBENZENE 
MPX- META, PARAXYLENE 
OX- ORTHOXYLENE 

T EB MPX 
(PPB) (PPB) (PPB) 

11 ND ND 
90 18 53 
28 81 135 
118 6 22 
138 135 439 

9 6 15 
152 173 537 

3658 2370 3717 
16037 2781 8216 
4270 1093 3344 
9358 738 3144 
4153 4797 10916 
89933 19046 81849 

15 6 18 
20475 7045 22982 
16810 4375 2572 

15 7 14 
16 10 3 

164373 27647 75277 
2866 648 2153 

5 3 11 
498 89 102 
7 11 6 
3 ND ND 
9 ND 22 

GW- GROUNWATER SAMPLE 
ND - NOT DETECTED 

ox 
(PPB) 

15 
14 
139 
15 

164 
7 

251 
2607 
5199 
1562 
1238 
5418 
31928 

15 
9061 
1977 

7 
4 

3813 
799 
4 

64 
5 

ND 
11 
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1200 Conrad Industrial Drive 
Ludington , Mich igan 49431. 
6 16 -843 -1877 
FAX : 6 16 -845-9942 

1\ N !\ .. ~:cu /\ /l-- .. a Di vision of 

CT&E En vironmental 

Ser v ices Inc. 

Laborator es 

RECEIVED MAY 0 8 199~ 

Lab J.D. : 
Report Date : 
Project: 
Client: 

Attention: 

Analytical Report 

52198 
05/03/1995 
07724-012 
Dames & Moore 

13255 West Bluemound Road 

Brookfield/ WI 53005 

Mr. Jeff Danko 

9 pages includi ng cover sheet 

1200 Conrad Ind . Dr. Ludi ng ton, MI 49431 6 16-843- 1877 
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1200 Conrad In dustrial Drive 
Luding ton, Mich igan 49431 
616 ·843·1877 
FAX. 616·845-9942 

ANA .. .:cu 
1\ 1\-- .. 

Page 1 of 8 

Sample: 
Client Sample: 
COLLECTED: 
RECEIVED: 

52198-8519 
AFTC-1 
04 /20/ 1995 
04 /24 / 1995 10 :24 

Loborotor e s 

Dames & Moore 

Matrix: 
Location: 
Project : 
Sampled By: 

Water 

07724-012 
KK 

Test Description Result Unit 

Reporting 
Detection 

Limit Method 

DISSOLVED METALS ANALYSIS 
Lead (GFAA) 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) 
1 ,3,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethy1benzene 
1 ,2,4-trimethylbenzene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Gasoline Range Organics (Volatile Fraction) 
Gasoline Range Organics ND 

ND = Non Detectable 

Project Manager 

~6utns~f;?~ 

mg/ L 0 .002 SW-846 Mtd . 7421 

ug/ L 3 SW-846 Mtu. 8020 

ug/ L 

ug/ L 

ug/ L 

ug / L 

ug/ L 

ug/L 

mg/ L 0.1 Wisco ns in GRO 

a Division of 

CT&f Environmental 

Services Inc . 

Date/ Analys t 

051021199 5 GC P 

04 /2H / 1 '!'!5 OY 

04/28 / 1995 OY 
ll4/28 / 1995 OY 
04/28/1'.!95 OY 
04/28/l 9'.!5 OY 
04/28/1995 OY 
04/2Hil '1'15 OY 

04/2Hil 995 OY 

Reported : 05 /03 / /995 

(\:nirica tiun Nu111IH . .: rs : NJ /l lo2002, WI /11J'J1N5'J IXO; l.a lo JJ)s: Ml MM I117X. W I #O., IJ -\ 
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1200 Conrad Indu strial Drive 
Ludington , Michiga n 49431 
616·843·1877 
FAX: 616·845 · 9942 

1\N/\ .. ~c ... 
/1 /\-- •• 

L a b 0 r a t 0 r e s 

Page 2 of 8 Dames & Moore 

Sample: 52198-8520 Matrix: Water 
Client Sample : AFTC-2a Location : 
COLLECTED: 04/20/1995 Project : 07724-012 
RECEIVED : 04/24 / 1995 10:24 Sampled By: KK 

Reporting 
Detection 

Test Description Result Uri it Limit Method 

DISSOLVED METALS ANALYSIS 
Lead (GFAA) 0 . 020 mg/L 0.002 SW-846 Mtd . 742 1 

VOLATILE AROMATIC HYDRO . 
Xylencs (Total) 2500 ug/L 300 SW-846 Mtd. 8020 

1,3,5-trimethylbenzene 700 ug/L 100 

Methyl Tertiary Butyl Ether 2600 ug/L 100 

Benzene 9000 ug/L 100 

Toluene ' 9300 ug/L 100 

Ethyl benzene 870 ug /L tOO 
1,2 ,4-trimethylbenzene 200 ug /L 100 

Gaso line Range Organics ~Volatile Fraction) 
Gasoline Range Organics 24 mg/L 10 Wisconsin GRO 

ND = Non Detectable 

Project Manager 

~~ 

a Divis ion of 

CT&E En vironmental 

Ser v ice s Inc_ 

Date/ Analyst 

05 /02 / 1 '!95 GC l' 

04/2R/l 995 OY 
04 /2!l/ 19'J5 OY 
04/28/ 191)5 OY 
04 /28/ 1 '!95 OY 
04/28/ 1995 OY 
04 /lH / 1 '.1')5 OY 

04 /28/ 1995 OY 

04/28 / 1995 OY 

Reported : 05103! JCN5 

Certification Nulllhers : NJ /i(J2002, W1 #'J')'Jl)5'J 1!\0; Lah lOs: M 1 #Ml07H, W I /105 (J-l 
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1200 Conrad Industria l Drive 
Luding ton, Michigan 49431 
616·843·1877 
FAX: 616·845-9942 

1\N/\ .. ~:cu /\ 1\-- .. 
Lab orator e s 

Page 3 of 8 Dames & Moore 

Sample: 
Client Sample : 
COLLECTED: 
RECEIVED: 

Test Description 

52198-8521 
AFTC-2b 
04/20/1995 
04/24 /1995 10:24 

DISSOLVED METALS ANALYSIS 
Lead (GFAA) 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) 
l ,3 ,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
8-:nzene 
Toluene 
Ethyl benzene 
I ,2,4-trimethylbenzene 

Result 

ND 

ND 
ND 

4 

3 

1 

ND 
ND 

Gasoline Range Organics (Volatile Fraction) 
Gasoline Range Organics ND 

ND = Non Detectable 

Project Manager 

Matrix: Water 
Location: 
Project: 07724-012 
Sampled By: KK 

Unit 

mg/ L 

ug/L 

ug/ L 

ug/ L 

ug/ L 

ug /L 

ug/L 

ug/ L 

Reporting 
Detection 

Limit 

0.002 

Method 

SW-846 Mtd . 742 t 

SW-846 Mtt.l. 8020 

NOTE: Results were confirmet.l by GC/MS . 

mg/L 0.1 Wisconsin GRO 

a Divis ion of 

CT&E Environmental 

Services Inc. 

Date/ Analyst 

05/0 1/ 1995 GCP 

04/2H/ I 995 OY 

04f2gJ 1995 OY 

04/28 / I 9'.J5 OY 

U-lW!/19'15 OY 

04/28/ 1995 OY 

04 /28/1995 OY 

04/28 / 1995 OY 

0-l/28/1 995 OY 

~~~OQ MCUTG.Bisse Reported : 0510311995 

Cc-Jtilioti"" N~>lllhcrs · N l /l (o211112 . W I #'l 'J'J'J.''JI XII : l. :do ll h l'vll /II\ 11117X. W l /lll, to ·l 
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1200 Conr ad Industr ial Drive 
Ludington, Michigan 49431 
6 16- 843-1877 
FAX : 616-845-9942 

1\ N 1\ .. ~::cu 
/\ /\-- .. 

Page 4 of 8 

Sample: 
C lient Sample: 
COLLECTED: 
R ECEIVE D: 

Test Description 

52198-8522 
AFTC-27 
04/20/ 1995 
04/24/ 1995 10:24 

D ISSOLVED METALS ANALYS IS 
Lead (GFAA) 

VOLATILE ARO MATIC HYDRO. 
Xy lenes (Total) 
1,3 ,5- trimethy lbenzene 

Methyl Tertiary Butyl Ether 
Benzene 
To luene 
Ethyl benzene 
1 ,2,4-trimethy lbenzene 

Laborator 
Dames & Moo re 

e s 

Matri x: Water 
Location: 
Project: 07724-0 12 

Result 

0 . 009 

1700 
490 

2100 
6800 
2000 

920 
160 

Sampled By: KK 

Unit 

mg / L 

ug/L 

ug/ L 

ug/ L 

ug/ L 

ug/L 

ug/L 

ug/ L 

Reporting 
Detection 

Limit 

0.002 

300 

100 

100 

100 
\ 00 

100 

100 

Method 

SW-846 Mtd. 7 ~21 

SW-846 M td . 8020 

Gasoli ne Range Organ ics (Vo latile Fractio n) 
Gasoli ne Range Organics 15 mg/ L 10 Wisconsin GRO 

ND = Non Detectabl e 

Project Manager 

~~~~ 2;;mQQ 
an 'G. 1 

a Di vision o f 

CT& E En vironmenta l 

S erv ices Inc . 

