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Dear Mr. Wojner: 

Enclosed is a copy of the report of the subsurface investigation performed at the 

Ursula Borgerding Estate property. As you know, the Estate has an option to sell the 

property contingent on a WDNR-approved remedial action plan being implemented 

before the end of the year (we have obtained an extension from the original deadline of 

October 1, 1990). We are therefore under very tight time constraints. I realize that you 

have an extremely heavy case load, however I would appreciate your timely review of the 

report and comments on our recommendations. Also, if you can give me a rough 

estimate as to when we may expect your comments, the potential buyer may be 

somewhat appeased. 

Please contact me at your earliest convenience with any comments or questions. 

Thank you for your efforts. 

Sincerely, 

DAMES & MOORE, LTD. 
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Kristine M. Stehr 
Project Manager and Hydrogeologist 
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1.0 INTRODUCTION 

Ursula Borgerding Estate 
Subsurface Investigation Report 

The Ursula Borgerding Estate (Estate) property is located at 435 Woodward Avenue, Beloit, 

Wisconsin. The property occupies a portion of the northeast 1
/4 of the northeast 1/4 of 

Section 35, Township 1 north, Range 12 east (NE 1 
/4, NE 1 

/4, Se. 35, T. 1 N, R. 12 E; 
Figure 1). The site is bounded by the Rock River, to the west, Woodward Avenue, to the 
south, and a City of Beloit green area to the north. East of the property is the Chicago, 
Milwaukee and St. Paul Chicago and Northwestern railroad line and commercial 
development. 

The site is located on the flood plain of the Rock River. There is little topographic 
expression at the site; however, the ground elevation rises approximately 30 feet over a 500-
foot distance immediately east of Pleasant Street, less than 200 feet east of the site. 

In conjunction with plans to sell the property, six underground storage tanks and three 
above-ground tanks were removed and an environmental investigation, in accordance with 

Department of Industry, Labor and Human Relations (DILHR), was performed in 
November, 1989. During the closure investigation, it became apparent that the soil and 
ground water in the area of the underground storage tanks had been impacted. This 
discovery prompted the following site investigation. 

1.1 PURPOSE AND SCOPE 

The purpose of the investigation was to determine the lateral boundaries of the 
environmental impact and provide recommendations for corrective action that address the 

Wisconsin Department of Natural Resources (WDNR) guidelines for site restoration. The 
scope of the investigation included a review of the site history and a review of data 
presented in the CBC Environmental Services underground storage tank closure report, 
dated December 11, 1989. The scope of the investigation included the installation of five 
soil borings, three of which were converted to monitoring wells. The scope was increased 
to include the installation of six additional soil borings, three of which were converted into 
monitoring wells. 



1.2 SITE HISTORY 

Ursula Borgerding Estate 
Subsurface Investigation Report 

The Ursula Branigan Borgerding family has owned the Estate property since May 14, 1913, 

when Edward R. Branigan purchased the lot from the City Ice Company. Before coming 

under ownership by Edward Branigan, the Estate property was owned by several private 
individuals and corporations, including the Rock River Paper Mill, the Beloit College, the 
Beloit Water Power Company and the Knickerbocker Ice Company. 

Operators on the property during the ownership by Edward Branigan included Standard Oil 
Company of Indiana (lease from May 4, 1931, terminating May 31, 1933) and the City Ice 
& Fuel Company. City Ice & Fuel cut ice blocks from the Rock River and shipped them 

via the Chicago, Milwaukee and St. Paul Chicago and Northwestern Railway Companies, 
which operated railroad lines on the eastern border of the property. City Ice & Fuel 

maintained large coal piles on or immediately adjacent to the Estate property. Historical 
photographs also indicate that Deep Rock, of Illinois, maintained above ground storage 
tanks on or adjacent to the property (Figure 2). The storage tanks are suspected to have 

contained diesel fuel for the railway operation. 

Edward Branigan willed the property to Robert and Evelyn (wife) Branigan in 1946, who 

released the property to their daughter, Ursula Branigan Borgerding, later in the same year. 

Since Ursula Borgerding has owned the property, operators at the site have included Price 

Rite Gas, Drevdahl Automotive Painting, Heritage Painting & Decorating, and Superior 
Automotive Electric. 

On May 24, 1984, a 1000-gallon gasoline release occurred at the Price Rite Gas station. The 

4) release occurred when an employee of Richards Brothers, the gasoline carrier for U.S. Oil, 
\1//j /)' failed to shut the proper valve during tank-filling activities. Beloit fire and police 

j .\" ""'1. departments responded to the spill by diking and foaming the gasoline. The spill was ., 
./' remediated under the direction of WDNR staff, who recommended that the remaining 

material be absorbed with sand. The spill is documented in the WDNR "Statewide Spills 
and Hazardous Incident Report," dated September 7, 1989. 
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The future plans for the site are to raze the existing buildings and incorporate the site into 
a river-front parkway system. The property is expected to be turned over to the City of 
Beloit following park development. 

2.0 PREVIOUS WORK 

In November, 1989 Frances Borgerding Sheehy, representative for the Ursula Borgerding 
Estate, contracted Autoquip, Incorporated to remove the six underground and three above
ground storage tanks located at the property1

• Upon removal of the tanks, significant 
gasoline contamination was identified in the soil and ground water in the tank area 
immediately west of the Heritage Painting & Decorating building (UST Location 1, 
Figure 3). The tanks in UST Location 1 most recently contained gasoline and fuel oil and 

were used to service the various gas stations operating out of the building most recently 
occupied by Heritage Painting & Decorating. The ages of the tanks are not known. 

Low-level photoionization detector (PID) readings were recorded for the soils contained in 
a concrete vault located between the Heritage Painting & Decorating and Drevdahl 
Automotive Painting buildings (UST Location 2). The soils were completely excavated from 

the vault, which was later filled with clean fill material and covered with concrete. Ground 

water was not encountered in the UST Location 2 excavation. 

In response to the high PID readings for the soils in UST Location 1, the UST closure 
assessment was abandoned in favor of performing a subsurface investigation with the 
objectives of defining the lateral and vertical boundaries of the soil and ground water 
contamination. 

The first phase of the subsurface investigation was initiated on March 14, 1990 and is 
detailed in the following sections. 

1 
The field activities and laboratory results associated with the UST closure are presented in the CBC Environmental Services 

report titled, "A Report for an Underground Storage Tank Closure Site Assessment at 435 Woodward Avenue, Beloit, Wisconsin," dated 
December 11, 1989. 

3 



Ursula Borgerding Estate 
Subsurface Investigation Report 

3.0 PHASE I SUBSURFACE INVESTIGATION 

Dames & Moore was retained by the Ursula Borgerding Estate to conduct the subsurface 
investigation at the Estate property. Dames & Moore personnel performed the first phase 
of the investigation on March 14, 1990. The first phase of the investigation consisted of 

installing five soil borings, three of which were converted into monitoring wells. The 
locations of the borings and monitoring wells are shown in Figure 4. 

3.1 FIELD METHODOLOGY 

Soil samples were collected at 2.5 foot intervals, using a split spoon sampler, in accordance 
with ASTM methods D-1452 and D-1586. All samples were examined for characteristics 
such as texture, moisture content and signs of contamination. The soil characteristics and 

other sample-specific observations were recorded on soil boring logs (Appendix A). 
Bentonite chips were used to abandon the borings. 

Samples from each interval were containerized in 4 oz. glass jars with teflon-lined lids. Each 
sample was screened in the field, using a Photovac photoionization detector (PID). The PID 
yields a semi-quantitative head-space analysis of the volatile compounds in the sample. PID 
readings are shown on the soil boring logs. 

Between each sampling episode, the split spoon was washed in a TSP solution and double 
rinsed in clean tap water. All down-hole equipment was steam cleaned between borings. 

Soil borings B-1, B-2 and B-3 were converted into monitoring wells MW-1, MW-2 and MW-3 
respectively. Due to the presence of ground water at depths of two to ten feet below the 
ground surface, a well-construction variance from Wisconsin Administrative Code NR 141 
was requested. The variance was granted by Wendell J. Wojner, the WDNR representative 
overseeing the project, on March 14, 1990. Appropriate well construction methods for high 
ground water conditions, were suggested by Mike Lemke of the WDNR. Mr. Lemke's 
suggestions were incorporated into the well designs. The well construction logs are 
presented in Appendix B. 
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The monitoring wells were developed and sampled in accordance with Wisconsin 

Administrative Code NR 141. Details of the development procedure and volumes of water 
purged are given on the well construction logs (Appendix B). 

3.2 LABORATORY ANALYSES 

Soil and ground water samples were transported on ice to the Chem-Bio Corporation 
laboratory in Oak Creek, Wisconsin for chemical analysis. Appropriate chain-of-custody 
procedures were followed at all times. A copy of the chain-of-custody document is 
presented in Appendix C. 

The soil samples were analyzed for total petroleum hydrocarbons (TPH), using an in-house 
infrared method, similar to the "California" method, whereby the contaminant is identified 
by matching the chromatogram to those of known standards. The water was analyzed for 
benzene, toluene, ethylbenzene and xylene (BTEX), using EPA method 601/602. 

The results of the laboratory analyses are summarized in Table 1 ( soil samples) and Table 
2 (ground water). The laboratory reports are presented in Appendices D and E (soil and 
ground water, respectively). The data is discussed in section 3.3 below. 

3.3 DATA ANALYSIS- SAMPLING LOCATIONS 1 THROUGH 5 

3.1.1 Soil Borings 

The materials encountered during drilling indicate that significant land filling has occurred 
at the site. Foundry fill was found in all five borings at thicknesses of up to eight feet. 
Other fill materials encountered included wood and brick. At all boring locations, the soils 
had petroleum odors, usually increasing in strength with depth of sampling interval. Soils 
saturated with dark brown to black oily petroleum were encountered near the ground 
surface in borings MW-2 and MW-3 and at depths of eleven feet in boring MW-1. 
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Soil types encountered below the fill materials consisted of brown or black organic clay, 
sandy clay, sand, silt and pebbles. The soils tended to coarsen with depth and generally 
reflect the fluvial depositional environment. 

3.1.2 Laboratory Results 

Laboratory analysis of soil and ground water samples indicated impact to the subsurface by 
gasoline and diesel fuel. The occurrence of gasoline components is consistent with the 
documented gasoline release of May 24, 1984. According to the data, effects on the 
subsurface soil from the gasoline spill are seen in highest concentration around UST 
Location 1 and west, toward the Rock River, at MW-2. The lower concentration of gasoline 
contamination at B-4 is suspected to be the result of minor releases from the piping or 
dispenser that operated in that area. 

Impact to the subsurface soil by diesel fuel was found at MW-2, and is inconsistent with the 
site history. Diesel fuel was never stored in the tanks of UST Location 2, nor are there any 
records or indications of diesel fuel being spilled in that area. The primary theories to 
explain the presence of diesel fuel are, 1) the above-ground storage tanks, owned by Deep 
Rock (Figure 2) released diesel fuel to the subsurface or to the ground surface, 2) the 

foundry fill materials encountered throughout the site were contaminated with diesel fuel, 
3) diesel fuel was used during ground filling activities to keep dust or other particulates from 

becoming airborne, or 4) the chromatogram produced during sample analysis was not distinct 
and could have been mismatched to the diesel standard. Based on these questions and the 
fact that the objective of determining the boundaries of impacted soil and water was not 
fulfilled, a second phase of investigation was initiated. 

4.0 PHASE II SUBSURFACE INVESTIGATION 

The second phase of the subsurface investigation was conducted on July 5 and 6, 1990 and 
consisted of installing six soil borings, three of which were converted into monitoring wells. 

6 



Ursula Borgerding Estate 
Subsurface Investigation Report 

MW-7 was installed off of the Estate property, on City of Beloit property. The locations of 

the borings and wells are shown in Figure 5. 

4.1 FIELD METHODOLOGY 

The methods utilized to install the soil borings and monitoring wells during the second phase 
of the investigation are identical to those described for the first phase (section 3.1 above). 
Borings B-6, B-7 and B-l0were converted into monitoring wells MW-6, MW-7 and MW-10, 
respectively. A variance from NR 141 was obtained from Wendell J. Wojner on July 6, 1990 
to construct the monitoring wells in a manner appropriate for the high ground water. As 

the water table at the MW-7 location was only two to three feet below the ground surface, 
the screened interval of the well was placed below the water table so that an annular space 
seal could be installed without interfering with water quality. The well construction logs are 

presented in Appendix B. 

4.2 LABORATORY ANALYSES 

Soil and ground water samples were transported on ice to the laboratory for chemical 
analysis. The soil samples were analyzed at Swanson Environmental, Incorporated, 

Brookfield, Wisconsin, and the water samples were analyzed at Chem-Bio Corporation. 
Appropriate chain-of-custody procedures were followed at all times. A copy of the chain-of
custody documents are presented in Appendix C. 

The soil samples were analyzed for total petroleum hydrocarbons (TPH) using the California 
method. In response to the presence of foundry fill materials encountered throughout the 
site, the analyses for ground water were expanded in an attempt to identify other compounds 
potentially impacting ground water quality. The water samples were analyzed for volatile 
organic compounds, including BTEX, using EPA method 8240, and for phenolics, using EPA 

method 420.2. 
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The results of the laboratory analyses are summarized in Table 1 ( soil samples) and Table 

2 (ground water). The laboratory reports are presented in Appendices D and E (soil and 
ground water, respectively). The data is discussed in section 4.3 below. 

4.3 DATA ANALYSIS - SAMPLING LOCATIONS 6 THROUGH 11 

4.3.1 Soil Borings 

Foundry sands and cinders were encountered in all borings, except B-8, in thicknesses of two 

to eight feet and at depths of one to ten feet below the ground surface. In several borings, 

the foundry fill was interlayered with other fill materials, such as brick, sand and gravel. At 
boring location MW-10, approximately six inches of layered paint and paper was 

encountered from one to one-and-one-half feet below the ground surface. The soils at this 

sampling interval (1' -2.5') had a strong solvent odor. Slight solvent odors were noted in soils 
as deep as five feet at this location. There was no indication of this type of contamination 

at any other sampling location. 

Strong petroleum odors were noted in the soils and ground water at all sampling locations 
except boring MW-6; only slight petroleum odors were detected in MW-6, at depths around 
15'. Dark brown to black, oily petroleum saturated the soils from depths of three feet to 

depths greater than ten feet below the ground surface. At these intervals, oily sheens were 
seen on the water in the sampler. 

4.3.2 Laboratory Results 

Laboratory analyses of soil samples collected from sampling locations 7 through 11 indicate 
detectable diesel fuel fractions in the soils. The soil sample submitted from soil boring MW-

6 was selected to represent the highest concentration of impact at that location as 

determined by the PID. However, TPH concentrations were below laboratory detection 

limits. 
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Ground water samples were analyzed for BTEX, VOCs and phenolics. The greater range 

of analytical parameters was chosen to determine if the fill materials had impacted the 
ground water. In the water sample collected from MW-6, trace amounts of carbon disulfide 
were detected. Carbon disulfide is used industrially in manufacturing a multitude of 

products, such as rayon, flotation devices, vacuum tubes, explosives, preservatives and 
cements. It is also used as a solvent, degreaser and pesticide. Possible sources for the 
carbon disulfide contamination are the fill material used at the site or laboratory 
contamination. Although carbon disulfide is a regulated waste, limits on concentrations in 
ground water have not been ratified. However, the proposed regulatory level is 400 ppm, 
which is significantly greater than the concentrations found in the ground water at the Estate 
property. 

In the sample from MW-7, benzene and carbon disulfide were detected. Acetone was also 

detected, however the concentration was only slightly greater than the concentration found 
in a laboratory blank and is thought to be the result of laboratory contamination. The 
benzene source is probably the petroleum encountered in the soil and water during drilling. 

The sample collected from MW-10 contained detectible quantities of benzene, carbon 
disulfide, acetone, 4-methyl-2-pentanone (MIBK) and 2-hexanone. The acetone, MIBK and 

2-hexanone contamination is most likely the result of washing paint and paint solvent waste 
onto the ground in the area of MW-10. MIBK and acetone are regulated substances. 

Trace concentrations of phenolics were detected in the water samples collected from 
monitoring wells MW-6, MW-7 and MW-10. The level for the protection of public health 
set by the WP A in 1986 for phenol is 3.5 ppm ( mg/L ), and the level to control taste and 
odor is 0.3 ppm. The concentrations of phenolics in the Estate ground water are 
significantly less than these regulatory standards. 
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5.0 SITE HYDROGEOLOGY 

Hydrogeologic data were collected throughout the investigation in order to characterize the 

aquifer at the Estate property. The foci of the characterization were the determination of 

1) the ground water flow direction, 2) the hydraulic gradient, and 3) the hydraulic 

conductivity of the aquifer. The purpose of the characterization was to determine potential 

contaminant migration directions, the speed at which contaminants may be transported via 

ground water and to develop a basis for evaluating different ground water remediation 

methods. 