Date/ Analyst 

0510211 ~95 GC P 

0~/28/1995 OY 
04/28/19')5 OY 
04 /28/t 995 OY 
0~/28/1995 OY 
04/2~/ 1 '1'15 OY 
04/lM/1 'J'I5 OY 

04/28/ 1995 OY 

04/28/1 ')'15 OY 

Repomd : 051031/995 

Cwification Numbers : NJ /162002, Wl/1999959 180: Lab IDs: M I /IM !On . W!/105Ci4 
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1200 Conrad Industrial Drive 
Luding ton , Mich igan 49431. 
616·843·1877 
FAX. 616·845·9942 

1\N/\ .. J::Cu 
/\ /\-- .. 

Page 5 of 8 

Sample: 
Client Sample: 
COLLECTED: 
RECEIVED: 

Tesr Description 

52198-8523 
AFTC-28 
04/20/ 1995 
04/24/1995 10:24 

DISSOLVED METALS ANALYSIS 
Lead (GFAA) 

VOLATILE AROMATIC HYDRO . 
Xylenes (Total) 
1,3 ,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethyl benzene 
1,2,4-trimethylbenzene 

Laborator e s 

Dames & Moore 

Result 

0.005 

1600 
3000 

ND 
810 

1300 
410 

870 

Matrix : Water 
Location : 
Project: 
Sampled By: 

07724-012 
KK 

Unit 

mg/L 

ug/ L 

ug / L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/ L 

Reporting 
Detection 

Limit 

0.002 

300 

100 

100 

100 

100 

100 

tOO 

Method 

SW-846 Mtd. 742 1 

SW-846 Mtd . 8020 

Gaso line Range Organics (Volati le Fraction2 
Gasol ine Range Organics 62 mg/L tO Wisconsin GRO 

ND = Non Detectable 

Project Manager 

~~~W()Q MQaGBLSsell 

a Division of 

CT&E Environmental 

Services Inc. 

Date/ Analyst 

05/02 / 1995 GCP 

04/28/ I 995 OY 
041181 I 995 OY 
O-l/2H/ I 'N5 OY 
04/28/19\15 OY 
04/28/ 1995 OY 
04/2811995 OY 
0-l/2811 995 OY 

05 /0 1/ 1995 OY 

Reponed: 051031/995 

Catilica tion Nunthers: NJ #62!Xl2, Wl #'J'N'J5'Jio0: l.ah IDs: M l #M l07 H. WI #051>-l 
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1200 Conrad Industrial Drive 
Ludingto n, Michigan 49431 
616-843-1877 
FA X: 616 -845 -9942 

1\N/\ .. .:cu 
/l /\-- •• 

Page 6 of 8 

Sample: 
Client Sample: 
COLLECTED: 
RECEIVED : 

Test Description 

52198-8524 
AFTC-29 
04 /20/ 1995 
04/24/1995 10:24 

DISSOLVED METALS ANALYSIS 
Lead (GFAA) 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) 
1 ,3,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benze ne 
Toluene 
Ethylbenzene 
I ,2 ,4-trimethylbenzene 

L a b o r a t o r 

Dames & Moore 

e s 

Result 

0.002 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Matrix: Water 
Location: 
Project : .07724-012 
Sampled By: KK 

Unit 

mg/L 

ug/ L 

ug/ L 

ug/ L 

ug/L 

ug/L 

ug/ L 

ug/L 

Reporting 
Detection 

Limit Method 

0.002 SW-846 M!d . 742 t 

3 SW-846 M!J . 8020 

Gaso line Range Organ ics {Volatile Fraction) 
Gasoline Range Organics ND mg/ L 0. 1 Wisconsin GRO 

ND = Non Detectable 

Project Manager 

~~~~b~~ 

a Division of 

CT&E· Envi ronmental 

S ervices Inc. 

Date/ Anal yst 

05 i02 / t995 GCP 

0-l /28 / 1 ')')5 OY 
04/28 / 1995 OY 
04 /28 / 19lJ5 OY 
O-l /2ll / 19lJ5 OY 
0-l/28/ 1995 OY 
04/28/ 19')5 OY 
O-l /2Hil 1)95 OY 

04/2ll/ 1995 OY 

ReJNirfed : 051031 I <)<)5 

( \: IIIIIL:; IIH l l l N t l lllht..:l :-. . N J //lo2 !111 2, W I // 1J'I'I 115'JIXll : l. ;,lo ll h : tv11 NMI! 17X, W l // 11 ~ 1• ·1 
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1200 Conrad Indust rial Drive 
Ludington, Michigan d9d3 1 
616-843-1877 
FAX: 616-845-9942 

1\N !\ .. ~cu 
/l /\-- •• 

Laborator e s 

Page 7 of 8 Dames & Moore 

Sample: Matrix: Water 
Client Sample : Location: 
COLLECTED: 

52198-8525 
AFTC-30 
04/20/1995 
04/24/1995 10 :24 

Project: 07724-012 
RECEIVED: 

Tes t Description Result 

DISSOLVED METALS ANALYSIS 
Lead (GFAA) 0 . 002 

VOLATILE AROMATIC HYDRO. 
Xy lenes (Total) ND 
1,3,5-trimethylbenzene 140 

Methyl Tertiary Butyl Ether 15,000 

Benzene 180 

Toluene 1400 

Ethyl benzene ND 
1,2 ,4-trimethylbenzene ND 

Gaso line Range Organics ~Volatile Fraction) 
Gasoli ne Range Organics 1 3 

ND = Non Detectable 

Project Manager 

ffi'~~~ Maria~ss~~ 

Sampled By: KK 

Unit 

mg/ L 

ug /L 

ug / L 

ug / L 

ug / L 

ug / L 

ug/ L 

ug/L 

mg/ L 

Reporting 
Detection 

Limit 

0.002 

300 

100 

100 

100 

100 

100 

100 

10 

Method 

SW-846 Mtd. 7421 

SW-846 Mtd. 8020 

Wiscons in GRO 

a Di v i sion of 

CT&E En vironmental 

Services Inc. 

Date/ Analyst 

05 /02/1995 GCP 

04/2811995 OY 
04/28/1995 OY 
04 /28/ 1995 OY 
04 /28/ 1995 OY 
04/2H/ I 995 OY 
04 /2811995 OY 
04/28/ 1995 OY 

04/28/ I 995 OY 

Reported : 051031/ 995 

Certificlliun Numbers: NJ ltli2002. WI #')')')'!5 1JISO: L;d> IDs: Ml #MIO?H, WI /10'>1>4 
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I 

1200 Conrad Industrial Drive 
Luding ton , Michigan 49431 
616-843-1877 
FAX : 616- 845-9942 

1\N/\ .. t:Cu 
1\ /l-- .. 

Laborator e s 

Page 8 of 8 Dames & Moore 

Sample: Matrix : Water 
Client Sample: Location: 
COLLECTED: 

52198-8526 
AFTC-31 
04/20/ 1995 
04 /2411995 10 :24 

Project : 07724-012 
RECEIVED : 

Test Description 

DISSOLVED METALS ANALYSIS 
Lead (GFAA) 

VOLATILE AROMATIC HYDRO. 
Xylenes (Total) 
1 ,3,5-trimethylbenzene 
Methyl Tertiary Butyl Ether 
Benzene 
Toluene 
Ethyl benzene 
I ,2,4-trimethylbenzene 

Result 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Gasoline Range Organics (Volatile Fraction) 
Gasoline Range Organics ND 

ND = Non Detectable 

Project Manager 

~"~~~() ana.ts~ ' \ 

Sampled By : KK 

Unit 

mg/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/L 

Reporting 
Detection 

Limit 

0.002 

3 

0 . 1 

Method 

SW-846 M!d . 7-l21 

SW-846 Mlu . 8020 

Wisconsin GRO 

a Division of 

CT&E Environmental 

Services Inc . 

Date/ Analyst 

05102 / 1lJ'J5 GC !' 

04/2M / 1'J95 OY 
0-l/2811995 OY 
04/28/ 1995 OY 
04/2811995 OY 
04/28 / 1995 OY 
04/2811995 OY 
04/28/ 1995 OY 

04 /28/ 1995 OY 

Reponed: 0510311995 

C'enifica tin 11 N11t11he" : N l /1(,2002. Wlil'l'l'l'lS'liXO : l.ah f() s: MI//MIIl7 X. W l l/llS(,.J 
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Date Reported: 

Project Number: 

QUALITY CONTROL DATA PACKAGE 

ANA TECH Laboratories a div. of CT&E Services 

05/03/95 

52198 

Dames & Moore - 07724-012 

WIS. PVOC by method 8020 

Sample# Date Analyzed Instrument Batch 

8519 04/28/95 K28APR95A 

8520 04/28/95 K28APR95A 

8521 04/28/95 K28APR95A Confirmed by GC/MS on 5/2/95 

8522 04/28/95 K28APR95A 

8523 04/28/95 K28APR95A Dilution analyzed on 5/1/95 
8524 04/28/95 K28APR95A 

8525 04/28/95 K28APR95A 

WIS. GAO 

Sample# Date Analyzed Instrument Batch 

8519 04/28/95 K28APR95A 

8520 04/28/95 K28APR95A 

8521 04/28/95 K28APR95A 

8522 04/28/95 K28APR95A 

8523 04/28/95 K28APR95A 

8524 04/28/95 K28APR95A 

8525 04/28/95 K28APR95A 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8020 I WIS. GAO 

lnst.: Varian 3400 • 

Spiked sample ID: 

Compound 

MTBE 

Benzene 

Toluene 

Ethylbenzene 

p&m-Xylene 

a-Xylene 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

GAO* 

K 

52198-8519 

SPIKE 

ADDED 

(ug/L) 

20 

20 

20 

20 

40 

20 
20 

20 

0.2 

SPIKE 

SAMPLE 

CONCENTRATION 

(ug/L) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

MSD 

ADDED CONCENTRATION 

Compound 

MTBE 

Benzene 

Toluene 

Ethylbenzene 

p&m-Xylene 

a-Xylene 

1 ;2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

GAO* 

# Values outside of QC limits 

* GAO units are in mg/L 

Comments: 

4/1/95 

(ug/L) (ug/L) 

20 20.9 

20 22.3 

20 22.6 

20 23.8 

40 48.3 

20 23.8 

20 22.9 

20 22.6 

0.2 0.19 

Analyst: 

Date Analyzed: 

Date Reported: 

QC Check lot No.: 

Instrument Batch: 

MS MS 
CONCENTRATION % 

(ug/L) REC 

21.2 106% 

22.3 111% 

22.8 114% 

23.2 116% 

49.4 124% 

24.2 121% 

23.6 118% 

23.2 116% 

0.20 99% 

MSD 

% % 

REC # RPD 

104% 2% 

112% 0% 

113% 1% 

119% 3% 

121% 2% 

119% 2% 

114% 3% 

113% 3% 

97% 2% 

OmerYoung 

04/28/95 

05/03/95 
V1,124,6 

K28AAP95A 

QC 

LIMITS 

REC. 

49-130 

39-150 

46-148 

32-160 

68-134 

63-130 

42-144 

42-145 

80-120 

QC LIMITS 

RPD 

22 

21 

23 

21 

17 

22 

24 

22 

20 

REC. 

49-130 

39-150 

46-148 

32-160 

68-134 

63-130 

42-144 

42-145 

80-120 

QC limits taken from control chart data- Oct 94 -Jan 95. 

GRO QC limits taken from method. 

3H 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

METHOD BLANK AND CALIBRATION CHECK 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8020 I WIS. GAO 

lnst.: Varian 3400- K 

METH. QC CHECK 

BLANK CONC. 

COMPOUND (ug/L) (ug/L) 

MTBE <1 20 

Benzene <1 20 

Toluene <1 20 

Ethyl benzene <1 20 

p&m-Xylene <2 40 

a-Xylene <1 20 

1 ,2,4-Trimethylbenzene <1 20 

1 ,3,5-Trimethylbenzene <1 20 

GAO* <.1 0.2 

TFT (surr.) 98% 100% 

BFB (surr.) 99% 100% 

Analyst 

Date Analyzed: 

Date Reported: 

QC Check lot No.: 

Instrument Batch: 

QC CHECK 1 QC CHECK 2 QC CHECK3 

CONC. CONC. CONC. 

(ug!L) (ug/L) (ug/L) 

20.2 20.2 20.5 

19.5 19.8 19.6 
20.3 20.2 20.2 
21.0 21.5 21.8 
43.2 42.9 43.6 
22.2 21.6 21.7 
22.0 21.5 22.2 

22.0 20.7 21.3 

0.18 0.18 0.18 

111% 105% 98% 

105% 101% 95% 

OmerYoung 

04/28/95 

05/03/95 

v1,124,6 

K28APR95A 

QC RANGE 

(ug/L) 

17.0-23.0 

15.4-24.6 

15.5-24.5 

16.1-23.9 

34.0-46.0 

17.0-23.0 

17.0-23.0 

17.0-23.0 

0.1~.24 

60%-140% 

61%-136% 

QC Range taken from method, 17·23 ug!L used for compounds not in method. 

NA - Not analyzed. 

* - GAO units are r:ng/L 

Comments: 

4/1/95 4F 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8020 I EPA Mth. 602 

lnst.: Varian 3400 - K 

Spiked sample ID: 52268-8869 

SPIKE SAMPLE 

ADDED CONCENTRATION 

Compound (ug/L) (ug/L) 

MTBE 20 0 

Benzene 20 0 

Toluene 20 0 

Ethylbenzene 20 0 

p&m-Xylene 40 0 

a-Xylene 20 0 

1,2,4-Trimethylbenzene 20 0 

1,3,5-Trimethylbenzene 20 0 

SPIKE MSD 

ADDED CONCENTRATION 

Compound (ug/L) (ug/L) 

MTBE 20 23 

Benzene 20 23 

Toluene 20 22 

Ethylbenzene 20 23 

p&m-Xylene 40 47 

a-Xylene 20 24 

1 ,2,4-Trimethylbenzene 20 22 

1 ,3,5-Trimethylbenzene 20 22 

Analyst: 

Date Analyzed: 

Date Reported: 

QC Check lot No.: 

Instrument Batch: 

MS 

CONCENTRATION 

(ug/L) 

21 

20 

20 

21 

43 

21 

21 

20 

MSD 

% 

REC # 
115% 

115% 

110% 

115% 

118% 

120% 

110% 

110% 

MS 

% 

REC 

105% 

100% 

100% 

105% 

108% 

105% 

105% 

100% 

% 

RPD 

9% 

14% 

10% 

9% 

9% 

13% 

5% 

10% 

OmerYoung 

05/02/95 

05/03/95 
V1,124,6 

K01MAY95A 

QC 

LIMITS 

REC. 

49-130 

39-150 

46-148 

32·160 

68-134 

63-130 

42·144 

42·145 

QC LIMITS 

RPD 

22 

21 

23 

21 

17 

22 

24 

22 

REC. 

49-130 

39-150 

46-148 

32·160 

68·134 

63·130 

42·144 

42·145 

QC limits taken from control chart data· Oct 94 ·Jan 95. 

# Values outside of QC limits 

Comments: 

4/1/95 3C 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

METHOD BLANK AND CALIBRATION CHECK 

Lab Name: CT & E, Ludingtion Analyst: 

Method: SW-846 Mth. 8020 I EPA Mth. 602 Date Analyzed: 

lnst.: Varian 3400 - K Date Reported: 

QC Check lot No.: 

Instrument Batch: 

METH. QC CHECK QC CHECK 1 QC CHECK2 QC CHECK3 

BLANK CONC. CONC. CONC. CONC. 

COMPOUND (ug/L) (ug!L) (ug/L) (ug/L) (ug/L) 

MTBE <1 20 20.5 20.6 20.1 

Benzene <1 20 19.4 19.2 18.8 

Toluene <1 20 20.7 19.6 19.1 

Ethyl benzene <1 20 22.1 21.0 20.4 

p&m-Xylene <2 40 45.7 43.3 42.1 

a-Xylene <1 20 22.1 21.2 20.6 

1 ,2,4-Trimethylbenzene <1 20 22.6 21.0 20.3 

1 ,3,5-Trimethylbenzene <1 20 22.4 20.5 19.9 

Naphthalene <1 20 21.6 18.9 17.8 

TFT (surr.) 98% 100% 94% 101% 98% 

BFB (surr.) 99% 100% 99% 99% 96% 

OmerYoung 

05/01/95 

05/03/95 

v1,124,6 

K01MAY95A 

QC RANGE 

(ug/L) 

17.0-23.0 

15.4-24.6 

15.5-24.5 

16.1-23.9 

34.0-46.0 

17.0-23.0 

17.0-23.0 

17.0-23.0 

17.0-23.0 

60%-140% 

61%-136% 

QC Range taken from method, 17·23 ug/L used for compounds not in method. 