5.1 GROUND WATER FLOW DIRECTION AND HYDRAULIC GRADIENT 

Complete sets of ground water elevation data were collected on July 11, 1990 and July 24, 

1990. The elevations of water in the wells were collected using an electronic water-level 

indicator, marked in increments of 0.01 feet and were correlated to the ground elevation at 

MW-6, which is 750 feet above MSL. Because the screened interval of monitoring well 

MW-7 is below the water table and may not accurately reflect the water table elevation at 

this location, ground water level data from MW-7 were excluded from the calculations of 
ground water flow and gradient. The ground water contours are shown in Figure 6 (July 11, 

1990) and Figure 7 (July 24, 1990). 

Both sets of data indicate a steep ground water gradient to the east. The direction of 

ground water flow indicates that the Rock River may be recharging the ground water at the 

site. The magnitude of the gradient, approximately 0.036, suggests that there may be a 

12rod of the Estate property that is influencing the ground water flow. As 

such, the contamination in the ground water at the site may potentially impact the water 

being withdrawn at the production well. However, production wells in the area are 

suspected to be quite deep, and the primary contaminants in the Estate ground water, 

benzene, toluene, ethylbenzene and xylene, have very low solubilities in water ( <0.1 % ) and 

densities less than that of water and are therefore, not likely to mobilize in the downward 

direction to any significant degree. MIBK and 2-hexanone have slightly higher solubilities 

( <2%) and are also less dense than water. Acetone, although less dense than water, is 
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miscible. However, the occurrence of acetone seems to be isolated to the MW-10 area and 

is in such concentrations that its occurrence may be the result of laboratory contamination. 

5.2 HYDRAULIC CONDUCTIVITY AND GROUND WATER VELOCITY 

Slug tests were conducted on each monitoring well to determine the hydraulic conductivity 

of the aquifer. The tests were conducted, and the data analyzed as described by Bouwer and 

Rice, (1976). The data are summarized in Table 3 and the slope plots are presented in 

Appendix F. 

The hydraulic conductivity (K) at the site ranges from 2.6 x 10-4 cm/sec at MW-10 to 1.7 x 

10·2 cm/sec at MW-6. The geometric mean value of K is 1.6 x 10·3 cm/sec at the site. The 

hydraulic gradient at the site is 0.036. Assuming an average effective porosity of 20%, this 

yields an average linear ground water velocity of approximately 2.9 x 10-4 cm/sec. This value 

converts to 9.5 x 10·6 feet/sec or approximately 300 feet per year. 

6.0 NATURE AND EXTENT OF IMPACTED AREA 

6.1 SOIL QUALITY 

Adverse impact to the soil at the Estate property is found consistently throughout the site 

and on City of Beloit property, in the area of MW-7. The area of gasoline impact was 

defined during the investigation and is depicted in Figure 8. The sampling locations that 

displayed gasoline fractions in the soil are MW-2, MW-3, B-4 and B-5. In each case, the 

sample chosen for laboratory analysis was the sample collected from immediately above the 

water table and not necessarily the sample with the highest PID reading. 

The boundaries of impact by diesel fuel in the soil could not be defined, with the exception 

of sampling location MW-6 (Figure 9). The sample chosen from each location displayed 

either the highest PID reading or was collected from immediately above or below the ground 
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water table. In each case, the samples submitted are thought to accurately represent the 

conditions at the sampling location. The exception is the sample chosen for analysis from 

B-8. This sample was selected to define the lower boundary of impacted soil and is not 

representative of the higher concentrations at that location. The TPH data for B-8 is 

therefore not used to generate the contours depicted in Figure 9. Although laboratory 

analyses suggest that the diesel fuel impact is concentrated around the Heritage Painting & 

Decorating and Drevdahl Automotive Painting buildings, this is not consistent with in-field 

observations and may be the result of the different analytical methods used to determine the 

concentrations of TPH in the soils2
• Based on in-field observations, the degree of diesel 

fuel impact did not differ significantly at any of the sampling locations where diesel fuel was 

determined to be the petroleum product present. 

6.2 GROUND WATER QUALITY 

The most significant concentrations of BTEX in the Estate ground water are found in 

monitoring wells MW-1, MW-2 and MW-3. Of these, the highest concentration is in MW-3, 

located adjacent to UST Location 1, where the gasoline spill of 1984 occurred. This is 

consistent with in-field observations and with site history. The second most highly impacted 

location is MW-1. Based on the ground water flow direction, this area is expected to be 

impacted by the gasoline spill. However, the high concentration of diesel fuel components 

in the soil at this location may also have contributed to the impact on the ground water. 

Based on the ground water velocity, discussed in section 5.2 above, the BTEX in the ground 

water, resulting from the 1984 gasoline spill, could be expected to have traveled more than 

1900 feet if retardation factors, such as hydrophobic adsorption, are not considered. 

However, no significant ground water impact by BTEX compounds is seen in monitoring 

well MW-10, which is less than 200 feet from the spill location and directly in the flow path. 

This suggests that the silt and clay fractions in the soil, coupled with the high occurrence of 

organic matter, may be adsorbing the petroleum components and slowing their movement. 

The occurrence of BTEX compounds in the ground water is shown in Figure 8. 

2 
Soil samples from sampling location MW-1 was analyzed using the Chem-Bio Corporation in-house infrared method; samples 

from MW-6, MW-7, B-8, B-9, MW-10 and B-11 were analyzed at Swanson Environmental using the California method. 
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The remediation of the 1984 gasoline release was directed by WDNR personnel according 

to the guidelines that existed at the time. The present extent of gasoline impacted soil and 

ground water reflect the inadequacy of those guidelines. 

7.0 CONCLUSIONS 

Two phases of subsurface investigation have been performed at the Ursula Borgerding 

Estate property, located at 435 Woodward Avenue in Beloit, Wisconsin. The purpose of the 

investigation was to determine the lateral and vertical boundaries of soil and ground water 

impact at the site resulting from 1) the operation of underground petroleum storage tanks, 

2) the May 24, 1984 documented gasoline release, and 3) historical activities at the site. The 

scope of the investigation included a review of historical documents and the installation of 

eleven soil borings, six of which were converted into monitoring wells. 

Historical documents indicate that the site was owned or operated by various agencies, such 

as Beloit Water Power Company, the Rock River Paper Mill, Standard Oil Company, City 

Ice & Fuel Company, and Price Rite Gas. Historical photographs show large above-ground 

storage tanks, displaying the Deep Rock name, located on or adjacent to the Estate 

property. The operations of any of these companies may have contributed to the adverse 

environmental impacts identified at the site. 

Strong petroleum odors, and in some cases, soils nearly saturated with dark brown to black, 

oily materials, were encountered in all of the sampling locations, except MW-6. Dark brown, 

grey or black foundry sand fill material was encountered in all of the borings except B-8. 

Six of the soil borings, MW-1, MW-2, MW-3, MW-6, MW-7 and MW-10, were converted 

into monitoring wells. 

Laboratory analyses indicate that the impact to the soil from the gasoline spill is limited to 

the area depicted in Figure 8, which is expected, due to the 1984 gasoline release. Diesel 

fuel impact to the soils is found throughout the site and is not consistent with historical use 

of the underground storage tanks that were removed from the property in 1989. Possible 
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sources of the diesel fuel are 1) releases from the Deep Rock above-ground storage tanks, 

2) the use of diesel fuel contaminated foundry fill material at the site, or 3) the spraying of 

diesel fuel on the site to keep dust or other particulates from becoming airborne. The diesel 
fuel contamination was found throughout the site and north of the property, on City of 

Beloit property at MW-7. 

Ground water impact by benzene, toluene, ethylbenzene and xylene (BTEX) is concentrated 

in the areas of MW-1, MW-2 and MW-3. Some impact to the ground water by MIBK and 

2-hexanone was found in the area of MW-10. However this appears to be an isolated 

incident. Additionally, acetone and carbon disulfide were found in water samples from MW-

10 and MW-7; however, due to the low concentration, these are thought to be the result of 

laboratory contamination. 

The ground water at the site displays a steep hydraulic gradient, 0.036 feet per foot, from 

the west to the east. The direction of ground water flow suggests that the Rock River is 

recharging the ground water. The steepness of the gradient suggests that a production well 

may be operating somewhere east of the Estate property. 

The average linear ground water velocity, as determined using the ground water gradient and 

the geometric mean of the hydraulic conductivity measurements, is approximately 300 feet 

per year. Based on these calculations, ground water impact resulting from the 1984 gasoline 

release could be expected to have traveled more than 1900 feet from the location of the spill 

and area of gasoline infiltration into the soil. The lack of significant BTEX concentrations 

at MW-10, less than 200 feet away from and in the path of ground water flow from the spill 

location, indicates that the migration of these compounds may be slowed by hydrophobic 

adsorption or other retardation factors. 

7.0 RECOMMENDATIONS 

Due to the adverse environmental impacts, apparently caused in part by historical activities 

at the Estate property, specifically the presence of diesel fuel in the soil, complete 

14 



Ursula Borgerding Estate 
Subsurface Investigation Report 

restoration of the soil and ground water to pre-industrial conditions may not be practical. 
The area of gasoline impact has been defined. 

Dames & Moore recommends that a pump and treat system be installed to restore the 

ground water quality in the gasoline-impacted area. The water may be discharged directly 
to the Rock River or may be passed through a carbon adsorption unit prior to discharge, 
depending upon the discharge permit requirements. The system may remain in service until 
BTEX concentrations in monitoring wells MW-1, MW-2, MW-3 and MW-10 are reduced to 
acceptable concentrations. 

Respectfully Submitted, 

~;£~TD. 
Kristine M. Stehr f:::t:{/:;f Pl /Mr 
Project Manager and Hydrogeologist Managing Associate 
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TABLE 1 

URSULA BORGERDING ESTATE 

LABORATORY ANALYSIS RESULTS 

SOIL SAMPLES 

SOIL BORING I.D. TPH 

MW-1 I 3.5'-5' 1800 
MW-2 I l'-2.5' 920 
MW-3 I 3.5'-5' 1100 
B-4 / 9.5'-11' 43 
B-5 / 6.5'-8' 3100 

MW-6 I 12'-13.5' ND 
MW -7 I 6'-1.5' 88 
B-8 / 8.5'-10' 154 
B-9 I 6'-7.5' 604 
MW-10 / 6'-7.5' 41 
B-11 / 6'-7.5' 136 

TPH concentrations in parts per million. 

CONTAMINANT 

DIESEL FUEL 
GASOLINE 
GASOLINE 
GASOLINE 
GASOLINE 

N/A 
DIESEL FUEL 
DIESEL FUEL 
DIESEL FUEL 
DIESEL FUEL 
DIESEL FUEL 

ND= Concentration below detection limit of 4.0 ppm. 
NA= Not Analyzed. 



PARAMETER 

BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENE 

CARBON DISULFIDE 
ACETONE 
MIBK 
2-HEXANONE 

PHENOLICS (ppm) 

TABLE 2 

URSULA BORGERDING ESTATE 

LABORATORY ANALYSIS RESULTS 

GROUND WATER SAMPLES 

MW-1 MW-2 MW-3 

1300 220 5400 
ND 9 660 
71 660 130 

100 ND 2100 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

MW-6 MW-7 MW-10 

ND 11 12 
ND ND ND 
ND ND ND 
ND ND ND 

32 32 54 
ND 26 42 
ND ND 69 
ND ND 400 

0.01 0.06 0.04 

Concentrations in parts per billion unless otherwise noted. 
ND= Concentration below detection limit; see laboratory report 

for detection limits. 
NA= Not Anlayzed. 



TABLE 3 

URSULA BORGERDING ESTATE 

SLUG TEST DATA 

MONITORING WELL Yl Tl Y2 T2 A y A T 

MW-1 1.33 33 0.69 151 0.64 -118 
MW-2 0.47 16 0.29 146 0.18 -130 
MW-3 0.20 24 0.06 55 0.14 -31 
MW-6 0.36 12 0.03 30 0.33 -18 
MW-7 0.04 17 0.02 45 0.02 -28 
MW-10 0.23 45 0.10 247 0.13 -202 

HYDRAULIC CONDUCTIVITY (K) 

MW-1 5.7 E-04 cm/sec 
MW-2 4.5 E-04 cm/sec 
MW-3 5.0 E-03 cm/sec 
MW-6 1. 7 E-02 cm/sec 
MW-7 3.2 E-03 cm/sec 
MW-10 2.6 E-04 cm/sec 

GEOMETRIC MEAN 1.6 E-03 cm/sec 
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PHOTOGRAPH DATE, ESTIMATED 1940. 

PHOTOGRAPH TAKEN FROM EDGE OF THE ROCK 
RIVER, FACING EAST NORTHEAST. 

IN FOREGROUND ARE THE PUMP HOUSE AND 
ABOVE-GROUND STORAGE TANKS ("ABANDONED 
ABOVE-GROUND STORAGE TANKS AREA" IN FIGURE 2). 

Dames & Moore -

FIGURE 2 

HISTORICAL PHOTOGRAPH 
SHOWING COAL PILES AND 

ABOVE-GROUND STORAGE TANKS 

URSULA BORGERDING ESTATE 

435 WOODWARD AVENUE 
BELOIT, WISCONSIN 
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SOIL BORING LOG 

URSUL4. BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-1 OBSERVATION WELL: MW-1 
DRIWNG CONTRACTOR: lWIN CITY TESTING CORP. 
DRILLER: GARY WELLNER GEOLOGIST: KRISTINE STEHR 
HELPER: TIM GELICHOWSKI 
DRILL RIG: CME 55 STARTDATE: MARCH 141 1990 
HOLE ADVANCED BY: H.S. 41'4 • AUGER COMPLETION DATE: MARCH 141 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 

Encountered During Drilling 7.0" Oily sheen on wash water and 
After Auger or Casing Pulled - puddled water around spoil. 

CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: 
Strong petroleum odor from hole. -

t.8 Blows on Sampler ~ ci3 a, 

~~CLAS~N ~~ Ii PIO 
~j 1¾1¾% ~~ Signature: · ~ (ppm COMMENTS 

2 3 3 17 1'-25' Grey to black sand, some local silt or clay with 21.1 Petroleum odor. 
pieces of cinder and brick fill material, some 
organic matter in bottom 4". 

3 3 2 10 3.5'-5' Top S-: Grey to black sand, some local silt or clay, 109* Moist 
5- some foundry fill. Strong petroleum 

Bottom 4": Black sandy clay, few pebbles. odor, bottom 4". 
;:: t> 8 16 6'-7.5' Top 10": Black sandy clay, few pebbles. 20.4 Oily sheen, top 1 o·. 

Middle 2": Black sand and pebbles. Strong petroleum 
Bottom 4": Brown sand and silt, some pebbles. odor. 

10· No sample recovery. 
Bottom 61 wet. 

7 7 6 - 8.5'-10' -
1 1 7 9 11'-125' Brown and grey silty sand, some pebbles. 242 Petroleum-

saturated soil. 

15, 

20, 

25. 

Boring terminated at 14' 

30. * Sample submitted for analysis 

I 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-2 OBSERVATION WELL: MW-2 
DRIWNGCONTRACTOR: TWIN CrTYTESTING CORP. 
DRILLER: GARY WELLNER GEOLOGIST: KRISTINE STEHR 
HELPER: TIM GELICHOWSKI 
DRILL RIG: CME 55 STARTDATE: MARCH 14, 1990 
HOLE ADVANCED BY: H.S. 4°t4 • AUGER COMPLETlON DATE: MARCH 14, 1990 

GROUND WATER DEPTI-1 TO WATER READING DATE/TIME OBSERVATIONS 

Encountered During Drilling 2.0' Oily sheen on wash water and 
After Auger or Casing Pulled - puddled water around spoil. 

CAVE IN: ■NO □YES DEPTH TO CAVED MATERIAL: 
Strong petroleum odor from hole. - Two photographs. 

t.8 Blows on Sampler ~ 1il Cl) h.54,,~ CLASSIFICATION ,gi~ Ji PID Ji 1/&½% 
Q.8 

Signature: • ~ ,5??~ _ (ppm; COMMENTS !£ . 
1 2 2 18 1'-25' Top 14": Brown clay, sand and pebble foundry 67.4* Wet, bottom 6". 

fill .. Heavily saturated 

Bottom 4": Black clay, sand and pebble foundry soils and free 

fill. product. 
5-

Underlying soils consist of dark brown to black 
sandy clay, silty sand and pebbles; coarsens 
with depth; gravel at approximately 11.5'. 

10, 

15• 

20 • 

25. 

Boring terminated at 12' 

30. * Sample submitted for analysis 

I 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: 8-3 OBSERVATION WELL: MW-3 
DRIWNG CONTRACTOR: lWIN CITY TESTING CORP. 
DRILLER: GARY WELLNER GEOLOGIST: KRISTINE STEHR 
HELPER: TIM GELICHOWSKI 
DRILL RIG: CME 55 STARTDATE: MARCH 14, 1990 
HOLE ADVANCED BY: H.S. 4°t4 • AUGER COMPLETION DATE: MARCH 14, 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 

Encountered During Drilling 5.0' 
Strong petroleum odor from hole. After Auger or Casing Pulled -

CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -

~.8 Blows on Sampler i':' 1a a, 

~IAL CLASSIF~ON 
a, a, 

PID_, jJ 11/&~ % 
a.8 Ii Signature: r;,~· PL ~ COMMENTS li!!! (ppm, 

3 6 7 13 1.5'-3' Black fine sand foundry fil. 373 Petroleum odor. 