NA - Not analyzed. 

Comments: 

4/1/95 4B 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 /8240 

Instrument: HP 5972 GC/MS- H 

Spiked sample ID: 52277-8897 

SPIKE SAMPLE 

ADDED CONCENTRATION 

Compound (ug/L) (ug/L) 
1 , 1-Dichloroethene 20 0 

Benzene 20 0 

Trichloroethane 20 0 

Toluene 20 1 

Chlorobenzene 20 0 

SPIKE MSD 

ADDED CONCENTRATION 

Compound (ug/L) (ug/L) 

1 , 1-Dichloroethene 20 22 

Benzene 20 21 

Trichloroethane 20 19 

Toluene 20 21 

Chlorobenzene 20 21 

Analyst: 
Date Analyzed: 

Date Reported: 

Spike lot No.: 

Instrument Batch: 

MS MS QC 
CONCENTRATION % LIMITS 

(ug/L) REC # REC. 
21 105% D-234 
21 105% 37-151 
20 100% 71-157 

21 100% 47-150 

21 105% 37-160 

MSD 

% % QC LIMITS 
REC # RPD # RPD 
110% 5% 22 
105% 0% 24 

95% 5% 21 

100% 0% 21 

105% 0% 21 

R. Wilson 

05/02/95 

05/03/95 
NA 

H02MAY95 

REC. 

D-234 

37-151 

71-157 

47-150 

37-160 

ac limits taken from method. 

# Values outside of QC limits 

Comments: 

4/1/95 3A 



ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE METHOD BLANK AND CONTINUING CALIBRATION CHECK 

Lab Name: CT & E, Ludingtion Analyst: Rob Wilson 

Method: SW-846 Mth. 8060 I 8240 Date Analyzed: 05/02/95 
Instrument: HP 5972 GC/MS - H Date Reported: 05/03/95 

I 
Matrix: Water Spike lot No.: V1, 119,5 
Spike level: 50 ug/L Instrument Batch: H02MAY95 

Page 1 of 2 

METH 

BLANK MIN MAX 
Compound (ug/L) AvgRRF CCRRF %D RRF %D 

Dichlorodifluoromethane <1 0.566 0.544 3.9% 

Chloromethane <1 0.732 0.605 17.3% 0.3 

Vinyl chloride <1 0.640 0.516 19.4% 25 

Bromomethane <1 0.087 0.124 -42.5% 

Chloroetnane <1 0.140 0.156 -11.4% 

Trichlorofluoromethane <1 0.946 0.800 15.4% 

1, 1-Dichloroethene <1 0.392 0.382 2.6% 25 

Methylene chloride <1 0.456 0.410 10.1% 

t-1 ,2-Dichloroethene <1 0.414 0.411 0.7% 

I MTBE <1 0.782 0.891 -13.9% 

1, 1-Dichloroethane <1 0.763 0.764 -0.1% 0.3 25 

2,2-Dichloropropane <1 0.669 0.674 -0.7% 

c-1 ,2-Dichloroethene <1 0.507 0.490 3.4% 

Bromo chloromethane <1 0.233 0.218 6.4% 

Chloroform <1 0.879 0.860 2.2% 25 
I 

1 , 1,1-Trichloroethane <1 0.774 0.756 2.3% 

2-Chloroethylvinylehter <1 0.326 0.155 52.5% 

Carbon tetrachloride <1 0.491 0.484 1.4% I 
1, 1-Dichloropropene <1 0.532 0.523 1.7% 

Benzene <1 1.262 1.208 4.3% 25 

1 ,2-Dichloroethane <1 0.442 0.419 5.2% 

Trichloroethane <1 0.418 0.399 4.5% 

1 ,2-Dichloropropane <1 0.359 0.347 3.3% 25 

Dibromomethane <1 0.295 0.273 7.5% 

Bromodichloromethane <1 0.544 0.522 4.0% 

c-1 ,3-Dichloropropene <1 0.559 0.535 4.3% 

Toluene <1 0.846 0.798 5.7% 25 I 
t-1,3-Dichloropropene <1 0.514 0.475 7.6% 

1,1 ,2-Trichloroethane <1 0.305 0.270 11.5% 

1,2-Dibromomethane <1 0.407 0.365 10.3% 

Tetrachloroethane <1 0.457 0.479 -4.8% 

I 1,3-Dichloropropane <1 0.627 0.604 3.7% 

I 4/1/95 4A 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE METHOD BLANK AND CONTINUING CALIBRATION CHECK 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 /8240 

Instrument: HP 5972 GC/MS - H 

Matrix: 

Spike level: 

Compound 

Dibromochloromethane 

Chlorobenzene 

1,1, 1 ,2-Tetrachloroethane 

Ethyl benzene 

p&m-Xylene 

o-Xylene 

Styrene 

Bromoform 

lsopropylbenzene 

Bromobenzene 

1,1 ,2,2-Tetrachloroethane 

1 ,2,3-Trichloropropane 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

tert-Butylbenzene 

1 ,2.4-Trimethylbenzene 

sec-Butyl benzene 

1 ,3-Dichlorobenzene 

4-lsopropyltoluene 

1 A-Dichlorobenzene 

1 ,2-Dichlorobenzene 

n-Butylbenzene 

1 ,2-Dibromo-3-chloropropane 

1 ,2.4-Trichlorobenzene 

Hexachlorobutadiene 

Naphth"alene 

1 ,2,3-Trichlorobenzene 

Dibromofluoromethane 

Toluene-dB 

4-Bromofluorobenzene 

Comments: 

4/1/95 

Water 

50 ug/L 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

AvgRRF 

0.444 

1.045 

0.391 

1.826 

0.703 

0.703 

1.231 

0.370 

2.390 

0.734 

0.758 

0.670 

3.287 

2.001 

2.439 

2.115 

2.332 

1.193 

2.997 

1.294 

2.330 

1.414 

1.299 

2.339 

0.135 

0.541 

0.530 

0.741 

0.443 

0.636 

1.208 

0.683 

CCRRF 

0.419 

1.020 

0.383 

1.842 

0.740 

0.730 

1.277 

0.339 

0.710 

0.696 

0.672 

0.588 

3.288 

1.993 

2.587 

2.339 

2.476 

2.129 

3.023 

1.270 

2.472 

1.399 

1.320 

2.860 

0.119 

0.823 

0.576 

1.073 

0.716 

0.613 

1.174 

0.710 

4A 

Analyst: 

Date Analyzed: 

Date Reported: 

·spike lot No.: 

Instrument Batch: 

Page 2 of 2 

%D 

5.6% 

2.4% 

2.0% 

-0.9% 

-5.3% 

-3.8% 

-3.7% 

8.4% 

70.3% 

5.2% 

11.3% 

12.2% 

-0.0% 

0.4% 

-6.1% 

-10.6% 

-6.2% 

-78.5% 

-0.9% 

1.9% 

-6.1% 

1.1% 

-1.6% 

-22.3% 

11.9% 

-52.1% 

-8.7% 

-44.8% 

-61.6% 

3.6% 

2.8% 

-4.0% 

MIN 

RRF 

0.3 

0.3 

0.25 

Rob Wilson 

05/02/95 

05/03/95 

V1 ,119,5 

H02MAY95 

MAX 

%D 

25 
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ANA TECH Laboratories a div. of CT & E Envrionmental Services 

VOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION- BROMOFLUOROBENZENE (BFB) 

Lab Name: CT & E, Ludingtion 

Method: SW-846 Mth. 8060 /8240 

Instrument: HP 5972 GC/MS - H 

m/e ION ABUNDANCE CRITERIA 

50 15.0-40.0% of mass 95 

75 30.0-60.0% of mass 95 

95 Base peak, 100% relative abundance 

96 5.0-9.0% of mass 95 

173 Less than 2.0% of mass 174 

174 Greater than 50.0% of mass 95 
175 5.0-9.0% of mass 174 

. 

Analyst: 

Date Analyzed: 

Date Reported: 

Instrument Batch: 

Rob Wilson 

05/02/95 

05/03/95 

H02MAY95 

%RELATIVE 

ABUNDANCE 

19.9 

45.9 
100 

7.3 

0 

74.9 

7 
176 Greater than 95.0%, but less than 101.0% of mass 174 97.9 

1n 5.0-9.0% of mass 176 6.5 

4/1/95 SA 
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State of Wisconsin Route to: Solid WasteD Haz. WasteD Wastewater D MONITORING WELL CONSTRUcriON 
Form 4400-113A Rev. 4-90 Department of Natural Resources Env. Response & Repair 0 Under)Zround Tanks 0 Other 0 

Facility/Project Name 

Ansul Fire Technology Center 
Local Grid Location of Well 

n. R~· 
Well Name 

AFTC-27 
Grid Orig~n Loc~tion II o ' II s:)};:]j~mi'~f~,Mf:i&ll%!::g~~::~:!':~%t:~m1l%:',: 

~~-:-::-=-:-:-""l":7~-.;oo-:-:-~::---~--:~~~"":""":"!Lat. ------ Long. ______ or ·· ········.·.· .. ·.,., ... ,., ..... , :{/:}'{''''''""''''''''' ,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,i 

Facility License, Permit or Monitoring Number 

Type of Well Water Table Observation Well C!::J II St. Plane ft. N, ft. E. Date Well Installed 

Piezometer D 12 Section Location of Waste/Source 04119/95 
Distance Well Is From Waste/Source Boundary hmu NE 13 · 31 27 DE. 

~..'!...!!114of l/4ofSec.~T. N,R. 12JW. 
Well installed By: (Person's Name and Firm) 

Gary Wellner ft. Location of Well Relative to Waste/Source 
Is Well A Point of Enforcement Std. Application'? u 0 Up gradient s D Sidegradient 

l2l Yes D No d l2l Down gradient n D Not Known Midwest Engineering Ser 

A. Protective pipe, top elevation 613.23 ft. MSL 

B. Well casing, top elevation 612.95 ft. MSL 

613.2 ft. MSL 

611.2 ft. MSL or ___bQ__ ft. 

C. Land surface elevation 

D. Surface seal, bottom 

12. USC classification of soil near screen: 

GP 0 GMO 
SM 0 SC D 
Bedrock D 

GC 0 
MLD 

GWD 
MHO 

swo 
CL D 

SP 0 
CH D 

13. Sieve analysis attached? DYes DNo 

14. Drilling method used: Rotary 05 0 

Hollow Stem Auger D 4 1 

Other Dlli@ 

15. Drilling fluid used: Water D02 Air DO I 

Drilling Mud D03 None D99 

16. Drilling additives used? DYes DNo 

Describe 
17. Source of water (attach analysis): 

E. Bentonite seal, top 612.2 ft. MSL or 1.0 

F. Fine sand, top 611.2 ft. MSL or 2.0 

G. Filter pack, top 610.7 ft. MSLor 2.5 

H. Screen joint, top 610.2 ft. MSL or 3.0 

I. Well bottom 600.2 ft. MSL or 13.0 

J. Filter pack, bottom 600.2 ft. MSL or 13.0 

K. Borehole, bottom 600.2 ft. MSLor 13.0 

L. Borehole, diameter 8 114 in. 

M. 0. D. well casing 2.25 in. 

N. I.D. well casing 2.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

_.....-1. Cap and lock? 
2. Protective cover pipe: 

l2l Yes D No 

a. Inside diameter: ___ in. 

b. Length: ___ ft. 

c. Material: Steel l2l 0 4 
Other 0 

d. Additional protection? l2l Yes 0 
If yes, describe: Geocap & Keyed lock 

No 

3. Surface seal: 
Bentonite 0 30 
Concrete 12] 0 1 

Other D 
::··=-:·:·:·: 
~~ 

4. Material between well casing and protective pipe: 

Bentonite l2l 3 0 
Annular space seal 0 ~~::::::=:=:= 

Other D Zl 
5. Annular space seal: a. Granular Bentonite 12] 33 
b. ___ Lbs/gal mud weight .. Bentonite-sand slurry 0 35 
c. ___ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. ___ % Bentonite ... Bentonite-cement grout 0 50 

e. 1/2 bag Ft 3 volume added for any of the above 

f. How installed: Tremie D 0 I 
Tremie pumped 0 02 

Gravity 12] 08 

6. Bentonite seal: a. Bentonite granules l2l 3 3 

b. 0114 in. D3/8 in. D 112 in. Bentonite pellets D 3.2 
c. Other D 2'1. 

7. Fine sand material: Manufacturer, product name and mesh size 

a. Bad2:er Mining Sand Fine 
b. Volume added 112 bag ft3 

8. Filter pack material: Manufacturer, product name and mesh size 

a .. ____ ___,R~e:::d;-F::-l:;cin~t:.!:#~3~0 ___ ' __ 
b. Volume added 5.5 bags ftJ 

9. Well casing: Flush threaded PVC schedule 40 12] 23 

Flush threaded PVC schedule 80 0 24 

Other 0 ;;;,:,;;·;;;;,;;., 

PVC 
....... ;.:.:: 
g:L_ 10. Screen material: _____ __..!._..:....:::::... ____ _ 

a. Screen Type: Factory cut 12] 1 1 
Continuous slot 0 0 1 

Other D 
:=-······· 
;;:;;;;-~ 

Diedrich b. Manufacturer ___ _!:==~~---

c. Slot size: 

d. Slotted length: 

0.010 in. 

10.0 ft. 

II. Backfill material (below filter pack): 

knowlede:e. 

None l2l I 4 
Other 0 @[ 

Please complete both sides of orm and return to the appropriate DNR office listed at the top of this form as required by chs. 144, 147 and 160, Wis. 
Stats., and ch. NR 141, Wis. Ad. Code. In accordance with ch. 144, Wis Stats., failure to file this form may result in a forfeiture of not less than S 10, nor 
more than $5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than 
$10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



I 

A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 613.1 

D. Surface seal, bottom 611.1 ft. MSLor ~ 

12. USC classification of soil near screen: 

GP 0 GMO 
SM 0 SC 0 
Bedrock 0 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached'? DYes ONo 

14. Drilling method used: Rotary 05 0 
Hollow Stem Auger 

Other 

15. Drilling fluid used: Water 002 Air 
Drilling Mud 003 None 

16. Drilling additives used? DYes 

Describe 
17. Source of water (attach analysis): 

E. Bentonite seal, top 612.1 ft. MSL or 

F. Fine sand, top 611.1 ft. MSLor 

G. Filter pack, top 610.6 ft. MSL or 

H. Screen joint, top 610.1 ft. MSL or 

I. Well bottom 600.1 ft. MSL or 

J. Filter pack, bottom 600.1 ft. MSL or 

K. Borehole, bottom 600.1 ft. MSL or 

L. Borehole, diameter 8 114 in. 

M. O.D. well casing 2.25 in. 

N. J.D. well casing 2.00 in. 

I hereb 

041 
oilld 

00 I 
099 

ONo 

1.0 

2.0 

2.5 

3.0 

13.0 

13.0 

13.0 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

3. 

a. Inside diameter: 
b. Length: 
c. Material: 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 4-90 

Midwest 

___ in. 
__ ft. 

Steel l8l 0 4 
Other 0 

d. Additional protection'? l8l Yes 0 No 
If yes, describe: Geocap & Keyed lock 

Surface seal: 
Bentonite 0 30 
Concrete l8l 0 I 

Other 0 
:·:·:·:·::::: 

~~ 

4. Material between well casing and protective pipe: 
Bentonite l8l 3 0 

Annular space seal 0 (:}} 

Other 0 @[ 

5. Annular space seal: a. Granular Bentonite l8l 3 3 
b. ___ Lbs/gal mud weight .. Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout 0 50 
e. 112 bag Ft 3 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 0 2 
. Gravity l8l 0 8 

6. Bentonite seal: a. Bentonite granules l8l 3 3 
b. d 1/4 in. 03/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
c. Other 0 bl 

7. Fine sand material: Manufacturer, product name and mesh size 
a. Bade:er Mining Sand Fine 
b. Volume added 112 bag ft3 

8. Filter pack material: Manufacturer, product name and mesh size 

a. Red Flint #30 22 
b. Volume added 3.5 bags ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Other 0 ;:;;;;'~ 

10. Screen material: _____ .!;.P_V!...C.::::... ____ _ 

a. Screen Type: Factory cut l8l I 1 
Continuous slot 0 0 1 

Other 0 Ll 
b. Manufacturer ___ _,D=ie::.:d~r:..:.i:::och:..:._ __ _ 
c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

0.010 in. 