6 8 8 13 3.5'-5' Black sand foundry fill, pebbles at 8'-1 o■; pieces 134* Petroleum-
5- of wood at a•-10•. saturated soil. 

4 3 1 11 6'-7.5' Top 61
: Black sand and pebble foundry fill. 27 Petroleum-

Bottom 5': Black cla!f ey silt, little fine sand. saturated soil. 

10 ■ 

15 1 

20• 

25, 

Boring terminated at 13' 

30, * Sample submitted for analysis 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: 134 OBSERVATIONWELL: -

DRIWNG CONTRACTOR: lWIN CITY TESTING CORP. 
DRILLER: GARY WELLNER GEOLOGIST: KRISTINE STEHR 
HELPER: TIM GELICHOWSKI 
DRILL RIG: CME 55 STARTDATE: MARCH 14, 1990 
HOLEADVANCED BY: H.S. 4l4• AUGER COMPLETION DATE: MARCH 14, 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 

Encountered During Drilling 10.5' 
After Auger or Casing Pulled -
CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -

~.8 Blows on Sampler c!' al a, ~RIAL CLASSIFICATION a, a, ·cc, PID, c. E 

¼'I¾% 
c.8 j~ Signature: ·r~/ · #, g~ COMMENTS i~ t~ (ppm, 

1'-25' No sample recovery. 

3 5 4 9 25'-4' Black sand, silt, clay and pebble foundry fill. 50.1 Slight petroleum 
5- odor. 

1 3 5 9 4.5'--6' Top 2': Black sand, silt, clay and pebble foundry fil 5.3 
Middle 31

: Brown clayey sand. 
Bottom 41

: Black gravely sand. 
1 2 3 8 10· 7'-8.5' Black clayey fine sand. 2.8 

4 6 6 16 9.5'-11' Top 6": Brown clayey sand and gravel. 109* Slight petroleum 
Bottom 1 o■: Brown clayey sand. odor. 

Wet., bottom a•. 
15, 

20· 

25, 

Boring terminated at 11' 

30, * Sample submitted for analysis 

I 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-5 OBSERVATION WEU.: -
DRIWNG CONTRACTOR: lWIN CllY TESTING CORP. 
DRILLER: GARY WELLNER GEOLOGIST: KRISTINE STEHR 
HELPER: TIM GEUCHOWSKI 
DRILL RIG: CME 55 STARTDATE: MARCH 14, 1990 
HOLEADVANCED BY: H.S. 4l4• AUGER COMPLETION DATE: MARCH 14, 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 

Encountered During Drilling 6.5' Olly sheen on wash water. 
After Auger or Casing Pulled - Strong petroleum odor from hole. 

CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -
~ .8 Blows on Sampler 

~ 

If ~RIAL CLASSl~ION ~!1Z PID a.E a.8 
Signature: ::;;~· g ~ COMMENTS i~ ¾I¾% !~ (ppm, 

. -
- - - - 1'-2.5' No sample recovery. 

Black foundry fill up on augers. 
1 10 6 15 4'-5.5 Black sand and silt, some pebbles. 658 Petroleum-

saturated soil. 
5-

1 2 2 6 6.5'-8' Black sand and silt, some pebbles. 377" Wet 
Petroleum odor. 

10 I 

15• 

20 ■ 

25. 

Boring terminated at 8' 

30. * Sample submitted for analysis 

I 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-6 OBSERVATION WELL: MW-6 
DRIWNG CONTRACTOR: ENVIRONMENTAL & FOUNDATION DRILLING, INC. 
DRILLER: BRANDON GEOLOGIST: KRISTINE STEHR 
HELPER: LONNIE 
DRILL RIG: CME 55 START DATE: JULY 5, 1990 
HOLEADVANCED BY: H.S. 4°t4• AUGER COMPLETION DATE: JULY 5, 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 

Encountered During Drilling 13' 
After Auger or Casing Pulled -
CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -

!.8 Blows on Sampler ~ a! a, 

~RIALAS~N 
a, a, IC) PIO_, 

~~ ¾I¾% 
c.1; 

Signature: /; [' , ~ / COMMENTS 
~i! ==~ (ppm, 

4 4 3 3 3.5'-5' Gravel - No sample collected. -
5-

6'-7.5' No sample recovery. 1 1 7 - -
3 6 5 4 7.5'-9' Dark brown and black sandy clay foundry fill. 5.0 Moist 

0 l ~ H 9.5'-11' Brcmn medium sand and pebbles. 10.8 Moist 
10. 

8 11 13 14 12'-13.5' Brcmn sand and pebbles, little silt or clay. 16.2"" Wet., bottom 8". 
Dark grey silty sand layer at 7"-8". 

4 5 11 1~ 15, 14.5'-16' Greyish-brown medium and coarse sand and 1.6 Wet. 
pebbles. Slight petroleum 

odor. 

4 5 9 12 17'-18.5' Top 6': Greyish-brown medium and coarse sand 1.0 Wet. 
and pebbles. 

20· 
Bottom 6": Brown medium sand, few pebbles. 

25, 

Boring tenninated at 19' 

30, * Sample submitted for analysis 

I 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-7 OBSERVATION WELL: MW-7 
DRIWNG CONTRACTOR: ENVIRONMENTAL & FOUNDATION DRILLING, INC. 
DRILLER: BRANDON GEOLOGIST: KRISTINE STEHR 
HELPER: LONNIE 
DRILL RIG: CME 55 START DATE: JULY 51 1990 
HOLE ADVANCED BY: H.S. 4'\'4 • AUGER COMPLETION DATE: JULY 51 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 

Encountered During Drilling 4.5" Oily sheen on wash water. 
After Auger or Casing Pulled -
CAVE IN: ■NO □YES DEPTH TO CAVED MATERIAL: -

j! .8 Blows on Sampler 
~ al CD ~RIAL CLASSIFICATION J!!',? ·c: Cl PID a.E a.o j~ Signature: V~ ,U ~~ COMMENTS i~ ¾½% Ji (ppm) 

5 9 7 13 1'-25' Top 31
: Dark brown sandy clay, some pebbles. 15.7 Foundry glass. 

Middle 5': Light brown clayey silt, some pebbles. 
Bottom 5': Dark brown to black sandy foundry fill. 

30 11 3 10 3.5'-5' Top 7': Black foundry fill. 21 Wet, bottom 5'. 
5- Middle 51

: Brown sand and pebbles. Petroleum odor. 
Bottom 51

: Dark brown clayey foundry fill. 21.f>k Oily sheen. 
WI 1 1 B 6'-7.5' Black foundry fill. Stro~ petroleum 

or. 
WC WC WC lb 

10 ■ 
8.5'-10' Top 31

: Black, sandy foundry fill. 15.7 Petroleum odor. 
Bottom 12': Black clay. Organic texture. 

3 3 3 18 11'-125' Top 6": Black, organic clay. 11.7 Pieces of wood, 
Bottom 12": Grey and black clay. roots. 

Moist 

15 ■ 

20• 

25. 

Boring terminated at 12' 

30 ■ * Sample submitted for analysis 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-8 OBSERVATION WELL: -

DRIWNG CONTRACTOR: ENVIRONMENTAL & FOUNDATION DRIWNG, INC. 
DRILLER: BRANDON GEOLOGIST: KRISTINE STEHR 
HELPER: LONNIE 
DRILL RIG: CME 55 START DATE: JULY 51 1990 
HOLEADVANCED BY: H.S. 4"\'4• AUGER COMPLETION DATE: JULY 51 1990 

GROUND WATER DEPTH TO WATER READING DATE{flME OBSERVATIONS 

Encountered During Drilling 3• Oily sheen on wash water. 
After Auger or Casing Pulled -
CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -

_gi ii BlowsonSampler _gif iii Cl) 

~/4C~Sl~ON PID_, c. E 

¼I½% c.8 Ii Signature: 1/5 ' ,___,,, ,, , ~4.. COMMENTS l:2 t~ (ppm, 
V 

- - - - 1'-2.5' No sample recoverery. - Drove concrete. 

1 1 1 5 3.5'-5' Top 41
: Brown sandy clay and pebbles. 57 Wet 

5- Bottom 1 •: Dark brown silty clay, some fine sand. Petroleum odor. 

Wet 
wt 1 1 8 6'-7.5' Dark brown silty clay, some fine sand. 14.4 O~ sheen on soil. 

P leumodor. 

1 1 1 18 8.5'-10' Dark brown interbedded sand and organic clay. 1.P Wet 

10 ■ 
Oily sheen on soil. 
Petroleum odor. 

wt wt 1 - 11'-12.5' No sample recovery. -
3 6 6 10 13.5'-15' Greyish-brown fine sand, few pebbles. 22 Wet 

15 ■ 
Oily sheen on soil. 
Petroleum odor. 

20 ■ 

25, 

Boring terminated at 13.5' 

30, * Sample submitted for analysis 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-9 OBSERVATION WELL: -
DRIWNG CONTRACTOR: ENVIRONMENTAL & FOUNDATION DRIWNG1 INC. 
DRILLER: BRANDON GEOLOGIST: KRISTINE STEHR 
HELPER: LONNIE 
DRILL RIG: CME 55 STARTDATE: JULY61 1990 
HOLE ADVANCED BY: H.S. 4"\'4 • AUGER COMPLETION DATE: JULY 61 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 
Encountered During Drilling 3.5' Black, oily sheen on wash water. 
After Auger or Casing Pulled -
CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -

!] Blows on Sampler 
~ al Cl) 

RIAL CLAS~ TION Cl) Cl) 

PID 
!i I¼¾% 

a.i; IE Signature: - :/ • ~ ~ COMMENTS !£ (ppm; 
/;>\", y 

rv-

3 3 2 8 1'-25' Top 3": Concrete spoil. 5.5 

Middle 1 •: Black foundry fill. 
Bottom 4": Brown sand and pebbles. 60.8 Wet. 

2 2 1 6 
5-

3.5'-5' Brown sand and pebbles, silty at tip. Petroleum odor. 

3 5 7 4 6'-7.5' Black sand and pebble foundry fill. 128* Wet. 
Petroleum odor. 

wt wt 3 - 8.5'-10' Brown sand - No sample recovery. - Black water. 

10 ■ 
Oily sheen. 
Petroleum odor. 

wt wt wt - 11 '-12.5' Black organic sandy clay. 8.6 Black water. 
Oily sheen. 
Petroleum odor. 

15 I 

20 ■ 

25, 

Boring terminated at 8.5' 

30 ■ * Sample submitted for analysis 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-10 OBSERVATION WELL: MW-10 
DRIWNG CONTRACTOR: ENVIRONMENTAL & FOUNDATION DRIWNG, INC. 
DRILLER: BRANDON GEOLOGIST: KRISTINE STEHR 
HELPER: LONNIE 
DRILL RIG: CME 55 START DATE: JULY 6, 1990 
HOLE ADVANCED BY: H.S. 41'4 • AUGER COMPLETION DATE: JULY 6, 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 
Encountered During Drilling 3.5' Oily sheen on wash water. 
After Auger or Casing Pulled -
CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -

.!!!] Blows on Sampler ~ 1il Cl) ~RIAL CLASC!~l'ATION Cl) Cl) 

Ii PID., c. E c.8 
Signature: :;-d/2.. ~ g -~ COMMENTS l2 11/&¾% !&! (ppm, 

f -

5 3 3 10 1'-25' Top 2": Sand and gravel. £1,,C:t, Layers of waste 
paint and paper. 

Bottom 81
: Black sand, little clay, pebble foundry Strong solvent 

fill. odor. 
4 2 4 12 3.5'-5' Black foundry fill and reddish-brown sand. 121 Wet, bottom 4'. 

5- Solvent odor. 
2 3 5 16 6'-7.5' Dark brown and black sandy clay, some pebbles. 425* Black water. 

Petroleum odor. 

4 4 2 6 8.5'-10' Grey medium and fine sand and pebbles. 119 Wet 

10, Oily sheen. 
Petroleum odor. 

15 ■ 

20 ■ 

25, 

Boring terminated at 8.5' 

30. * Sample submitted for analysis 

I 



SOIL BORING LOG 

URSULA BORGERDING ESTATE 
435 WOODWARD AVENUE 
BELOIT, WISCONSIN 

BORING NUMBER: B-11 OBSERVATION WELL: -

DRIWNG CONTRACTOR: ENVIRONMENTAL & FOUNDATION DRILLING, INC. 
DRILLER: BRANDON GEOLOGIST: KRISTINE STEHR 
HELPER: LONNIE 
DRILL RIG: CME 55 START DATE: JULY 61 1990 
HOLEADVANCED BY: H.S. 4~4• AUGER COMPLETION DATE: JULY 61 1990 

GROUND WATER DEPTH TO WATER READING DATE/TIME OBSERVATIONS 
Encountered During Drilling 4.5" Oily sheen on wash water. 
Mer Auger or Casing Pulled -
CAVEIN: ■NO □YES DEPTH TO CAVED MATERIAL: -

~.s Blows on Sampler ~ ia II) 

~RIAL CLASS~~ION 
II) II) PID a.§ 

¾I¾% 
0.8 II Signature: 1/.S/4' £ L ,,,,,,- (ppm' COMMENTS Jz !&! 

~ 

2 3 4 12 1'-25' Top 11 •: Brown sand and pebbles. 15.2 

Bottom 1 •: Black sand and pebble foundry fill. 
2 4 8 8 3.5'-5' Dark brown to black medium and cosrse sand and 9.1 Wet, bottom 5". 

5- pebble foundry fill. Petroleum odor. 

Wet 
1 1 1 13 6'-7.5' Black organic sandy clay, few pebbles. 13.o" O~ sheen on soil. 

P roleum odor. 

3 5 5 3 8.5'-10' Black clayey sand, few pebbles - No sample - Wet 

10 • collected. Oily sheen on soil. 
Petroleum odor. 

15• 

20• 

25. 

Boring terminated at 8.5' 

30. * Sample submitted for analysis 



APPENDIXB 

WELL CONSTRUCTION LOGS 



I 

.<:talc of Wisconsin 
Department of Natural Resources 

acihty amcuSULl\ BORGERDING 

MONITORING WELL CONSTRUCTION 
Form 4400-113A 8-89 

ft. D N. D s. 
ft. D E. D W. 

Water Table Observation Well Ciil 11 uon uon _,,-

;;- 1/4 of L 1/4 of Section , ), ·) , 012 
undazy y: 

ft. GARY WELLNER 
lrl. Apphcauon 

D Yes D N:J D Downgraiicnt D Not Known TW I N CITY TESTING CORP. 
A. Protective pipe. top elevation ____ • __ ft. MSL 1. Cap and lock7 

~ v 'i ·J-fi. MSL ----#-,---. B. Well casing, top elevation __ j ~. - -
~ 2. Protective cover pipe: 

L Inside diameter: 

Yes □ ti> 
/ 

_!.Q.in. 
_z .Q.ft 

Steel t!) / 04 
C. Land surface elevation __ ') 5 .] 7 f- MSL 

D. Surface seal. bonom ____ ·- ft MSL or _ !.. . .Q 

12. USCS classification of soil near screen: 

□ GP □ GM OC.C OG'N □ SW Q!SP 
□ SM □ SC □ML □ MH □ 0. □ Of 
□ Bcmxx 

13. Sieve analysis attached? □ Yes 
14. Drilling method used: RoLUy D 5 0 

Hollow Stem Auger c:¥ 4 1 

Ohtr □ 

15. Drilling fluid uscd:Waur □ 0 2 
Drilling Mud O 0 3 

16. Drilling additives uscd7 □ Yes 

Air □ 01 
Ncnc [J 99 

Describe ______________ _ 

17. Source of water (attach an.uysis): 

E. fkntonitc ~cal, tup ____ . _ ft . .\ISL ur __ 1 . Q 

F. Fine sand, tup ft. ~ISL ur 2 0 - - - - ·- --- ·-,-

G. Filter pack, top ft. MSL ur 2 5 - - - - ·- --- ·-
1.< 

- - - - ·- ft. MSL or - - .1 ,Q H. Well screen, top 
9 

I. Well :;creen, bouom ______ ft. MSL or_ 1] ,Q 
I 

1. Filter pack, bottom ______ ft. MSL or_ LA . .0 

K. 3orchoh:, bonom ____ ·- ft. MSL or _LA . .0 

L. 8on·holc, di:unctcr _8_ p_ in. 

M. O.D. well casing _ l _ 2 .!i in. 

N. I.D. well casing _) . .Q _Q in. 

! ,,, •renv conitv that 

b. Length: 
c. Material: 

Ohtr □ 
d. Additional Jr(ltection? □ Yea t!J ti> 

If yes. dcsaibc: __________ _ 

3. Surface seal: Bcntonite □ 3 0 
Conactc 13 0 l 

_____________ Ohtr □ 
:...,;-

4. Material between well casing and protective pipe: 
Bcntonite □ 3 0 

Amular space seal f3 
_______________ Other D / __ 

5. Annular space seal: Granular Bcn1onite 1111 3 3 
__ Lbs/gal mud weight ••• Bcntonite-sand sluny D 3 5 
__ Lbs/gal mud weight . . . . . Bcntonite slurry D 3 1 
__ % Bcn1onite . . . . . Hcntorute«mcnt grout □ 5 O 
0 . 1 9 Ft 3 volume added for any of the above 

How installed: Tranic D 0 I 

Trcmie pumped □ o 2 
Gravity l2f 08 

6. Bcntumtc seal: Bcntonitc granulc.s D 3 3 

I □ 1/.t in. 03/8 in. D 1/2 in. Bentonite pellets D 3 2 
NONE ~ □ 

7. Fine sand material: Manufacturer, product name and mesh size 

/ 
ARCO, #9099 SILICA SAND 

, Volume added Q Q 9 6 ft 3 

/ 8. Filter pack material: Manufacrurcr, product name and mesh size 

,/ RED FLINT, #30 FLINT SAND 
Volume added 2 2 2 r;J 

9. Well casing: Flush threaded PVC schedule 40 Clt 2 3 
__ . Flush ~ PVC schedule 80 0 2 ~ 

ft. ____ :··~':. -.-~ ------------~ □ 
1/--0/ 10. Screen material: FI.J,H-1 'IHl.3E7\I];D PVC sam. 4 0 __ 

ft., _,, ✓ Screen type: Factory cut D I I 
"'- Continuous slot D O J 

______________ Oma □ 

tml 

~fanufacturer MONOFIEX, OC. 
Slot size: 
Sloned length: 

11. Back.fill ma1crial (below filter pack): 

TWIN CITY TESTING CORPORATION 

o.Q.1_0_ in. 
1.0. Q ft. 

NO!E '1 
Other D 

'k.1~..: u1111p1.:1..: .mu return rxitn ~Ilks "l 1/us 1,,m1 .1., rc·qum:tl hv c hs. I .W, 1-l .ITT,I l 01 . ,s. ~wL~ .•. U\tl en. , 1s. ,\um. l.odc. n .1lcon1Jnl..: w1L11 
. ii. I 1-l. W" St.115 .. I .11h11e 1,1 I de this t,,nn 111.1\' r,·sull 111 .1 ltlrl<'.11urc uf not 1.:ss ,l..111 SI O. 11()1 more 1ha11 S5,l)00 l,ir ..:alh d.1v .ii' v10lJ!10n. In ,h.:cnrd.u11.:c 
.• d1 .11. I 17. Wis .. 'i1.1ts. i'.1durc Ill til.: 1h1, 1,,nn n1.1v result 111 .1 f,,rlL:Hure ,,t' 1a11 ,m,rc 1h.m -~ l, 1,llOO lnr t:al·h ,1.1v of v,olauon. 
ll n·::: )h.1c1~d .lfl':lS .,r~ t',,r 1):-,il{ IISC ,,n11· :,,·c IIISIDJl'lltlnS lllf lnllfl! miormJlllln. 



I 

State of Wisconsin 
Department of Natural Rc10urCC1 

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 
comprcssro air 
bailed only 
pumped only 
pumped slowly 
Oh:r 

3. Time spent developing well 

4. Depth of well (from top of well casisng) 

S. Inside diameter of well 

6. Volume of water in filler pack and well 
casing 

7. Volume of water removed from well 

8. Volume of WIIL.'T added (if any) 

9. Source of water added 

lll. Analysis performed on water oddcd7 
(If yes, attach results) 

. \uJ1u,mal ..:.ommcnts on d.:velopm1..'Tll: 

%-7 
a 
□ 
a 
a 
□ 
□ 
□ 
□ 
□ 

4 1 
6 1 
4 2 
6 2 
7 0 
2 0 
1 0 
5 1 
5 0 

1~•···•· 
____ min. 

_ _j 3 . .i_fL 

- ..P. ..l :(_ in. 

__ ,L.,;lgal. 

_ _L~._gal. 

__ £._gal. 

□ Yes □ rob 

MONITORING WELL DEVELOPMENT 
Form 4400-113B 8-89 

11. Depth to Water 
(from top of 
well casing) 

Dare 

Tune 

12. Sediment in well 
bottom 

13. Water clarity 

g✓✓,-.J ,., .... :,.. 
,J~ fr~ -1/...,►-

U••/<' h,1 J.;.J • ..:... 

·IP ~L, ,..,_ '7<-

Before Development After Development 

_ _,J :.2. _du ft. 

v..1/.L~I >-~ 
mm d d y y 

. ,ei>-m. 
_2S:...i:C,_ap.m 

_ _:-:-_ inches 

- --= . ...:::-_ft. 

[;, 3 1..t..J...1 5-'"£. 
mm dd yy 

/J , )·- □ a.m. 
..i.;. ..L: e..; .....p.p.m. 

-=--inches 

Clear~0 
Tumid □ 25 

ibc) 

ffi&,/ f;/k,' /{"! 
jd~ /1,,.,~ol 7 

Fill in if drilling fluids were used and well is at solid waste facility: 

14. Tot.al suspended ____ . _ mg/I ____ . _ mg/1 

solids 

15.COD ____ . _mg/1 ____ . _mg/1 

hereby ccmrv that the above mlonnation is true and correct to the best 
ofmv knowk-dl!c~. 

Signature: 

Firm: 

NOTE: Shaded areas arc for DNR use only. See instrUctions for more infonnation. 



';1a1c of Wisronsin 
Dcpartmcnl of Natural Resources 

aci!Jty 

MONITORING WELL CONSTRUCTION 
Form 4400-11 JA 8-89 

ft. 0 N. □ S. 

________ ft. □ E. D W. 

Water Table Observation Well [lI II ecuon uon 

""""---,~~.,....-rn--.,.---..:---:r--.;;;;O;..12--i /JI.L 1/4 of --.Llicl/4 of Section j ') · 
T _L_ N, R / ') ~ E O W 

ft. uon o ell elauve to a.sic/! ource 
orcement Id. Apphcauon □ Upgradienl D Sidegradienl 

□ Yes D Nl D Downgraclimt D Not Known TWIN CITY TESTING CORP. 

A. Protective pipe. top elevation ____ . __ ft. MSL ---t;:==1 ~l. Cap and lock7 m Yes O NJ 

__ '3 ] . :} _ ft. MSL -----''--- 2. Protective cover pipe: 
B. Well casing. top elevation L Inside diameter: 

C. Land surface elevation __ ~i '.2 . .1. 7 f- MSL b. Length: 

_4_.Qin. 
_l. 0 ft. 

D. Surface seal. bottom ____ . _ ft MSL or __ .1. 

12. USCS classification of soil near screen: 

□ GP □ GM OC.C OGW □ SW [jsp 
DSM DSC □ML D MH □ a. D CH 
Olkaodc 

13. Sieve analysis attached? D Yr.s [J ti) 

14. Drilling method used: Rotary D 5 0 
Hollow Stem Auger ~ 4 1 

~ □ 

15. Drilling fluid used:W111tr D 0 2 
Drilling Mud □ O 3 

16. Drilling additives used7 □ Yes 

Air □ 01 
Nmc ~ 99 

a: ti) 
Dcsctibc ______________ _ 

17. Source of water (attach 311.1.lysis): 

E. IJcntonitc seal, tllp 

F. Fine sand. lop 

G. Filter pack, top 

H. Well screen, lop 

I. Well screen, bouom 

J. Filler pack, bottom 

K. Borehole, bottom 

L. Borehole, <liamc1cr 

M. 0.0. well casing 2 2 5 in. 

N. I.D. well ca.sing _l .Q _o in. 

on this form is trua and correct to 
inn 

c. Material: 

d. Additional putection7 

Stoel D 04 

~□ 
□ Yes .D NJ 

If yes, describe: __________ _ 

3. Surface seal: Bentonitc □ 3 0 
Concrete :0 0 1 

_____________ Otha □ 

4. Material between well casing and protective pipe: 

Bentonitc □ 
Armular space seal '3 

Otha D 

30 

5. Annular space seal: Granular Bentonitc D 3 3 
__ Lbs/gal mud weight ••• Bcntonitc-sand sluny D 
__ Lbs/gal mud weight . . . . . Bc:ntonitc sluny □ 3 I 
__ % Benronire . . . . . Bmtonitc-<:ement grout D 5 0 

0 • 0 9 6 Ft 3 volume added for any of the above 

35 

How inst.alled: Trcmic D 0 I 
Trcmie pumped □ o 2 

Gravity ~ o 8 

6. !kntonitc scaJ: Bcn1onitc granules D 3 3 
/ D 1/4 in. 03/8 in. D 1/2 in. Bentonite pellets D 3 2 

NONE 0tm □ 

~fanur'acrurer MONOFLEX, INC, 
Slot size: 
Sloned length: 

11. Backfill m11.lcrial (below filter pack): 

0. QLQ in. 
J.fl. . Q ft. 

None ~ 
O!hcr □ 

TWIN CITY TESTING CORPORATION 
. ·t.:.1-.c rnmpll:tc :U1<l return ooth ~,Jes 11 1Jus 1i,nn .1s required hv, hs. 1-14. : I .,nJ Int). \\.'is. -~ Wb., .1mt i.:n. NR 1-l l. Wis. ,\dm. t\:,,.tc. In ai.:conLmu: w1u1 

. h. I 1-l. Wi, St.115 .. 1.1durc 1,, 1ik Llus l<>nn Ill.I\' r.·~1111 111 .1 lorh'.lllll<' of 111H 1,:\s ,LJ.n) Ill. 11iir 111tHC 1tun 55.1>1)() l,1r cad1 dav ,if v10l.urnn. In .u;cordmi.:c 
• 11 11 .h. I 17. Wis. St.its., 1.1d111c 1n tile 1lu, 1,,nn rn.1v n·sult 111 .1 f,,rr_-11ur,·, .1 11111 111<>rc ttun , i ·1.ll<~l lnr ca,h <1.1y of vmlauon. 
·!OT::: :ih.11.k<l .ucas arc lllr L)!',11{ 11s.: 1•nly. S,·i: 111~tmi.:111ms lnr rm,r.: rnwnn.1twn. 



St;itc of Wisconsin 
Ocpanmenl of Natural Resource, 

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 
Olhcr 

3. Time spent developing well 

4. Depth of well (from top of well casisng) 

5. Inside diameter of well 

6. Vol wne 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 ndded 

10. Analysis performed on wat&."1' added? 
(If yo.:s, attach results) 

. \JJ111,mJI ..:ommcnLS on d,:velopmL-nt: 

ell Jeveloped by:, ersons Mle and um 

Nam.;: 

Firm: 

□ Yr.s 'r 

t'41 
a 6 1 
a 4 2 
□ 6 2 
□ 7 0 
□ 2 0 
□ 1 0 
□ 5 1 
a 5 o 
a 1 > I 

......... -

MONITORING WELL DEVELOPMENT 
Fenn 4400-113B 8-89 

11. Depth to Water 
(from top of 
well casing) 

Dare 

Tune 

12. Sediment in well 
bottom 

13. Wa1a clarity 

Before Devel ment After Dcvelo ment 

.(J'JJ.!....S-1.:::_o 
mm d d y y 

.i: l. : .£ ~:-

..:=-;-_ inches 

i;, 21 1- !.:.... I ~ '::.. 
mm d d y y 

oa.m. 
£1. L: ...l~.m. 

_ .-:::-;-_ inches 

___ ..Lfrun...----:. /a;lf R//~ ") 
,cu .,,_ 11,'w - I 

Clear □ 10 
Tl.llbid~5 
Dcscnoc) 

Clear ,,£'(.lO 
Turbid □ 25 

ibc) 

_..£.~.1._ (L 

- .t!. . L _.r in. 

--L/. ,:1gaJ. 

_.1..£.-= gal. 

--~-gal. 

Fill in if drilling fluids were used and well i.s at solid wut.e facility: 

14. Tot.al suspended ____ . _ mg/I ____ . _ mg/I 

solids 

15.COD ____ ._mg/I ____ ._mg/I 

herebv ccnuv that the above mlonnalion is true and correct to Ilic best 
oi mv knowlcd •c. -, 

Signature: 

Firm: 

NOTE: Sha.Jed areas arc for DNR use only. Sec instructions for more information. 



I 

<;1a1e of Wisconsin 
Department of Natural Resources 

acillly rDJCCt ame URSULA BORGERDING 
COLD SPRING RESOURCES 
ac1hty 

ypco C WaU!r Table Observation Well [l 11 
012 

undary 

ft. 
orcement Id. Apphcauon 

on 

MONITORING WELL CONSTRUCTION 
Form 4400-11 )A 8-89 

fL 0 N. 0 S. 

ft O E. OW. 

1,1:- -~ f ~ 1/4 of Section , S , 
. . 

GARY WELLNER 
our~ 

0 Yes D r-l> D Downgradicnl 0 Not~own TWIN CITY TESTING CORP. 
A. Protective pipe. lop elevation ____ . __ ft. MS 

B. Well casing. top elevation __ :!. i .:J J ft. MS 

C. Land surface elevation __ 'll .l / f- MSL 

D. Surface seal. bouom ____ ·- fL MSL or _ J . .D 

12. USCS classification of soil near screen: 
□ GP □ GM OGC OCNI O SW 121.SP 
0SM □ sc □ML □ MH □ CT. EiOI 
□ Bcmx::lc 

13. Sieve analysis au.ached? 0 Yes 19 r,lJ 

14. Drilling melhod used: Rowy O 5 0 
Hollow Stem Auger CJ 4 1 

Ohtr □ 

15. Drilling fluid used:Waur D 0 2 
Drilling Mud □ O 3 

16. Drilling additives used? □ Yes 

Nr □ 01 
Nmc CZJ 99 

~ r-l> 

Describe ______________ _ 

17. Source of water (attach .uulysis): 

E. Dcntonite seal. top 

F. Fine sand, top 

G. Filter pack, top 

H. Well screen, top 

I. Well screen, bouom 

____ ·- fr. ,\ISL or __ 1 . .i) ft. 

I 

____ . _ fl. MSL or __ ~ . ~ r ft. 
·' 

ft. MSL or 2 5 fr. - - - - ·- - - - ·-; 
_.., 

____ . _ ft. MS L or __ J . .i) 
I J 

ft. MSL or 1 3 0 ft. 

I. Cap and lock? Yes □ ri> 
~ 2. Protective cover pipe: 

L Inside diameter. 
b. Length: 
c. Material: 

d. Additional putCJCtion7 

4 O· 
-- • - m. 
_7_ ,Q_ fL 

Stoel [I 04 

Ohtr □ 

Uyes.describe: __________ _ 

3. Surface seal: Bentonile □ 3 0 
Concrete m O 1 

_____________ Ohtr □ 

4. Material between well casing and protective pipe: 
Bentonitc □ 

Armular space seal 121 
Ohtr □ 

30 

5. Annular space seal: Granular Bcnton.itc l2i 3 3 
__ Lbs/gal mud weight .•• Bcntonitc-sand slurry □ 3 5 
__ Lbs/gal mud weight . . . . . Bcnton.itc slurry D 3 1 
__ % Bent~nire . . . . . Bcntonitc-ament grout D 5 0 

0 , 1 9 Ft volume added for any of the above 
How installed: Tranic □ 0 I 

Trc:mie pumped 0 o 2 
Gravity ~ o 8 

6. Bcntom1c seal: Bcntonitc granules 0 3 3 
/ D 1/4 in. 03/8 in. 0 1/2 in. Bentonire pellets O 3 2 

NONE Otha 0 
7. Fine sand material: Manufacrurer, product name and mesh size 

' / ARCO, #9099 SILICA SAND 
/ Volwne added O. 0 9 6 ft 3 

/ 

8. Filter pack material: Manufacturer, product name and mesh siz£ 

; RED FLINT, #30 FLINf SAND 
_ :· Volwne added 2 • 0 3 ft 

-c- . 9. Well casing: Flush threaded PVC schedule 40 X] 2 3 
__ Flush lhrcadcd PVC schedule 80 □ 2 4 

J. Filter pack, bouom ____ ·- ti. MSL or_].~ . .Q 

____ ·-ft. MSL or_ l J. . .Q 

fl. ____ :'· c~ ·.-. ~ ------------ Other □ 
%'' 10. Screen matcrial:FIIHl 'IliirnD PvC SJiEP. 40 

K. Borehole, bouom 

L. Borehole, di:imctcr 

M. O.D. well casing 

N. I.D. well casing 

8 O 

2 2 5 --.- -
_2,..00 

in. 

in. 

in. 

ft.'--.. ~ Screen iype: Factory cut Cl[ 1 I 
"-._ Coniinuous slot D O \ 

_______________ O~cr □ 

~1:tnufocrurer M0N0FIEX, TIC. 
Slot size: 
Sloned length: 

I 1. Backfill matcriaJ (below filter pack): 

o.Q lQ in. 
lQ .Q ft. 