__l!lQ_ ft. 

None l8l I 4 
Other 0 22 

Tel: (414) 782-7281 
250 East Wisconsin Ave. Suite 1500 Milwaukee, WI 53202 Fax: (414) 782-7289 

Please complete both sides of this r and return to the appropriate DNR office listed at the top of this form as required by chs. 144, 147 and 160, Wis. 
Stats., and ch. NR 14l,Wis. Ad. Code. In accordance with ch. 144, Wis Stats., failure to file this form may result in a forfeiture of not less than S 10, nor 
more than $5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to tile this form may result in a forfeiture of not more than 
S 10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



I 

State of Wisconsin Route to: Solid Waste 0 Haz. Waste 0 Wastewater 0 MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 4-90 Department of Natural Resources Env. Response & Repair 0 Under~round Tanks 0 Other 0 

Facility/Project Name Local Grid Location of Well Well Name 

Ansul Fire TechnoloJZV Center Jt. 8~· ft. 8~. AFTC-29 
Facility License, Permit or Monitoring Number Grid Origin Location W!~! VmAA::W.~l! N~ffiMt'\PN.%:Vf~ltNli!I1~\ 

0 • " 0 t " ·:::·· ·:::::::::::::· ·=· ;.;.;.;.; .· ... ;.:·:::::·:=:·' ·.;.:-:;: Lat. ------Long. ______ or .,.,.,.,.,.,.,.,.,.,.,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,}:}'''' ... ,.,.,.,., ...... ,.,.,.,.,.,., .. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.··,.,.,.,,,,,,,,,,,,,, ?:::' 
~--~~~~~~~--~~~~~~ 
Type of Well Water Table Observation Well 1:8111 St. Plane ft. N, ft. E. Date Well Installed 

Piezometer 012 Section Location of Waste/Source 04/19/95 
Distance Well Is From Waste/Source Boundary ?..niT NE 13 31 27 DE. 

'..:!...!!-11/4 of_ 114 of Sec.~ T._N, R. _181W. 
Well Installed By: (Person's Name and Firm) 

Gary Wellner ft. 
Is Well A Point of Enforcement Std. Application'? 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Midwest Engineering Ser 181 Yes 0 No d 181 Down~radient n 0 Not Known 

A. Protective pipe, top elevation -----ft. MSL 

B. Well casing, top elevation 615.01 ft. MSL 

612.4 ft.MSL 

610.4 ft.MSLor _bQ_ ft. 

C. Land surface elevation 

D. Surface seal, bottom 

12. USC classification of soil near screen: 

GP 0 GMO 
SM 0 SC 0 
Bedrock 0 

GC 0 
MLD 

GWO 
MHO 

swo 
CL 0 

SP 0 
CH 0 

13. Sieve analysis attached'? DYes DNa 

14. Drilling method used: Rotary OS 0 
Hollow Stem Auger 

Other 

1S. Drilling fluid used: Water 002 Air 
Drilling Mud 003 None 

16. Drilling additives used'? DYes 

Describe 
17. Source of water (attach analysis): 

E. Bentonite seal, top 611.4 ft. MSLor 

F. Fine sand, top 610.4 ft. MSL or 

G. Filter pack, top 609.9 ft. MSL or 

H. Screen joint, top 609.4 ft. MSL or 

I. Well bottom 599.4 ft. MSLor 

J. Filter pack, bottom 599.4 ft. MSL or 

K. Borehole, bottom 599.4 ft. MSL or 

L. Borehole, diameter 8 114 in. 

M. 0. D. well casing 2.25 in. 

N. I.D. well casing 2.00 in. 

041 

oM± 

00 I 
099 

ONo 

1.0 

2.0 

2.5 

3.0 

13.0 

13.0 

13.0 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

_.,..-I. Cap and lock'? 
2. Protective cover pipe: 

181 Yes 0 No 

a. Inside diameter: 
b. Length: 
c. Material: 

____1&. in. 
__2J!_ ft. 

Steel 181 0 4 

Other 0 """'"' 
d. Additional protection'? 181 Yes 0 No 

If yes, describe: Geocap & Keyed lock 

3. Surface seal: 
Bentonite 0 3 0 
Concrete 181 0 I 

Other 0 ]J 
4. Material between well casing and protective pipe: 

Bentonite 181 3 0 

Annular space seal 0 d:l 
Other 0 lid 

S. Annular space seal: a. Granular Bentonite 181 33 
b. ___ Lbs/gal mud weight .. Bentonite-sand slurry 0 3S 
c. ___ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. ___ % Bentonite ... Bentonite-cement grout 0 so 
e. 1 bag Ft 3 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 0 1/4 in. 03/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
c. Other 0 2'1. 

7. Fine sand material: Manufacturer, product name and mesh size 

a. Badger Mining Sand Fine 
b. Volume added 1/2 bag ft3 

8. Filter pack material: Manufacturer, product name and mesh size 

a. Red Flint #30 '''''''""' 
b. Volume added 3.5 bags nJ 

b. Manufacturer Diedrich 
c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

0.010 in. 

_jQ,Q_ ft. 

None 181 I 4 
Other 0 @ill 

Firm DAMES & MOORE Tel: (414) 782-7281 
250 East Wisconsin Ave. Suite 1SOO Milwaukee, WI 53202 Fax: (414) 782-7289 

return to the appropriate DNR office listed at the top of this form as required by chs. 144, 147 and 160, Wis. 
Stats., and ch. NR 14l,Wis. Ad. Code. In accordance with ch. 144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor 
more than SSOOO for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than 
$10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



I 

State of Wisconsin Route to: Solid WasteD Haz. WasteD Wastewater D MONITORING WELL CONSTRUCfiON 
Form 4400-113A Rev. 4-90 Department of Natural Resources Env. Response & Repair D Underground Tanks D Other D 

Facility/Project Name 

Ansul Fire Technolqgy Center 
Well Name Local Grid Location of Well 

ft. 8~· AFTC-30 
Facility License, Permit or Monitoring Number Grid Origin Location v.fi~;·:l!rJNAA/lYxRNl!m~.c:t: :P~~Well Numbe:f} 

Lat. __ 0 ____ ' __ '_' Long. __ 0 ____ ' __ '_' or ) •. :2':::::::::::::.. .... '@i: •::"::(:? ::······ 
o:;oT'""yp-e~o~f-:-:W-:-e~li~W~at~e-r-.;T.-a,.b_,.le~O~bs_e_rv_a~t'""io-n-:W~e:":'li......,I:>SI...-:1-rll St. Plane ft. N, ft. E. Date Well Installed 

Piezometer D 12 Section Location of Waste/Source 04/19/95 
Distance Well Is From Waste/Source Boundary ~>..rw NE 13 31 27 DE. 

~..:!.._l/4 of_ 1/4 of Sec._, T._N, R. _181W. 
Well Installed By: (Person's Name and Firm) 

Gary Wellner ft. Location of Well Relative to Waste/Source 
Is Well A Point of Enforcement Std. Application'? u 0 Up gradient s D Sidegradient 

181 Yes D No d 181 Downgradient n D Not Known Midwest Engineering Ser 
A. Protective pipe, top elevation 612.87 ft. MSL _.....-1. Cap and lock? 

2. Protective cover pipe: 
181 Yes D No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 610.9 

GP 0 GMD 
SM 0 SC 0 
Bedrock 0 

GC D 
MLD 

GWD 
MHO 

SWD 
CL D 

SP D 
CH 0 

13. Sieve analysis attached? DYes DNo 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 

Other 

15. Drilling fluid used: Water 002 Air 
Drilling Mud D03 None 

16. Drilling additives used? DYes 

Describe 
17. Source of water (attach analysis): 

E. Bentonite seal, top 611.9 ft. MSL or 

F. Fine sand, top 610.9 ft. MSL or 

G. Filter pack, top 610.4 ft. MSL or 

H. Screen joint, top 609.9 ft. MSL or 

I. Well bottom 599.9 ft. MSLor 

J. Filter pack, bottom 599.9 ft. MSL or 

K. Borehole, bottom 599.9 ft. MSL or 

L. Borehole, diameter 8 1/4 in. 

M. O.D. well casing 2.25 in. 

N. I.D. well casing 2.00 in. 

D41 

oE2 

DO I 
099 

ONo 

1.0 

2.0 

2.5 

3.0 

13.0 

13.0 

13.0 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

3. 

a. Inside diameter: 
b. Length: 
c. Material: 

___ in. 

---ft. 
Steel 181 0 4 

Other 0 
d. Additional protection? 181 Yes 0 No 

If yes, describe: Geocap & Keyed lock 

Surface seal: 
Bentonite 0 30 
Concrete 181 0 I 

Other D 2£ 
4. Material between well casing and protective pipe: 