None [ig 

()thcr 0 

I l't1renv con1fv that tho :nrormauon on !his form 1s true and correct to rho best 
hnn 

TWIN CITY TESTING CORPORATION 
. 'k.1.,.: u1111p1.:1c JJld rclum 0'1111 ,,Jes OI !lus 1,mn .l:i rc·qu1rc11 l>v l hs. 144. I I .,n,I \ r,1). \\, IS. :i Lll'i., .uul ,11. NR 1-11. W,s. ,\dm. c .. .ic. ln accortllncc w1lh 
, h. 11-l. \Vi, S1.1ts .. l.1ilurc 1,111h: tlns t,,nn 111.1v rc,ul1111 ,1 tlirt,:1tur,· of 11,H 1~,s ,1..111 ::,Ill. ,1nr 111111c 1h;in $5,000 f,,r c:u.:h d;1y ,if v1olauon. In ai:con!Jncc 
111/1 .11. 117, Wis. StJLS .• :.1ilurc Ill iii.: 1h1> 1i,~1 m.1v result 111 ;i t'.irr.:11urc ,,1 11,11 ,11,,rc thm )i,1.(\00 lor ca~h day otv10launn. 

•;1 r;·::: .'ih,ukd .1n·:is arc 1nr UNK 11'.>.: l'n1,· . .'i~c 1mtn1c:111,ns tor ,m,ri: 1111crm.111,,n. 



I 

State of Wisconsin 
Department of Nlltural Resourca 

1. Can this well be purged dry7 

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. D1.-pth of well (from top of well casisng) 

5. Inside diameter or well 

6. Volume of water in filter pack and well 
casing 

7. Volume of water removed from well 

8. Volume of ww.-r added (if any) 

9. Source or water IKkled 

10. Analysis p..-rformed on welcr added? 
l If yes, attach results) 

. \~1uun;il ,._,nuncnts on dcveloptm.-nc 

□ Yc:s ~ 

~ 4 1 
a 6 1 

□ 4 2 
a 6 2 

□ 7 0 

□ 2 0 

□ l 0 

□ 5 1 

□ 5 0 

□ 1 ....... I 

----. 
_ _L .J. 2 rL 

?) I f'" -- ___ tn. 

I., z ---· gal. 

_.J..?::. ._gal. 

- _-::::; - gal. 

C Yes □ ~ 

MONITORING WELL DEVELOPMENT 
Fann 4400-113B 8-89 

11. Depth to Water 
(from top of 
well casing) 

Date 

Tune 

12. Sediment in well 
bouom 

13. Wau:r clarity 

v-,JI j,,~1./.--;.
.m J,r.. I 11/t~l1 

Before Development 

~ 7,, ___ • __ ft. 

.£..!1 _t.l/ / ~ 
mm d d y y 

'1!:, a.m. 
L1 _ :<-f .5._a p.m 

-= _ . .= inches 

After Develo ment 

- ...::-_ . --=- ft. 

.!::LI~-[./ ~:: 
m m d d y y 

. oa.m. 
£ .:;_ : ~ :.;'...Ja9',m, 

..::__.":_inches 

Clear~J;i..:.20 
Turbid□ 25 

ibc) 

;;:~::>< 4 /~ 

Fill in if drilling fluids were used and well is at solid wutc facility: 

14. Tola) suspcoooo ____ . _ mg/I ____ . _ mg/I 

solids 

IS.COD ____ ._mg/I ____ ._mg/I 

hereby ccnir.· L'iat the above mlormalion is true and correct to the best 
ofmv knowlcdl!e. •· 

Signature: 

Firm: 

NOTE: Shaded areas arc for DNR use only. Soc instl'Uctions for more infonnation. 



S1.,1e uf Wis..:011.,,n 
Dcp.1ll.ln..:111 of Niitural RcwUJc.:s MONl'I'< >RIN<; Wl:.U.. CONSTKUCJ"I< lN 

I-urn, 44lXI- I t)A K !19 

________ tL □ N. □ S. 

ft 
011:cmcnl SI.Ii. Applu:auon 

0 Yo □ NJ 

A. PruLC:CLive pipe. iop elevauon 

li. Well CUlllio iop dcv&IJOn 

____ . __ ft. MSL 

__ ~ j_ . Q S ft. MSL ----11-,--, 

C. 1..Mnd swf acc elevauon _ -~'] ~) r MSL 

U. Surl .. u: !><:Ill. buuum _____ . _ fL MSL ur .. _ :1 
12. uses CILSi1.f1cauon of ,oil near screen: 

□ GP □ GM □ GC □ cw □ SW cb-sP 
□ SM □ SC □ML □ MH □ CL C Of 
□ Bcaoc& 

Cl Yca 

14. Drillin, mclbod UICld: Roe&. J 
Hollow Sum Augl2" 

ota 

15. Dnllln& Owd usc:d:Wlllff □ 0 2 
Dnllin& Mud □ o 3 

I b. ~ add.tuvea uaed7 □ Yca 

l.)Qcnbe _________ _ 

17. Source of wl.LQ' (aa.:h analysis): 

E. Bcn10niLC Kal. t.op 

F. F111e ,and. wp 

G.Fuiupau.top 

H. Well screen. top 

____ ·-IL MSL or __ J .3 ft. 

______ fLMSLor __ i,_.Q ft 

____ ·- ft.MSLcr __ 5,Q fL 

____ ·- ft. M.SL or __ '7 .Q 

1. Well acrcc:n. boaom ____ ·- ft. MSL or_ L 1.P t"L 

J. Filler pack.. bouom 

K.. &rc.hol~ boUOOl 

M. O.D. well cam, 

N. l.D. well cuing 

____ .-ft. MSL o· _j_ :f _O fL 

- - - - ·- fl- MSL o.· - L J..P h. 

_f.E in. 

in. 

in. 

f1. 0 E. 0 W. 

I. Cap and lock? 

~ 2. Pro!C(;uvc cover pipe: 

L lnaklc dtamcta: 

b. Lcnitlh: 

c. Ma1cn&I: 

Ym □ N> 

l_.~m. 
I . -1 1L _,,.. - -

S Led (lj._ 0 4 

Wu □ 
d. Add1uonal JTI>lCclX>n7 □ Ym fl( N> 

Uyca, dcacnbe: __________ _ 

3. Surtacc IC&I: Bauonnc □ 30 

Coruc1e~ 0 I 

-- -- --- --- ---·----- - Olha- 'Cl --
4. Mllaill betwocn well CMIJ\i and pocective pipe: 

&nlorulC O 30 

Amu1ar IJJIICC aea1;a 
Oba- □ 

5. Annular apace IIC&l: Granular lkntomlC '¢. j"j" 
__ Lba/gal mud weigh! .•• BcntorulC-und 1luny O 3 5 
__ Lhe./i;•l mud WC1¥hl.... Bcnwn11.c slurry D 3 l 

__ 'i\ licn111ru1e . . . . . lknwrutc-u:mcm grout O 5 o 
0 .Y _'6 __ Ft 

3 volwno adlSod tor any of the above 
How inatallaJ: Trame O 0 l 

1'.IIIJUC pumped O O 2 
Gravuy 91- 011 

b. liento1111.e aeal: Bcmoniu: granule, O 3 3 

□ 1/4 in. r;Q/11 in. D 1/2 in. .Bauorule pcllcu O 3 2 
A -t'.?J/JE: 0tta o 

7. Pine 1&nd ma.;al: Manu.f11C1wcr, JXO<luc1 name and meah ;~ 

1/1:<"< 6 7 it:9<-iqa .<., UC d ,c-d N 0 
Volwnc added __ ,:i_.....,__Q,_ ____ ft 3 

II. Fi.her p. ack material: M111ubcwra-, prod~ and ITlaJ} au.c 
Qt~ .p F k I A.(r; ti Jc- .i::.LL.A..) i "M11.)D 

Volwnc addat..ilL...3-1- _. _ . __ ft J 
9. Well cu&n&: Auah threaded t>VC iehcdule 40 _)2( 2 3 

Alllh dRadcd PVC IChodule MO O 2 4 

Otha- □ 
10. Screen ma~~~: fj, ><-ti 7/-IIZtd/)f: L) VJ£.. CCi/[J;J Lh 

Sc:ra:n typo: hcwry cut ~ I I 
Conunuou1 1l01 □ o 1 

-----------=--.-- Other □ - -
Mllllulacturcr Hon, b E {f:X . we. 
Slol ilLC: I o.a .J {Jin. 
Sloucd le11glh: L (!. ~ft. 

1 I. 1McktilJ ffllJa'ia1 {bllow filicr JSlt): Ncn JfJ... 
---------- Ot.h..:r □ 

tnn ·• ' I l ;/ 
, / / -;;~'! ,5 (l /?;y; ;<t·' 

·~'-".•L.,--,-'1,'--pl-~-LC_.,..iJ-4-re~1-ur-n~--lh.._,s1 .... Jc-·~--u--.-,...,1-~ ,·,~;,, 4.!> rc,1uucJ hy c . I . 14 an 16li.'w;;-'-_ ;.-lll..:...,;.15 __ ,--11...,,.,...,d,..1....,,....;.,...,.,...I.TM,..1s-. ,-\-d1_11_ . .,.....ou_c_· ....-11-.i-Lt.-t-,1l-,-l.i_11_L_c_w...,.1lh~-

1.h 144, W1~ S1111~ .. l,ulwc lu Ii.le Ltm lonn n,. 1 roull 11111 furlc11urc ul 1101 lcs:. lh1U1 \10. 11oi 1111>11· lllllrt \\000 fur c1d1 duy of vtuliUJOn. In au:ordancc 
"'11h, h. 147. Wt~ Sl.lll.5., failur~ 10 lilc this lu1111 m~y rc.sull 1n a forfc1111rc of 11111 more lhan ~ 10,000 for each day of vt0l1uon. 
i.J, ,·n:- '-h"'-1.ttt lll'Cas uc for DNk use only. Sec uuuucuons for more mJorm111100. 



Sl..ili: of Wi!><:01"111 

Di:P4[Un~11 uf NalW'iu ~MJW'COI 

1. Can Iha well be JlUficd dry7 

2. Well developmc:m method 

1wgcd w11h bailer and bailed 
11.ageJ with bwc:r and pumped 
surged wilh block. and bailed 
1urgeJ wilh block and pumped 
surged w,lh block., b&i.Jcd and pumped 
com(n.ucda,r 

bailed only 
pwnpcdonly 

pumped 1lowly 

~ ---
3. Time lpCIU dcvclopin& well 

4. Dcplh of well (hom 10p or well cuiln&) 

5. lnaadc di&mClla' of well 

6. Volwno or Wala in fill.Cir i-;k and .,,di 

CIIMJll 

7. Volwno of wa&u removed from well 

II. Volwneofwau:raddcd(ihny) 

9. Sow-cc of wa&a added 

10. Analysis performed on wit.a' lddcld1 
(lf yea, alUlch ICIUlll) 

Ai.JJ1uonal conunc:rua on dcvc:lopnenL: 

ell developed by: enon I amc: an,J inn 

□ Yea ~ 

□ 4 1 

□ 6 1 

a 4 2 

□ 6 2 

a 7 0 

□ 2 0 

a 1 0 

□ 5 1 

□ ~ 0 

C 1=-1 
____ nun. 

--___ ._gal. 

C Yea C }IQ 

Namc: /430/µ /(f, S/4·/✓ 
rum: 

MONITOlUNG WELL DEVELOPMENT 
Fonn 4400-113B 11-119 

Before Dcvclu mc111 Af1er Ucvclu mcnl 
11. Dc:plh ID Waicr 

(from iop or _ L 3 . t9 ~ ft. _ _L,;).. 9 'f rt. 
wcUcuinl) 

Duo 

Tune 

12. Sediment in well 
bol10m 

13. Wiler clariiy 

~7_1.l_f_1 'fO 
mm dd yy 

ti ~ ~-"'· -L=-~□ p.m 

__ ._mchc1 

__ , __ , __ 
m m d d y y 

-; ~o □ •-m. 
- ...J... : - ::::..,a=i?.m, 

__ ._inches 

Fill in if dri.llm& llwdl wen, UICld and well ia a1 aolid wu1.c (acil.11y: 

14. Total 1uspavJcd ____ . _ m,g/1 ____ • _ mg/1 

aolidl 

15.COD ____ ._m,g/1 ____ ._mg/I 

hereby ccni y 1hlll lhe above tn onnauon 15 lJUe and correct IO the n 
of III k.nowlc<l i:. ~ 

Signawrc: 

Firm: 

NOTE: Shaded area arc for DNR uac only. Sec ilu1n1etiona for more infornwion. 



State of Wi.s..:011~111 
Dcparun.:nt of Natural k.c!>Owccs MONIT< >KING Wl:.U. CONSTk.UCTlt >N 

l·onn 4400- 11 )A 11-119 

________ fL □ N. □ S. 

Type of Well Waca Table Oblctvauon Well~ 
P1,·1J>lll<'Lcr {J 11 

ry 

ft 
oro;ema11 Sui. Application 

□ Yo □ N..i 
____ . __ ft. MSL A. ProLCCtive pipe. LOp elevation 

H. Well CUlflio LOp dcvauon __ 31 .'::L~-fi. MSL ----4f.. 

C. Land swfacc e.levlllOn _ 'i '2 .J !;, r MSL 

U . .Swl,u.;c: :.c:111, buuom ____ . _ fL M.SL or __ . ~ fL~\;:.~;. :; 

12. USCS cl-1..f1ca1.1on of aoil near screen: . '"~'~;~ •• : 

0 GP □ GM D C,C □ GW D SW Cl-SP • 
D SM □ SC □ML □ MH □ a. C Oi 
□ Bcaodt 

13. Sieve an&ly111 auachcd7 □ Ym 
14. Drillm& method uacct Roi.II. -y D 5 0 

Hollow Stan Auga S 4 1 
Oita □ .~;~ 

15. Dri.llin& fluid used: W lit« 0 0 2 
Dnllmi Mud □ 0 3 

Ar a 01 

N(nc ~99 

lo.~ addJuvea mcd7 □ Ym 

~cnbe _________ _ 

17. s~ of wau:t (anach analysis): 

E. Hentoniic a;c&J. LOp 

F. f UlC 1.nd. lOp 

G.fu1etpM:k.L0p 

H. W cU &accn. iop 

1. Well a:rccn. bouom 

____ . _ ti. MSL or __ ,2- . .2 ft. 
____ . _ fL MSL or __ 'j_ .L[ ft 

---- ·- n.MSLcr __ 5_';[" fL 

____ . _ n. MSL or __ ~. ':i f 

____ . _ n. MSL or_ ,l. L . 5' ft. 

J. Filter pack. bouom ____ ·- n. MSL o• _L L _{"'fL....___ .·; · 

~"""""' 
K. l:km:hoh; bouom 

L. &rdX>k:. chame&cr 

M. 0.D. well CMUll 

N. l.D. well cuma 

j f ''~;~ 
____ ,_ fLMSLo: _ 1.J fl.";~\.·.:, 

_f_y in, 

_?,?S in. 

_].EQ in. 

fl. D E. 0 W. 

y: 
,c J\ '/)() ' 

- I µ, D No1Km,w11 f 11. /•{";-,l\}f1..lt:J'v1TI}/, l_ft.1.,:,,_ .,!,.':,/· 
~l.Capandlock7 ~Yea □ /It, 

2. ProLceuve cover ptpc; 
L lJIJidc dwnc&cr; 

b. Lcniclh: 

c. Mu.aw: 

_'/.. ~)111. 

_7. q°fL 
Sled IZf-._ 0 4 

Uhri' □--. 
d. A<.lthuunal proia:uon7 □ Yee ~ No 

lf yea. dciatbe; -----------

3. Sw'facc IOal: Bauonuc D 30 

Cornetc'JiL.-0 I 

·--- -- ·- -----· -------·- Otta □ 
4, Maurial betwocn well CMJh& and protcetivc pipe: 

lknwrutc D 3 O 
Annular apace lcal ~ 

Oha □ -... 
5. Annul11 ,pace IU.I: Granular Beruomtc _a.. 3 3 
__ Lbe/gal mud weight .•• 8cn101Ute--aand 1lurry D 3 5 
___ Llll>/i;11I muJ WCl~t •.... Bcnwruu: slurry O 3 1 
__ ~ Bent')rute . . . . . liauorutc-«111cn1 grout □ 5 O 
. .J.L. .3 _Ft volwn,c Mtdod tor any ot lhe above 
How inll&lled: Trenuc D 0 1 

Tnrruo punpcd □ o 2 
Gravity fi( 0 8 

6. Hentmutc aeal: Beniomte granules □ 3 3 

□ 1/4 ~- □3/11 in. □ 1/2 in. lialtoruLC pcllcta O 3 2 

,J..J611.)c-- 0ttxr □ 
7, f,r~d maLCrial~Manufa&:twa, uc~ name !!)Ii meah lllC 

ftL C' ·, f '- (, (' (' ( /4 C It 2,)(1.' I/( 
Volume died __ _l_ __ .5":' __ _ It 3 

II. ft"Cf_ pack f!!jl,C1i&l: ~ullC~-· i:.od~namc arxl meah -~ 

A al_ I ,.i,IA 'I ,;JL£ ~ &: //1 1T7rpt I) 
'Volumeaddcd~.:f....L __ _ ft 

9. Well cuw1: Auah lhreadctJ PVC schedule 40 )9_ 2 3 

Auah llnadcd PVC &chodule 110 0 2 4 

~-----,----,,-- Other □ 
10. Scrocn ma~~a1?"'1- b S,11 -·,!1,1 

• :'['£-~/J_j.)f-G f/4 I ,t;"~ hl:;4 ~ '- ~ 
Saccn iypc: J-actory 1."Ut CJ,< 1 I 

Conunuou1 alot Cl O l 

---~-r-----=-------=a=-= Other □ 
f/otWAEX:LA.C --MIU\uhcuacr 

Slot 11i.c: 

Sloucd le11glh: 
o.O_({lin. 
/-<!-~ft. 

11, tiactn1.I ffllllN1 (be.low fiJra pm:k): NinX 
01.hcr 0 

/ ~/, ';:'/ 5 ..1 0!//'/'./Ct' I l'k .... ...: cU11,pklc 41.,J return Hh mlcso 1~ 1:~i,_1_.u_r_c_qu ..... ir_c ... ·J""'l-1y_t..,.· - . ..-,-,.-,.,..,4.,...an--,...,..16'f.Wi_s __ 'i<----'1""-:-'"7''7f""r.-m,;_s . ..;:A:-, ..... l,-,1.,_,....(-,.:-k~,-,-aL-_L-o-r17J.1-11-Lc-· w....,...,Lh,--
d1 144, W1.,, .S111u. lailwc III hie Lim fonn 111,J rc:.uh 11111 furlc11ure of 1101 le:.:. lhdll \10, lllH 111 .. "· th1111 $\IK)() fur e1llh d11y ,1( vwl.umn. In llCCOrtanu: 
.,.. 1Ll1 , h. 147. Wr'!,, .Sllll.5 . f allure lo ftlc Lim l1•rm may result m • forle11ure of not more than~ I0,000 fur each dly of violauun. 
"" ,.,.i; . ..:harl,,,,t •n-u a,-e for ONK u1c: only. Sec uuaucuona for more mtormauon. 



I 

S1.11c o( Wi~1111,111 
UcP'f\Jn1;J 11 u f N 11ur llJ Kc:wuice11 

. l. Can Lhil well be JJUlicd dry? 

2. Well development method 

1wgcd wu.h bailer and bailed 
1wgClJ wilh batlc:r and pumped 

surged wilh block and bailed 

1urged wilh block and pumped 

surged wilh block. bailed and punped 
comJffaiedu 
b&iled only 

pumped only 

pumped 1lowly 

□ Yea~ 

a 
a 
a 
a 
a 
□ 
□ 
□ 
□ 

.. 1 
6 l 
4 2 
6 2 
7 0 
2 0 
1 0 
5 l 
5 0 

Ollu ------·--- C 1;;_, 
3. Time lpenl developing well 

4. Dcplh of well (hom wp of well cuim&) 

5. lnaidc dwMc« of wcl1 

6. Volume of Wala' in filler peck Ind v,eu 

C&WIJ& 

7. Volwno of waacr removed from well 

Ii. Volumeofwlla added(if my) 

9. Suuroc of waia addoiJ 

10. Analysi.a performed on Wl&er llddcd'/ 
(If yea, auach rcsull.1) 

Au,.huonaJ commawi on dcvclopnenL: 

amc anJ inn 

NlllllC: 

// {) . __ .z._nun. 

_1_:f. .Lc1. 

- 1)_ . L. (._ in. 

__ ::l.ii&L 
/0 ___ ._gal. 

_ _:=:_gal. 

C Yes CM> 

~ ) 

£};za<eC ~ /l(;:,t?/~ 1/4/ hun: 

MONITOltiNG WELL l>i::. Vl:.LOPMENT 
Form 4400-113B 11-119 

11. Depth lO Waae.r 
(from wpof 
wcllcuin&) 

llllo 

Tune 

12. Sedimant in well 
botlDm 

13. Wll« clarity 

Before Dcvclu mc111 AJtcr Dcvclo mcnt 

.t!.2,LL,&j o 
mm dd yy 

__ ._inchc1 

Clear □ 10 
Turbid~5 
IJmaibe) 

lil4d 

v.2,t.1_,-;o 
m m d d y y 

__ ._inchca 

Clew a 20 

Turn~5 

Fill in if drill.in& lluida were uaed and well ii at aoliiJ wuLC facility: 

14. Tola.I su,pendcd ____ . _ mll,/1 ____ • _ mll,/1 

solidi 

15. COD ____ ._mll,/I ____ ._mll,/I 

hcrct,y ccr1i y lhlll the above m onnauon 15 true and correct to lhc ,t 
ol Ill lnowlc<l c. .• • 

Finn: 

NOTE: Shaded area arc for DNR use only. See inaauclion, for more information. 



St.ilc uf W1~.:011,in 
Ocp.irun.:111 of No11ur1U Kc~u1ccs 

a.c . rid Location 

Ml)NII ( ll{IN(; Wl:.U..CUNSTIWCl"II IN 
h,rm 4400- I LIA M !!IJ 

fL □ N. □ S. 

_________ ft. D E. □ w. 

11. 
or1:e.mc:n1 Sui. Application 

D Yo □ NJ 

____ ·- _ ft. MSL A. ProLCCtivc pipe. iop elcvlllon 

li. Well CUIJli, iop ekvauon 
__ j ~ . ] ..J ft. MSL ___ ,.._r-, 

C. l...iu¥1 swfa:c cu:vlllOn __ j_ '5." _g :S f- MSL 

U. Suri .. ..:.: :,c:1tl. bouum ____ . _ fL M.SL or ___ .1 
12. USCS dasuf,callon of aoil near scrcc:n: 

0 GP □ GM DCC DONO SW [isp 
0 SM □ SC □ML □ MH □ a. C OI 
□ &rode 

13. Sieve analysis aaachcd7 C Ym 

14. DnlJJn& mclhod wed: Rolll.J 
Hollow Stan Auga 

Qha' 

1ZJ t,b 

□ 50 
~ 41 

C ~~-

15. ~ Owd uscd:WIIUI' □ 0 2 
Dn.llmj Mud □ O 3 

Aw □ 01 
Ncnc Ti!I- 99 

OYm 

l..)Qcnbe _________ _ 

17. Sowcc of Water (auaci\ an&l)'IIS): 
t 
',\ 
'h ... 
'❖ 
~:: 
\ 
-:, 

E. lienioruic 1e&.I. iop ____ .- ft. MSL or __ -.J. .E fL ··•: 

F. flllC aa1ld. top ____ ·- fL MSL or __ -f _ _p ft 

G. Fili.er pack.. top ____ ·- ft. MSL er __ '-: .~ ft. 

H. Well sc.:recn. cop ____ ,_ ft. M.sL or __ tf°.fl ft 

1. Wcll lClCCn. bl.>uom ____ ·- ft. MSL or_ L 2-. _g 

J. fill.Cr~ bouom 

K. &rcho~ bouum 

L. Bordlolc. diarncta' 

M. O.D. well c•UJ.& 

____ ·-ft. MSL 0' _ !._ ~.E 

- - - - ·- ft. MSL o: _L 2-.Y 

in. 

_2_2 j m. 

_.?.~ ~ in. 

ft. 

I. Cap and loct7 

~ 2. Prot.ccuve cover pipe: 
L l1111dc dlamcta: 

b. Len.!(lh: 

c. Ma1a1al: 

Ym □ N> 

-:: l ~'•n. 
_ 7.f'tL 

Sl&:d "61- 04 

Uher □ 
d. AJt.111Jonal 1n11CC1xm·1 □ Ye11 'Jiit flt> 

ll yea. dclcnbc: __________ _ 

3. Surface IOI.I: Bcntonu.c O 3 0 
Concrete '(if-. 0 I 

--------- ---- Utll:r □ --
4. Mataw bc1wccn woLI CIIUI& Ind proc.ecuve pipe: 

Hcruorutc O 3 0 

Annular •i.:c ~ 

Oher □ 
5. Annul• space seal: Granul.;lknton11e·)?h- jj 
__ Lba/gal mud weight .•• HenlOIUr.o-und 1luny □ 3 5 
__ Lhi;/i•l mud WCllhl • . . . . llcr1w1uu: sluny O 3 I 
__ "" licnh3rutc . . . . . Bauon11.c-«111cn1 grout O 5 o 

I. '-/ _ _Ft volwno added tor any ol the atx1vc 

How inaWled: Trame O o I 
Trenuo pimped D o 2 

Gravuy Ja- 011 

Bentoniu: granules "'a 3 3 

□ 1/4-).!t. 03/11 in. 0 1/2 in. &ntoniu: pelt.cu O 3 2 
-+f~,=~~A~€._ ______ 0ua □ 

b. BentomLC aeal: 

7. Pinc~ matcnal: . M1nufac1ur~. ~UCt,!),l"lC and~~;~ 
h1 6:. C D 1 -ti- 02 9 9 51,I, ca ,:'.)~> of 

Volume added /, ..,-- ___ tt3 

II. Fil~ pack~:_ Manuiac"'._"C', Jr~~ ~.mcah 1ue 
£c.tJ / 4,. ·r .-ti 3a 1--1. 4.2Za.l/'l,,I7 

'Voiwnc adda(_,LJL..l.5.'" ... It :J 
9. Well caaan,: Auah threaded PVC 1chedulc 40 ,:d_. 2 3 

Auah thrcadod PVC achodulc 110 0 2 4 

10. S;,.~n mate;;-~: M.--< II , 
Saeeniypc: 

Oher □ --
7/IR£r/VJ) ;? {1C ":.t'I/£. 

F.ctory cut ·a l l 
Conunuou1 1lot D o 1 

------------=-::-Other □ 
flt?!'l4 Etex I A)C. M1tr1ulaccurcr 

Slot 511.C: 

Sloued lmsth: 

~ .. ) ) 

11. Backfill mala'i&l (bolow fllr.er i-;k): 

to ltltt bt1:.I ol m knowlt1d o. 

0. !!~ ;:'m. 
_ f. 2ft. 

NcnE)'--
(JtllCf D 

;,,,t:/S' 'i /'i?l•.f/c'_ I L/){/. 
~ 1,pku: 41iJ rc1um Lh s1tlcs o I) l;~j,-,-'1!>-r_c_q_uu,....c,.__·J,...1-,y-c_,.· ..... _ ..-,-,,..,.,..\4.._.-an_.,..,.16o.WI). S1.11b., 11,;J th NR 141, Wts. Ad.111. Cu.Jc Tn m.ordJ11u: with 

dt 144, W1) Stllil., l,ulwc 10 Ille 1111) funn n•JJ r.:.-.uh 111 u furlc11urc of 1101 lc~ 1h1111 SlO. 1101 1111111· limn S\000 fur euh d11y ,1f v1ollUJon. In au:ordancc 
-..11.h ,h. 147, W1~. Su11s .. f11luri: tu lile UJIS 101111 may result tn a forlc1111re of nnt more than ~10,000 foruch day of violauon. 
NtrfE: Shaded IIICU 111: for DNK uac only. Sec 11U111UCt1ona for more &nfonnauon. 



.St..il<: uf Wi:.<:ull'lll 
D1:p;ullll1.111 uf N1L1uial Kcwl£fcos 

Fac.:il.11y/Prq eel N.mc 

l. Can Uw well be p,.r1cd dry7 

2. Well dc.velopmcnl method 

surged wilh bailer and bailed 
surged wilh bwcr and pumped 
swgcd wilh block .nd bailed 

swged wilh block and pumped 

surged w11h block. balled and pumped 
compn:aied air 

bailed cnly 
pumped only 

pumped sk>wly 
UhEr ----------

3. Time lpcn1 dcvclopin1 well 

4. Dcplh of well (from 1Dp of well cuwl&) 

5. 1naidc diarna« of well 

6. Volume of Waler in filler pec:k and ,,ell 
c~ 

7. Volwna o( willer n:mo11ed from well 

II. Volume of Wala' added (ihny) 

9. Suw-cc of wa&a added 

10. Analysis performed on wlla' lldded7 
(lf yea, au.ch rcaulll) 

AuJ1uonaJ cummau. on developncnt: 

~ 
□ 
□ 
□ 
a 
□ 
a 
□ 
□ 
C 

4 l 
6 l 
4 2 
6 2 
7 0 
2 0 
l 0 
5 l 
~ 0 

1.;-1 
__ 3.£nun. 

_LJ...f cL 

_(!_ .l tin. 

___ ._gal. 

C Ym C..., 

MONITORlNG WELL Ul:.VJ:.LOPMl.:NT 
Form 4400-113B 11-IS9 

11. Deplh 10 Waia 
(from top of 
wcllcuin&) 

Tune 

12. Sediment in well 
bonom 

13. W au, clarity 

Before Dcvclu 1111c111 

_J,_f_L,.fq_ 
mm dd yy 

_2.:.fv~· 
__ ._inchca 

Cl.car □ 10 
Turbid t_r?is 
Dr.a:ribc) 

hen. s1,[lt1 
I 

um 1er 

AflCr Dcvclo llllClll 

_ 7,_1.j_,f. 0 
mm dd yy 

/I ~ o•.m. 
_ 7- : .:_ _ r,aci,.m. 

__ ._inchca 

fill in if drillmi lluida wcro UIOd and well i.a al solid wuio fac:ili1y: 

14. TolAI suspc:ndcd ____ . _ mlfl ____ . _ mlfl 

solidi 

15. COD ____ ._mg/I ____ ._mlfl 

l1t·rchy ccni y 1h111 the above Ul ormal10n 1, uuc and COrTCCl lO the 51 
of III l,nuwle<J c. " 

Signawrc: 

Finn: 

NOTE: Shaded arc.u arc for DNR uae only. Seo inlauc;uona for more infomwicn. 
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APPENDIX C 

CHAINS OF CUSTODY 



I~, ENtllRONRJIEN1AL 
c____::_ "-=__1_jl_,,'--=--J_ SERP/IC,ES 

1·101 liY/\NlilJ 
U/\KClilLr Wl!dl:>•l 
i•l l •l I /li4- /UUI, 
1 tlU0-36ti-3840 CHEM Ill() COIIPQAA 110"' 

CHAIN OF CUSTODY 

No. 312 u 7 
PLEASE PRESS 

FIRMLY 
WHEN WRITING 

AFFILIATION 

QUOTE NUMBER 

SAMZLE {SignaturB) 

,·;. // ·?/_/l 
I ~ /)YI--, , (.; ()/-Ch.,,/ b.r1rnc5, .J-- /t1 Ovr~-

PU POSE OF ANALYSIS 

DATE TIME 

.-:1-1-i- J 

ITEM NUMBER AND SIZE 
DESCRIPTION 1· s TRANSFER NUMBER 

NUMBER OF CONTAINERS 1 2 3 4 5 

I-I f crz_, tJCc....5,5 B-1/3,5/_ 5. o 1 

~~ ;;. - I r.s-1//, 0 
1 
-~,5' I 

3-/ f3 -3 /3, 5 / - f, 0 I 

f-1 £3-'-/ /1, :,-'- I 1.0 I c/ I 1 \V S--/ D ·· s-·/i ,5 - 'if.o · -
-k /./j CiY:. (U,W /'L,P~,, I ~I 

11th Sulc... /3~,-ferd/:J tE5/c...)e:. 11 

*~ 1+l-lr1: ;:r✓;h/~ ~Id✓-

TIWGER ITEM 
1U1!ER NUMBER 

RELINQUISHED BY (SignsturB) ACCEPTED BY (SignsturB) DATE TIME 

1 

2 

3 

4 

I s 



- -- --- - -- -
CLIENT ' 

[~] ENWIIIUINRIUUl1AL 
1 •lll L llY/\N l!ll 
U/\K CHU K WI '.d I S•I 730 4:::f ~1>1/11. 9 esTA--rtP (•I 14) 7u4 /lJ0'.1 SERf/lUS - - -----~ -------~ 