Bentonite 181 3 0 
::::::.:: 

Annular space seal D ·.·.·•·•·•·· 

Other 0 e: 
5. Annular space seal: a. Granular Bentonite 181 33 
b. ___ Lbs/gal mud weight .. Bentonite-sand slurry D 35 
c. ___ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. ___ % Bentonite ... Bentonite-cement grout 0 50 
c. 1/2 bag Ft 3 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 01/4 in. D3/8 in. 0112 in. Bentonite pellets D 3 2 

····. 
c. Other 0 2'2 

7. Fine sand material: Manufacturer, product name and mesh size 

a. Badger Mining Sand Fine 
b. Volume added 1/2 bag ft3 

8. Filter pack material: Manufacturer, product name and mesh size 

a. ____ __;.R=e=d-=.F..:;li~n.:...:t #"--'3"-"0'------
b. Volume added __ :::.5_,b.:..::a:.tg~s:___ ft3 

9. Well casing: 

I 0. Screen material: 
a. Screen Type: 

b. Manufacturer 
c. Slot size: 

d. Slotted length: 

Aush threaded PVC schedule 40 181 23 
Flush threaded PVC schedule 80 D 24 

Other 0 
PVC 

Factory cut 181 II 
Continuous slot 0 0 I 

Other D 112 
Diedrich 

0.010 in. 

..1M_ ft. 
II. Backfill material (below filter pack): None 181 I 4 

Other D ££ 
knowled~re. 

Tel: (414) 782-7281 
250 East Wisconsin Ave. Suite 1500 Milwaukee, WI 53202 Fax: (414) 782-7289 

Please complete both sides of this o and return to the appropriate DNR office listed at the top of this form as required by chs. 144, 147 and 160, Wis. 
Stats., and ch. NR 14l,Wis. Ad. Code. In accordance with ch. 144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor 
more than $5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than 
S 10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



I 

State of Wisconsin Route to: Solid Waste 0 Haz. Waste 0 Wastewater 0 MONITORING WELL CONSTRUcriON 
Form 4400-113A Rev. 4-90 Department of Natural Resources Env. Response & Repair 0 Underground Tanks 0 Other 0 

Facility/Project Name Local Grid Location of Well Well Name 

Ansul Fire Technology Center ft. 8~· ft. Rtii AFfC-31 
Facility License, Permit or Monitoring Number Grid Origin Location 'ijj~;,.l,!njquo; W9:H tfWT:Illq: ; ;P.NRWclt NIJillbel: ;; 

~--~~~~~~~--~~~~~~ 
Lat. __ 0 ____ ' __ "_Long. __ 0 ____ ' __ '_' or :;;:::::; ; jJJblli@]i :}: : ::::::;: ;;; ,.·.··· 

Type of Well Water Table Observation Well ~II St. Plane ft. N, ft. E. Date Well Installed 

Piezometer 0 12 Section Location of Waste/Source 04/19/95 
Distance Well Is From Waste/Source Boundary ltiW NE 13 31 . 27 0 E. 

ft. Loca~~:n°!f Wel~/~~~t~:·t;w~~/So:~eR. _l8l W. 

Well Installed By: (Person's Name and Firm) 

Gary Wellner 
Is Well A Point of Enforcement Std. Application'? u 0 Up gradient s 0 Sidegradient 

Midwest Engineering Ser 181 Yes 0 No d 181 Down gradient n 0 Not Known 

A. Protective pipe, top elevation 613.59 ft. MSL 

B. Well casing, top elevation 613.22 ft. MSL 

C. Land surface elevation 613 · 6 ft. MSL 

D. Surface seal, bottom 611.6 ft. MSL or _bQ_ ft. 

12. USC classification of soil near screen: 
GP 0 GMO 
SM 0 SC 0 
BedrockD 

GC 0 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CH 0 

13. Sieve analysis attached? DYes ONo 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 

Other 

15. Drilling fluid used: Water 002 Air 
Drilling Mud 003 None 

16. Drilling additives used? DYes 

Describe 
17. Source of water (attach analysis): 

E. Bentonite seal, top 612.6 ft. MSL or 

F. Fine sand, top 611.6 ft. MSL or 

G. Filter pack, top 611.1 ft. MSL or 

H. Screen joint, top 610.6 ft. MSL or 

I. Well bottom 600.6 ft. MSL or 

J. Filter pack, bottom 600.6 ft. MSL or 

K. Borehole, bottom 626.6 ft. MSL or 

L. Borehole, diameter 8 114 in. 

M. O.D. well casing 2.25 in. 

N. I. D. well casing 2.00 in. 

041 
oillill 

00 I 
099 

ONo' 

1.0 

2.0 

2.5 

3.0 

13.0 

13.0 

13.0 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

_,-I. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

3. 

a. Inside diameter: ---in. 
b. Length: __ ft. 

c. Material: Steel 181 0 4 
Other 0 kd 

d. Additional protection? 181 Yes 0 No 
If yes, describe: Geocap & Keyed lock 

Surface seal: 
Bentonite 0 3 0 
Concrete 181 0 I 

Other 0 Ed 
4. Material between well casing and protective pipe: 

Bentonite 181 3 0 
Annular space seal 0 ±L 

Other 0 Lf 
5. Annular space seal: a. Granular Bentonite 181 33 
b. ___ Lbs/gal mud weight .. Bentonite-sand slurry 0 35 
c. ___ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. ___ % Bentonite ... Bentonite-cement grout 0 50 
e. 112 bag Ft 3 volume added for any of the above 
f. How installed: Tremie 0 0 1 

Tremie pumped 0 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 33 
b. 01/4 in. 03/8 in. 01/2 in. Bentonite pellets 0 32 
c. Other 0 ttl 

7. Fine sand material: Manufacturer, product name and mesh size 

a. Badger Mining Sand Fine 
b. Volume added 1/2 bag ft3 

8. Filter pack material: Manufacturer, product name and mesh size 
a. ____ ---'R'-"e=-=d

7
Fl=:=in.:.::t.:.:.#-=:3.o:.O ____ _ 

b. Volume added __ 3::......;bc::a:cg,s __ ft3 

9. Well casing: Aush threaded PVC schedule 40 181 2 3 
Aush threaded PVC schedule 80 0 2 4 

Other 0 

10. Screen material: _____ ....:P=-V-'-'C"'------
a. Screen Type: Factory cut 181 1 1 

Continuous slot 0 0 1 
Other 0 Jii 

b. Manufacturer ___ ..::D::..!i~e~d~ri:.::C:.::h,__ __ _ 
c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

knowled~re. 

0.010 in. 

_lQ&, ft. 
None 181 I 4 
Other 0 £[ 

Tel: (414) 782-7281 
250 East Wisconsin Ave. Suite 1500 Milwaukee, WI 53202 Fax: (414) 782-7289 

Please complete both sides of this and return to the appropriate DNR office listed at the top of this form as required by cbs. 144, 147 and 160, Wis. 
Stats., and ch. NR 14l,Wis. Ad. Code. In accordance with ch. 144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor 
more than $5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than 
S 10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



State of Wisconsin MONITORING WELL DEVELOPMENT 
Department of Natural Resources Form 4400-1138 Rev. 4-90 

Route to: Solid Waste 0 Haz. Waste 0 Wastewater 0 
Env. Response & Repair 0 Underground Tanks 0 Other 0----

I. Can this well be purged dry? 

2. Well development method: 
surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed, and pumped 

compressed air 
bailed only 

pumped only 
pumped slowly 
other 

3. Time spent developing well 

4. Depth of well (from top of well casing) 

5. Inside diameter of well 

6. Volume of water in filter pack and well casing 

7. Volume of water removed from well 

8. Volume of water added (if any) 

9. Source of water added 

10. Analysis performed on water added? 

(If yes, attach results) 

16. Additional comments on development: 

Well developed by: Person's Name and Firm 

Name: Kirk L. Kapfhammer 

Firm: Dames & Moore 

0 Yes ~No 

0 4 I 

~ 6 I 

0 42 

0 62 
0 70 

0 20 

0 I 0 

0 5 I 
0 50 

0 

130 min. 

13.0 ft. 

2.00 in. 

85.0 gal. 

85.0 gal. 

gal. 

0 Yes 0 No 

11. Depth to Water 
(from top of 
well casing) 

Date 

Time 

12. Sediment in well 
bottom 

13. Water clarity 

a. 

b. 

c. 

4.16 ft. 

04/20/95 

~a.m. 
8:45 0 p.m. 

inches 

Clear 0 I 0 
Turbid ~ I 5 

(Describe) 

Chocolate brown, 
sandy, stagnant 
odor 

4.06 ft. 