CHI"' BIO COlll'ORAfl()N 1-800-365-3840 PROJECT LOCATION 

CHAIN OF CUSTODY Bc'-Drr 
------ ------------ - --- ~------ --·-

PLEASE PRESS QUOTE NUMBER 

FIRMLY (5\-{Yl~(ol/ No. J12 1 IG WHEN WRITING 

'=-<-1. /,,,,·..L-, 

1 SAM~;zre~ ~ AFFILIATION DATE TIME -
l),+ M e5 -I- Wl,00 /Zc3"" -;5/ 1S-

(J 

PURPOSE OF ANALYSIS 

/;re/ 
ITEM NUMBER AND SIZE 

DESCRIPTION q(('il ~ 
TRANSFER NUMBER 

NUMBER OF CONTAINERS 1 2 3 4 5 
-,-, 4-J l/bM/ r> yJA.W-/ 1)D, v\ l c\ 

~ ... ( MW-.-2- j)Ol ~ 6l0 

~-, JV\ <.µ-3 D07Y~ I 

1/ ~ -., 

¥ ?k~ ~ W7/ 
., II 

It {)t~ 13~r::.rcl~ E,;~ 

~µ111: /r1sh:v..~ 

TRANSFER ITEM 
N.Ml8I NUMBER 

RELINQUISHED BY (Signature) ACCEPTED BY (Signature} DATE TIME 

1 

2 

3 

4 

5 



-
CHAl-4 OF CUSTODY RECORD , ,,-

PAO.lNO. ~CT NAt.£ -..., 

DA11JE ~ '"t 11-100/!£, (,l)J · --...../ 
~ 

NO. 
SAI.Fl.ERS: I SAJ.Fl.E 

OF ; '(' 
I DESCRIPTK>N 

~ ' 
COM- ' 

OTA. NO. DATE TM: 8T A TION LOCA T10N TAINERS 
u ~ 

' !r- $-t-lM1v-6/ 5 / I 2 ~ /3.) 1 I 
A\ ' .. -~ 

' ' , ' 

1 !3-7/Mt-v,?/J /£' - -?. S" 
1 I v I 

~ /?J -'KI t./ I 6--. \ '1 - //') I I ' !-)(_.)\ L 

.tJ -i/3/J t ,_ ,.S-' - . /(; \ I 
--.,.: 

l!r1D/M~-1~/y/~ '- ~.s-' I I 
\ "- -

~/ 'D-11/3 /t,~-'-r.r- 1 I --.!., w 

I 

-. 
I '\ f, 
t:;,Y 

\ ,-J," 
.::.__\ \ \ 

I .,,, 
\: ' -\ 

\ 

~By: Date I Time Rec:eMdBy: / . - L { ~,tlnQulahed By: 
Dalo r ... ReceMde,,: 

1/t!rtl I c(.;rs"' 
: : ! /· ,-

4 1/4;/Jt,~/ I ( t ri ! _, ... -, ,.-1'7-- -,;. ~-' 0/ J--..,-
-, 7 ''--' ;l,l •J'-'' ' 

RelnQUiahed By: 
Dato j'""' Recffied By: Relnµlted By: Date/ Time Received By: 

,.J 

I 
Corporate Office: Laboratory Services: Remarks: 

, 24156-58 Ha~~ Rd, 3150 North Brookfield Rd. 
Farmington i I, 148024 Brookfield, WI S3005 

Report To: 

~ - r13) 478-2700 ~414) 783-6111 -- ax (313) 478-3819 ax (414) 783-5752 ., 
5'A/Rnson enVJROnmenTRL inc Distribution: White-Accompanies Shipment, Yellow-Laboratory File, Pink-Field File 



I 

CHAIN OF CUSTODY 

No. 3122 ~ 

oCs 
ITEM NUMBER AND SIZE 

NUMBER OF CONTAINERS 

I c/'~ ii' J"1t I ?(~~ 
- Iv -

'),. 

3 

\V 

~ 

TIIAHSfER ITEM 
IU&R NUMBER 

1 :5 
2 

3 

4 

5 

:i;r-LO~-AL ))~;m ~o~:i!,,\ 
.. ff Ju/~_ lf✓/V/~/ "1 L. :. c5;~~...r 

QUOTE NUMBER~-~ PLEASE PRESS 
FIRMLY 

WHEN WRITING 

AFFILIATION 

DESCRIPTION 

fl/I fl-),.;·" 0tJJ q ~--
JIJ1 /.P -1- {)j 14-t 3 

rJJ14/L/ 
f)1//-I- /1} ()J 1 116 (u 

01 <Y 

~\v/ 
~ 

~,-/1/n, /t-tS)~ 9fdr 
~ M/ ~- tu)' a,~ 

~tk:f es-Id~ I/ 

ACCEPTED BY (Signature} 

t'/-/LJ i5<-/,~ 7 I 
DATE TIME 

-·--
TRANSFER NUMBER 

1 2 3 4 5 

DATE TIME 



CHAIN OF CUSTODY 

No. 3902 7 

ITEM 
NUMBER 

NUMBER AND SIZE 
OF CONTAINERS 

------ -·-·-- - -

PLEASE PRESS 
FIRMLY 

WHEN WRITING 

AFFILIATION 

DESCRIPTION 

;,f/1,, I /4;,ftµ SJ 

DATE 

~ ~ /;1, w/ ~I 1//Stt/.a_ 

6orfq-di~ C.skl-c_ 11 

TIIAHSFER ITEM 
ldol!ER NUMBER 

RELINQUISHED BY (Signature) ACCEPTED BY {S1gnstureJ DATE 

1 J 
2 

3 

4 

5 

TIME 

--·--- -- -·--
ER NUMBER 

3 4 5 

TIME 



APPENDIXD 

LABORATORY REPORTS 
SOIL SAMPLES 



I~ I EfNIWl/liONMIEN1JU • 
..___ ~=----=----.,. SIERVICIES 
CHEM-BIO CORPORATION 

14'0 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

03/23/90 LABORATORY REPORT 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTNs KRISTINE STEHR 

SAMPLE 90075-D07413 URSULA BORGERDING ESTATE/BELOIT/B-1/3.5-5.0' 
DATE COLLECTEU 03/14/90 DATE RECEIVgD 03/16/90 

TEST NAME RESULT UNITS 

TOTAL PETROLEUM HYDROCARBONS 1800 PPM 

PAGE 1 

D325 8447463 W31 

BASED ON SIMILARITIES TO THE DIESEL STANDARD. 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES WILL 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 30 
DAYS AFTER RECEIPT. WI DNR LAB CERTIFICATION #241283020/A.I.H.A. ACCREDITED. 

! = REPRINT N/T = NOT TESTED N/A = NOT APPLICABLE APPROVAL 1:z.p-,_,, 
FAX #414-764-0486 WI DNR LAB CERTIFIC.4TJON #24/283020 J-800-365-3840 



I CR: I lflJfl!ltMIENTAI. 
CHEM-BIO CORPORATl()N 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

03/27/90 LABORATORY REPORT PAGE 1 

D325 8447463 W31 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90075-D07414 URSULA BORGERDING ESTATE/BELOIT/B-2/1.0-2.5' 
DATE COLLECTED 03/14/90 DATE RECEIVED 03/16/90 

TEST NAME RESULT UNITS 

TOTAL PETROLEUM HYDROCARBONS 920 PPM 
GASOLINE 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES WILL 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 30 
DAYS AFTER RECEIPT. WI DNR LAB CERTIFICATION #241283020/A.I.H.A. ACCREDITED./l_ 

! = REPRINT NIT= NOT TESTED N/A = NOT APPLICABLE APPROVAL ·r-t1].._ · 

FAX #414-764-0486 WI DNR LAB CERTIFIC.4TION #24/283020 1-800-365-3840 



I 

I Cf[: I llllflll'JMIENfJill. 
CHEM·BIO CORPORATION 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

03/27/90 LABORATORY REPORT PAGE 1 

D325 8447463 W31 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTNa KRISTINE STEHR 

SAMPLE 90075-D07415 URSULA BORGERDING ESTATE/BELOIT/B-3/3.5-5.0' 
DATE COLLECTED 03/14/90 DATE RECEIVED 03/16/90 

TEST NAME RESULT 

TOTAL PETROLEUM HYDROCARBONS 1100 
GASOLINE 

UNITS 

PPM 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 
DAYS AFTER RECEIPT. WI DNR LAB CERTIFICATION #241283020/A.I.H.A. ACCREDITEDr7A.-.-n 

! = REPRINT N/T = NOT TESTED NIA= NOT APPLICABLE APPROVAL.' /fl.---,.. 

WILL 
30 

FAX #414- 764-0486 WI DNR LAB CERTIFICATION #24/283020 l-800-365-3840 



I 

ICBC: I llfJfllll114JENYAll. 
CHEM-BIO COrlPOrlATl()N 

140 EAST RYAN ROAD OAK CREEK, WI 53154--4599 (414) 764-7005 

03/28/90 LABORATORY REPORT PAGE 1 

D325 8447463 W31 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90075-D07416 URSULA BORGERDING ESTATE/BELOIT/B-4/9.5-11.0' 
DATE COLLECTED 03/14/90 DATE RECEIVED 03/16/90 

TEST NAME RESULT 

TOTAL PETROLEUM HYDROCARBONS 43 

UNITS 

PPM 
BASED ON SIMILARITIES TO GASOLINE STANDARD 
GASOLINE 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES WILL 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 30 
DAYS AFTER RECEIPT. 

! = REPRINT 
FAX #414- 764-0486 

WI DNR LAB CERTIFICATION #241283020/A.I.H.A. ACCREDITED. 
N/T = NOT TESTED N/A = NOT APPLICABLE APPROVAL {,l;;t{<, 

WI DNR LAB CERTIFICATION #24/283020 J-800-365-3840 



I CK I Ifll?c'lllMIENYAll. 
CHEM-810 CORPORATION 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

03/29/90 LABORATORY REPORT PAGE 1 

D325 8447463 W31 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTNt KRISTINE STEHR 

SAMPLE 90075-D07417 URSULA BORGERDING ESTATE/BELOIT/B-5/6.5-8.0' 
DATE COLLECTED 03/14/90 DATE RECEIVED 03/16/90 

TEST NAME RESULT UNITS 

TOTAL PETROLEUM HYDROCARBONS 3100 PPM 
GASOLINE 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES WILL 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 30 
DAYS AFTER RECEIPT. WI DNR LAB CERTIFICATION #241283020/A.I.H.A. ACCREDITED._/"J..,_~ _ 

! = REPRINT NIT = NOT TESTED N/A = NOT APPLICABLE APPROVAL r''7-~-

FAX #414- 764-0486 WI DNR LAB CERTIFIC.4TION #24/283020 l-800-365-3840 



sWRnson env1RonmenTRL inc. 
.:.. -' 

MMiiW#I 

AIHA Accreditation #352 
WDNR Certification #268181760 3150 North Brookfield Road 

Brookfield, Wisconsin 53005 
telephone (414) 783-6111 
facsimile (414) 783-5752 ANALYTICAL REPORT 

REPOR r N1JM8[1\: f3 1 o..: :i 

Dames & Moore 
250 East Wisconsin Avenue, Suite 1500 
Milwaukee, WI 53202 

Attn: Ms. Kristine Stehr 

Soil Samples 

Units: mg/kg (ppm) 
Detection Limit: 5 

3421-1 
3421-2 
3421-3 
3421-4 
3421-5 
3421-6 

sample .10 

B-6/MW-6/5/12'-13.5' 
B-7/MW-7/3/6'-7.5' 
B-8/4/8.5'-10' 
B-9/3/6'-7.5' 
B-10/MW-10/3/6'-7.5' 
B-11/3/6'-7.5' 

DATE: July 26, 1990 
PURCHASE ORDER: 
SEI JOB NO: WL3421 
DATE COLLECTED: 07/05&06/90 
DATE RECEIVED: 07/06/90 

Total Petroleum Hvdrocdrbuns~ 

ND 
88 

154 
604 

41 
136 

i concentration based on fuel oil #2 standard using the State of California 
Metnod. 

ND--Neit Detected Reviewed & Approved by: 

/~~tt)~ 
Rosemary L. Dineen 
Laboratory Director 

ORIGINAL 



APPENDIXE 

LABORATORY REPORTS 
GROUND WATER SAMPLES 



I~ I IENVIIJlONM/f!MlAI. 
.____ ~=--~- SERJIICES 
CHEM-81O CORPORATION 

140 EAST RYAN ROAD OAK CREEK, WI 53154--4599 (414) 764-7005 

04/04/90 LABORATORY REPORT 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN1 KRISTINE STEHR 

SAMPLE 90075-D07419 URSULA BORGERDING ESTATE/BELOIT/WATER/MW-1 
DATE COLLECTED 03/15/90 DATE RECEIVED 03/16/90 

TEST NAME 

BENZENE 
TOLUENE 

XYLENE 
ETHYL BENZENE 

RESULT UNITS 

1300 PPB 
<20 PPB 
HIGH DETECTION 
CONCENTRATION. 
100 PPB 
71 PPB 

LIMITS DUE TO SAMPLE 

PAGE 1 

D325 8447464 H31 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES WILL 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 30 
DAYS AFTER RECEIPT. WI DNR LAB CERTIFICATION #241283020/A.I.H.A. ACCREDITED.~ 

! = REPRINT N/T = NOT TESTED NIA= NOT APPLICABLE APPROVAL ~ 

FAX #414- 764-0486 WI DNR LAB CERT/FIC.4T/ON 1241283020 I - 800-365 -3840 



I 
retr' I Ekt!VIIIRIJIJlflM.IEkll1AI. 

~-~-=c--~. SEIJlrtlJCIES 
CHEM·BIO CORPORATION 

UO EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

04/04/90 LABORATORY REPORT 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTNa KRISTINE STEHR 

SAMPLE 90075-D07420 URSULA BORGERDING ESTATE/BELOIT/WATER/MW-2 
DATE COLLECTED 03/15/90 DATE RECEIVED 03/16/90 

TEST NAME 

BENZENE 
TOLUENE 
XYLENE 
ETHYL BENZENE 

RESULT 

220 
9.0 
660 
<2.0 

UNITS 

PPB 
PPB 
PPB 
PPB 

PAGE 1 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES WILL 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 30 
DAYS AFTER RECEIPT. WI DNR LAB CERTIFICATION #241283020/A.I.H.A. ACCREDITED~ 

! = REPRINT N/T = NOT TESTED NIA= NOT APPLICABLE APPROVAL t:J.·N 
FAX 1414-764-0486 WI DNR LAB CERTJF/CitTJON IIUJ2830W J-800-365-3840 



I rLQ" j lENV/llilllNMIEIPl1A8. 
...___ ~=---------'- SERVICJES 
CHEM-BIO COr?PORAllON 

140 EAST RYAN ROAD OAK CREEK, WI 53154--4599 (414) 764-7005 

04/04/90 LABORATORY REPORT 

DAMES & MOORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN1 KRISTINE STEHR 

SAMPLE 90075-D07421 URSULA BORGERDING ESTATE/BELOIT/WATER/MW-3 
DATE COLLECTED 03/15/90 DATE RECEIVED 03/16/90 

TEST NAME 

BENZENE 
TOLUENE 
XYLENE 
ETHYL BENZENE 

RESULT 

5400 
660 
2100 
130 

UNITS 

PPB 
PPB 
PPB 
PPB 

PAGE 1 

D325 8447464 W31 

PLEASE CONTACT OUR CLIENT SERVICE DEPARTMENT WITH QUESTIONS. REMAINING WASTE SAMPLES WILL 
BE RETURNED 6 WEEKS FROM THE RECEIVING DATE OF SAMPLE. WATER SAMPLES ARE DISPOSED OF 30 
DAYS AFTER RECEIPT. WI DNR LAB CERTIFICATION #241283020/A.I.H,A, ACCREDITED. 

! = REPRINT N/T = NOT TESTED N/ A = NOT APPLICABLE APPROVAL /Jl-z.f.l--; 
FAX 1414-764-0486 WI DNR LAB CERTIF/C.4TION 11241283010 J-800-365-3840 



I@= I IIIJfc.iiJMIENfAII. 
CHEM·BIO COrlPOrlAIION 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

07/24/90 LABORATORY REPORT PAGE 1 

0325 8452474 W61 

DAMES & t()()RE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90193-007413 r-M-6/WATER/COLD SPRING RESOURCES/URSULA BORGERDING 
ESTATE 

DATE COLLECTED 07/11/90 DATE RECEIVED 07/12/90 
J c,5 , 

TEST NAME RESULT UNITS V' C/ 

J s/ 
GCHS BENZENE <5.0 PPB ,) Y'~ 
GCHS BROHODICHLOROHETHANE <5.0 PPB Y.\ vi 
GCHS BROHOFORH <5.0 PPB v' t+'' 
GCHS BROHOHETHANE <10 PPB b.,., GCHS CARBON TETRACHLORIDE <5.0 PPB 
GCHS CHLOROBENZENE <5.0 PPB 
GCHS CHLOROETHANE <10 PPB 
2-CHLOROETHYLVINYL ETHER <10 PPB 
GCMS CHLOROFORM <5.0 PPB 
GCHS CHLOROHETHANE <10 PPB 
GCMS DIBROt()CHLOROHETHANE <5.0 PPB 
GCMS 1,1-DICHLOROETHANE <5.0 PPB 
GCMS 1,2-DICHLOROETHANE <5.0 PPB 
GCMS 1,1-DICHLOROETHENE <5.0 PPB 
1,2-DICHLOROETHENE (MIXED) <5.0 PPB 
GCMS 1,2-DICHLOROPROPANE <5.0 PPB 
GCHS CIS-1,3-DICHLOROPROPE <5.0 PPB 
GCMS TRANS-1,3-DICHLORPROP <5.0 PPB 
GCHS ETHYL BENZENE <5.0 PPB 
GCHS METHYLENE CHLORIDE <5.0 PPB 
GCMS 1,1,2,2-TETRACHLORETH <5.0 PPB 
GCHS TETRACHLOROETHENE <5.0 PPB 
GCMS TOLUENE <5.0 PPB 
GCHS 1,1,1-TRICHLOROETHANE <5.0 PPB 
GCHS 1,1,2-TRICHLOROETHANE <5.0 PPB 
GCHS TRICHLOROETHENE <5.0 PPB 
GCHS TRICHLOROFLUOROMETHAN <10 PPB 
GCHS VINYL CHLORIDE <10 PPB 
GCHS ACROLEIN <100 PPB 
GCMS ACRYLONITRILE <100 PPB 
GCMS DICHLORODIFLUOROMETHA <10 PPB 
GCHS ACETONE <10 PPB 
GCMS CARBON DISULFIDE 32 PPB 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 
N/T • NOT TESTED N/A • NOT APPLICABLE APPROVAL _._/_t_1f_''--~---

W/ DNR LAB CERTIFICATION #24/283020 

FAX 11414-764-0486 CLIENT SERVICES DIRECT LJNE 414-768-7460 J-800-365-3840 



I 

! ra= I ll!llffc'fllMEWlfAll. 
CHEM-810 CORPORATION 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

07/24/90 LABORATORY REPORT PAGE 2 

0325 8452474 W61 

DAMES & t()ORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90193-007~13 H,l-6/WATER/COLD SPRING RESOURCES/URSULA BORGERDING 
ESTATE 

DATE COLLECTED 07/11/90 DATE RECEIVED 07/12/90 

TEST NAME RESULT UNITS 

GCMS 2-BUTANONE (MEK) <10 PPB 
GCMS VINYL ACETATE <10 PPB 
4-METHYL-2-PENTANONE(MIBK) <10 PPB 
GCMS 2-HEXANONE <10 PPB 
GCMS STYRENE <5.0 PPB 
XYLENES TOTAL <5.0 PPB 
GCMS DIBROl-()METHANE <5.0 PPB 
GCMS ETHYL METHACRYLATE <5.0 PPB 
GCMS IODOMETHANE <5.0 PPB 
GCMS 1,2,3-TRICHLOROPROPAN <5.0 PPB 
GCMS 1,4-DICHLOR0-2-BUTENE <100 PPB 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT; NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 
NIT - NOT TESTW1 DNR LAB CERriHc-;.rfth/'l!Ji%1BM APPROVAL ..... {"--' '.:c...j. ·=-~--

FAX #414-764-0486 CLIENT SERVICES DIRECT LJNE 414-768-7460 J-800-365-3840 



I 

1 ~ I EWIVIIRONIIAElllAIL 
~ SIEllVIIC.ES 

CHEM-BIO CORPORATION 

140 EAST RYAN ROAD OAK CREEK,WI 53154-4599 (414) 764-7005 

07/20/90 LABORATORY REPORT 

DAMES & ..OORE 
250 E. WISCONSIN AVE 
HILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90197-DQ7413 WATER/l-fw-6/COLD SPRING RESOURCES/BORGERDING ESTATE 
DATE COLLECTED 07/12/90 DATE RECEIVED 07/16/90 

TEST NAHE 

PHENOLICS 

RESULT 

0.01 

UNITS 

HG/L 

PAGE 1 

D325 8452610 W70 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT ; NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 
N/T • NOT TESTED N/A • NOT APPLICABLE APPROVAL-~-·__, __ _ 

WI DNR LAB CERTIFICATION #241283020 

FAX #414-764-0486 CLIENT SERVICES DIRECT LINE 414-768-7460 l-800-365-3840 



I 

! (KI lfllfc'fllMIENYAll. 
CHEM-BIO CORPORATl()N 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

07/24/90 LABORATORY REPORT PAGE 1 

D325 8452474 W61 

DAMES & l<lORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90193-D07414 t-M-7/WATER/COLD SPRING RESOURCES/URSULA BORGERDING 
ESTATE 

DATE COLLECTED 07/11/90 DATE RECEIVED 07/12/90 

TEST NAME RESULT UNITS 

GCMS BENZENE 11 _/ PPB 
GCMS BROHODICHLOROMETHANE <5.0 PPB 
GCMS BROHOFORM <5.0 PPB 
GCMS BROHOMETHANE <10 PPB 
GCMS CARBON TETRACHLORIDE <5.0 PPB 
GCMS CHLOROBENZENE <5.0 PPB 
GCMS CHLOROETHANE <10 PPB 
2-CHLOROETHYLVINYL ETHER <10 PPB 
GCMS CHLOROFORM <5.0 PPB 
GCMS CHLOROMETHANE <10 PPB 
GCMS DIBROMOCHLOROHETHANE <5.0 PPB 
GCMS 1,1-DICHLOROETHANE <5.0 PPB 
GCMS 1,2-DICHLOROETHANE <5.0 PPB 
GCHS 1,1-DICHLOROETHENE <5.0 PPB 
1,2-DICHLOROETHENE (HIXED) <5.0 PPB 
GCMS 1,2-DICHLOROPROPANE <5.0 PPB 
GCHS CIS-1,3-DICHLOROPROPE <5.0 PPB 
GCHS TRANS-1,3-DICHLORPROP <5.0 PPB 
GCMS ETHYL BENZENE <5.0 PPB 
GCHS METHYLENE CHLORIDE <5.0 PPB 
GCMS 1,1,2,2-TETRACHLORETH <5.0 PPB 
GCHS TETRACHLOROETHENE <5.0 PPB 
GCMS TOLUENE <5.0 PPB 
GCMS 1,1, 1-TRICHLOROETHANE <5.0 PPB 
GCMS 1,1,2-TRICHLOROETHANE <5.0 PPB 
GCHS TRICHLOROETHENE <5.0 PPB 
GCHS TRICHLOROFLUOROHETHAN <10 PPB 
GCHS VINYL CHLORIDE <10 PPB 
GCMS ACROLEIN <100 PPB 
GCHS ACRYLONITRILE <100 PPB 
GCMS DICHLORODIFLUOROHETHA <10 PPB 
GCMS ACETONE /,,, 26 -- --PPB 

\~~ 
PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT; NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 
N/T • NOT TESTED N/A • NOT APPLICABLE APPROVAL ~{_C....:'f_

1

.-<.l __ _ 

WI DNR LAB CERTIFICATION #241283020 

FAX #414-764-0486 CLIENT SERVICES DIRECT LINE 414-768-7460 J-800-365-3840 



I Cf[: I lllJl!lll114lENYJU 
CHEM-BIO COrlPOrlATION 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

07/24/90 LABORATORY REPORT PAGE 2 

0325 8452474 W61 

DAMES & t()ORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90193-D07414 tfn'-7/WATER/COLD SPRING RESOURCES/URSULA BORGERDING 
ESTATE 

DATE COLLECTED 07/11/90 DATE RECEIVED 07/12/90 

TEST NAME RESULT UNITS 

GCMS CARBON DISULFIDE 32 PPB 
GCMS 2-BUTANONE (MEK) <10 PPB 
GCMS VINYL ACETATE <10 PPB 
4-METHYL-2-PENTANONE(HIBK) <10 PPB 
GCHS 2-HEXANONE <10 PPB 
GCHS STYRENE <5.0 PPB 
XYLENES TOTAL <5.0 PPB 
GCHS DIBROt()HETHANE <5.0 PPB 
GCHS ETHYL HETHACRYLATE <5.0 PPB 
GCHS IODOHETHANE <5.0 PPB 
GCHS 1,2,3-TRICHLOROPROPAN <5.0 PPB 
GCHS 1,4-DICHLOR0-2-BUTENE <100 PPB 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT ; NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 
N/T • NOT TESTED N/A • NOT APPLICABLE 

WI DNR /..AB CERTIHCATJON #24/283020 
APPROVAL'-{,._( 'L-(L..;;;:;'.J_' __ _ 

FAX 11414-764-0486 CLIENT SERVICES DIRECT LJNE 4/4-768-7460 J-80().365-3840 
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I CE[,: I lfllflllJMENlAIL 
CHEM-BIO COl?POl?ATION 

140 EAST RYAN ROAD OAK CREEK, WI 53154--i599 (414) 764-7005 

07/20/90 LABORATORY REPORT 

DAMES & ~ORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90197-007414 WATER/tM-7/COLD SPRING RESOURCES/BORGERDING ESTATE 
DATE COLLECTED 07/12/90 DATE RECEIVED 07/16/90 

TEST NAME 

PHENOLICS 

RESULT 

0.06 

UNITS 

HG/L 

PAGE l 

D325 8452610 W70 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED Of 30 DAYS AFTER RECEIPT; NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 

NIT • NOT TESTF.R,, DNR LAB CERl¥/4cA~PJJC!}H8~i~~ 

FAX 11414-764-0486 CLJENT SERVICES DIRECT LJNE 414-768-7460 J-80~365-3840 
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I 
rLQ" J EN'VIRO!MM.IENllll.. 

~-~=-----=-.-,. SIElllf lC,ES 
CHH,HIIO COIIPORATl()N 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

07/25/90 LABORATORY REPORT 

DAHES & lt)()RE 
250 E. WISCONSIN AVE 
HILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAHPLE 90193-007415 MW-10/WATER/COLD SPRING RESOURCES/URSULA 
BORGERDING ESTATE 

DATE COLLECTED 07/11/90 DATE RECEIVED 07/12/90 

TEST NAHE RESULT UNITS 

GCHS BENZENE 12 PPB 
GCHS BROHODICHLOROHETHANE <10 PPB 
GCHS BROHOFORH <10 PPB 
GCMS BROHOMETHANE <20 PPB 
GCHS CARBON TETRACHLORIDE <10 PPB 
GCMS CHLOROBENZENE <10 PPB 
GCHS CHLOROETHANE <20 PPB 
2-CHLOROETHYLVINYL ETHER <20 PPB 
GCMS CHLOROFORM <10 PPB 
GCHS CHLOROHETHANE <20 PPB 
GCMS DIBROHOCHLOROHETHANE <10 PPB 
GCMS 1,1-DICHLOROETHANE <10 PPB 
GCMS 1,2-DICHLOROETHANE <10 PPB 
GCMS 1,1-DICHLOROETHENE <10 PPB 
1,2-DICHLOROETHENE (HIXED) <10 PPB 
GCMS 1,2-DICHLOROPROPANE <10 PPB 
GCHS CIS-1,3-DICHLOROPROPE <10 PPB 
GCMS TRANS-1,3-DICHLORPROP <10 PPB 
GCMS ETHYL BENZENE <10 PPB 
GCMS HETHYLENE CHLORIDE <10 PPB 
GCHS 1,1,2,2-TETRACHLORETH <10 PPB 
GCHS TETRACHLOROETHENE <10 PPB 
GCHS TOLUENE <10 PPB 
GCHS 1,1,1-TRICHLOROETHANE <10 PPB 
GCHS 1,1,2-TRICHLOROETHANE <10 PPB 
GCHS TRICHLOROETHENE <10 PPB 
GCHS TRICHLOROFLUOROHETHAN <20 PPB 
GCMS VINYL CHLORIDE <20 PPB 
GCMS ACROLEIN <200 PPB 
GCMS ACRYLONITRILE <200 PPB 
GCMS DICHLORODIFLUOROMETHA <20 PPB 
GCMS ACETONE 42 PPB 
GCHS CARBON DISULFIDE 54 PPB 

PAGE 1 

0325 8452474 W61 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

; NON-WATER 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 
N/T • NOT TESTED N/A • NOT APPLICABLE APPROVAL rJ1'11.~ 

WI DNR LAB CERTIFICATION 11241283020 

FAX 11414-764-0486 CLIENT SERVICES DIRECT LINE 414-768-7460 J-800-365-3840 
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I (E[: I llilllllll:1111EldTAIL 
CHEM-81() CORPORATION 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

07/25/90 LABORATORY REPORT 

DAHES & P«>ORE 
250 E. WISCONSIN AVE 
HILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAHPLE 90193-007415 tfft'-10/WATER/COLD SPRING RESOURCES/URSULA 
BORGERDING ESTATE 

DATE COLLECTED 07/11/90 DATE RECEIVED 07/12/90 

TEST NAHE 

GCHS 2-BUTANONE (HEK) 
GCHS VINYL ACETATE 
4-HETHYL-2-PENTANONE(HIBK) 
GCHS 2-HEXANONE 
GCHS STYRENE 
XVLENES TOTAL 
GCHS DIBROt()HETHANE 
GCHS ETHYL HETHACRYLATE 
GCHS IODOHETHANE 
GCHS 1,2,3-TRICHLOROPROPAN 

GCHS 1,4-DICHLOR0-2-BUTENE 

RESULT UNITS 

<20 PPB 
<20 PPB 
69 PPB 
400 PPB 
<10 PPB 
<10 PPB 
<10 PPB 
<10 PPB 
<10 PPB 
<10 PPB 
HIGH DETECTION LIMITS DUE TO MATRIX INTERFERENCE. 
<200 PPB 

PAGE 2 

0325 8452474 W61 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT: NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 

N/T - NOT TESTEa.-1 DNR LAB cERNhtA'iflorf~~~JSHMn APPROVAL~-...... &'-·-· __ _ 
FAX #4/4-764-0486 CL/ENT SERVICES DIRECT l..lNE 414-768-7460 1-800-365-3840 
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I rGr' j lENVIIRIDNIIIIEIM1AIL 
~ SIERlf lCIES 

CHEM 81() CO/lPORAllON 

140 EAST RYAN ROAD OAK CREEK, WI 53154-4599 (414) 764-7005 

07/20/90 LABORATORY REPORT 

DAHES & POORE 
250 E. WISCONSIN AVE 
MILWAUKEE ,WI 53202 
ATTN: KRISTINE STEHR 

SAMPLE 90197-007415 WATER/tM-10/COLD SPRING RESOURCES/BORGERDING 
ESTATE 

DATE COLLECTED 07/12/90 DATE RECEIVED 07/16/90 

TEST NAME 

PHENOLICS 

RESULT 

0.04 

UNITS 

HG/L 

PAGE l 

0325 8452610 W70 

PLEASE CONTACT CLIENT SERVICES WITH ANY QUESTIONS. WATER SAMPLES ARE DISPOSED OF 30 DAYS AFTER RECEIPT; NON-WATER 
SAMPLES WILL BE RETURNED 6 WEEKS AFTER RECEIPT. 

IL EPA CERTIFICATION# 100243; AIHA ACCREDITED. 
N/T • NOT TESTED N/A • NOT APPLICABLE APPROVAL .... o ... ~-1-\---

WI DNR I.AB CERTIFICATION #241283020 

FAX #414-764-0486 CUENT SERVICES DIRECT UNE 414-768-7460 l-800-365-3840 



APPENDIXF 

SLUG TEST DATA GRAPHS 

I 



-

10 

1 

y (feet) 

0.1 

0.01 

Slug Test MWl 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------·--·---------------------------------------------------- --- --- --- -. --. --. --. --. --- --- --- --- -. --. ---- -------- --- --- --- -. --. --. --. --. ------ --- --- --

26 65 116 180 256 

Time (sec) 

330 420 585 



1 

y (feet) 0.1 

0.01 

Slug Test MW2 

l------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------·--------------------•·•- -.-- --- --- -. --. --. --. --. --- --- --- --- -. --. --. - -. --. --- --- --- ----. --. --. --. --. ------ --- -----
--■ •·•-•·•·•·•-•·•·- -. --- --- --- --- ----- -- --- . - ----. --- --- --------- ---- -- -. ----- ---- --- --- --
--- --- --- --- -. --. --. •·•·•·•·•--- --- --- -. --. --. --. --. --- --- --- --- -. --. --. --. --. ------ --- --- --··•·•·•· •·•·•-· ---------------------------------------- ·•·•-•·•·--------------------------------------

··•-•·•·•-••• ·■ ·-· ....................... ······ ......... ·····--· --- --- -.. -......... : '■·■,•;:~~ ~-~ ----- -. 

' --- --- --- --- -. --. --. --. --. --- --- --- --- -. --. --. - -. --. --- --- --- --- ----. --. --. --. ------ -■·■·11·1!1 

16 63 106 156 206 266 341 446 656 957 

Time (sec) 



1 

0.1 

y (feet) 

0.01 

----------- --------------- ---

0.001 

12 25 35 45 

Slug Test MW3 

55 

Time 

66 

(sec) 

75 90 105 120 



1 

Y (feet) 0.1 

0.01 

Slug Test MW6 

1
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