04/20/95 

0 a.m. 
9:30 ~p.m. 

Clear ~ 20 
Turbid 0 2 5 

inches 

Fill in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended 
solids 

15. COD 

mg/1 

mg/1 

Firm: DAMES & MOORE Milwaukee. WI 

mg/1 

mg/1 

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 



I 

State of Wisconsin MONITORING WELL DEVELOPMENT 
Department of Natural Resources Form 4400-1138 Rev. 4-90 

Route to: Solid Waste 0 Haz. Waste 0 Wastewater 0 
Env. Response & Repair 0 Underground Tanks 0 Other 0 ----

I. Can this well be purged dry? 

2. Well development method: 
surged with bailer and bailed 

surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed, and pumped 

compressed air 
bailed only 

pumped only 
pumped slowly 
other 

3. Time spent developing well 

4. Depth of well (from top of well casing) 

5. Inside diameter of well 

6. Volume of water in filter pack and well casing 

7. Volume of water removed from well 

8. Volume of water added (if any) 

9. Source of water added 

10. Analysis performed on water added? 
(If yes, attach results) 

16. Additional comments on development: 

Well developed by: Person's Name and Firm 

Name: Kirk L. Kapfhammer 

Firm: Dames & Moore 

0 Yes ~No 

0 4 I 

~ 6 1 

0 42 

0 62 
0 70 

0 20 

0 I 0 

0 5 1 

0 50 

0 
::::::::::::: 
;.;;;;.;::~ 

120 min. 

13.0 ft. 

2.00 in. 

80.0 gal. 

80.0 gal. 

gal. 

0 Yes 0 No 

II. Depth to Water 
(from top of 
well casing) 

Date 

Time 

12. Sediment in well 
bottom 

13. Water clarity 

a. 5.18ft. 

b. 04/20/95 

~a.m. 
c. 8:45 0 p.m. 

inches 

Clear 0 10 
Turbid ~ 1 5 
(Describe) 

Silty, oily 
water, brown 
black, strong 
HC odor and 
product 

5.08 ft. 

04/20/95 

0 a.m. 
9:30 ~p.m. 

Clear 0 20 
Turbid ~ 2 5 
(Describe) 

inches 

Silty, oily water 
brown black, 
strong HC 
odor and product 

Fill in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended mg/1 mg/1 
solids · 

15. COD mg/1 mg/1 

Signature: C!!)Jj 
Print Initials: 

Firm: DAMES & MOORE Milwaukee, WI 

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 



I 

State of Wisconsin MONITORING WELL DEVELOPMENT 
Department of Natural Resources Form 4400-1138 Rev. 4-90 

Route to: Solid Waste 0 Haz. Waste 0 Wastewater 0 
Env. Response & Repair 0 Underground Tanks 0 Other 0 ----

1. Can this well be purged dry? 

2. Well development method: 
surged with bailer and bailed 

surged with bailer and pumped 
surged with block and bailed 

surged with block and pumped 
surged with block, bailed, and pumped 

compressed air 
bailed only 
pumped only 
pumped slowly 
other 

3. Time spent developing well 

4. Depth of well (from top of well casing) 

5. Inside diameter of well 

6. Volume of water in filter pack and well casing 

7. Volume of water removed from well 

8. Volume of water added (if any) 

9. Source of water added 

10. Analysis performed on water added? 
(If yes, attach results) 

16. Additional comments on development: 

Well developed by: Person's Name and Firm 

Name: Kirk L. Kapthammer 

Firm: Dames & Moore 

0 Yes 181 No 

0 4 1 

181 6 1 

0 42 

0 62 
0 70 

0 20 
0 10 

0 5 I 
0 50 

0 

135 min. 

13.0 ft. 

2.00 in. 

93.0 gal. 

93.0 gal. 

gal. 

0 Yes 0 No 

11. Depth to Water 
(from top of a. 
well casing) 

6.27 ft. 6.22 ft. 

Date b. 04/20/95 04/20/95 

Time 

12. Sediment in well 
bottom 

13. Water clarity 

c. 8:45 

Clear 0 10 
Turbid 181 1 5 
(Describe} 

181 
Op 

inches 

9:30 

Clear 181 2 0 
Turbid 0 2 5 
(Describe) 

Fill in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended 
solids 

15. COD 

mg/1 

mg/1 

Signature: eQdj.,Z: ?.2~ 
Print Initials: K.!:_/r:. 

Firm: DAMES & MOORE Milwaukee, WI 

0 a.m. 
181 p.m. 

inches 

mg/1 

mg/1 

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 



State of Wisconsin MONITORING WELL DEVELOPMENT 
Department of Natural Resources Form 4400-1138 Rev. 4-90 

Route to: Solid Waste 0 Haz. Waste 0 Wastewater 0 

Env. Response & Repair 0 Underground Tanks 0 Other 0 ----

1. Can this well be purged dry? 

2. Well development method: 
surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 

surged with block and pumped 
surged with block, bailed, and pumped 
compressed air 
bailed only 

pumped only 
pumped slowly 
other 

3. Time spent developing well 

4. Depth of well (from top of well casing) 

5. Inside diameter of well 

6. Volume of water in filter pack and well casing 

7. Volume of water removed from well 

8. Volume of water added (if any)· 

9. Source of water added 

10. Analysis performed on water added? 
(If yes, attach results) 

16. Additional comments on development: 

Well developed by: Person·s Name and Firm 

Name: Kirk L. Kapfuammer 

Firm: Dames & Moore 

0 Yes 181 No 

0 4 1 
181 6 1 
0 42 

0 62 
0 70 
0 20 
0 10 

0 51 
0 50 

0 
::::::::::::: 
L::.;;.:;.: 

75 min. 

13.0 ft. 

2.00 in. 

90.0"gal. 

90.0 gal. 

gal. 

0 Yes 0 No 

11. Depth to Water 
(from top of 
well casing) 

Date 

Time 

12. Sediment in well 
bottom 

13. Water clarity 

a. 

b. 

c. 

3.56 ft. 

04/20/95 

181 a.m. 
8:45 0 p.m. 

inches 

Clear 0 I 0 
Turbid 181 I 5 
(Describe) 

Dark greenish 
gray, sandy, 
stagnant 
sewer smell 

3.51 ft. 

04/20/95 

0 a.m. 
9:30 181 p.m. 

Clear 181 2 0 
Turbid 0 2 5 

inches 

Fill in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended 
solids 

15. COD 

mg/1 

mg/1 

Signature:<;3)Jj Z ?}~ 
Print Initials: K..LJ::. 
Firm: DAMES & MOORE Milwaukee, WI 

mg/1 

mg/1 

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 



State of Wisconsin MONITORING WELL DEVELOPMENT 
Department of Natural Resources Form 4400-1138 Rev. 4-90 

Route to: Solid Waste 0 Haz. Waste 0 Wastewater 0 

Env. Response & Repair 0 Underground Tanks 0 Other 0 ----

I. Can this well be purged dry'? 

2. Well development method: 
surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed, and pumped 
compressed air 
bailed only 

pumped only 
pumped slowly 
other-

3. Time spent developing well 

4. Depth of well (from top of well casing) 

5. Inside diameter of well 

6. Volume of water in filter pack and well casing 

7. Volum~ of water removed from well 

8. Volume of water added (if any) 

9. Source of water added 

10. Analysis performed on water added? 
(If yes, attach results) 

16. Additional comments on development: 

Well developed by: Person's Name and Firm 

Name: Kirk L. Kapfhammer 

Firm: Dames & Moore 

0 Yes 181 No 

0 4 I 
181 6 I 
0 42 

0 62 
0 70 

0 20 

0 I 0 

0 5 I 

0 50 

0 ttt~ 

125 min. 

13.0 ft. 

2.00 in. 

85.5 gal. 

100.0 gal. 

gal. 

0 Yes 0 No 

Before After 
II. Depth to Water 

(from top of a. 4.06 ft. 4.02 ft. 
well casing) 

Date b. 04/20/95 04/20/95 

181 a.m. 
Time c. 8:45 Op.m. 9:30 

12. Sediment in well inches 
bottom 

13. Water clarity Clear 0 I 0 Clear 181 20 
Turbid 181 15 Turbid 0 25 

(Describe) 

Orangjsh, sand:t 

Fill in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended 
solids 

15. COD 

mg/1 

mg/1 

Signature: C?;Jdd. eL q;?~~--c 
Print Initials: KL k 
Firm: DAMES & MOORE Milwaukee, WI 

0 a.m. 
181 p.m. 

inches 

mg/1 

mg/1 

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 




