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EXECUTIVE SUMMARY 

Natural Resource Technology, Inc. (NRT) was retained by Wisconsin Public Service Corporation 

(WPSC) to conduct a Phase I1 Environmental Investigation at the former Sheboygan IT 

manufactured gas plant (MGP). This investigation is part of WPSC's overall program for long term 

management of seven MGP sites. The purpose of the investigation was to evaluate the magnitude 

and extent of soil and groundwater impacts at the site. 

The MGP facility used coal as a feedstock to manufacture gas used for lighting and heating as well 

as producing by-products which served as feedstocks for other chemical manufacturing operations. 

The Sheboygan MGP operated fiom 1872 to 1929. The site was owned by WPSC and its 

predecessor companies throughout the MGP operational period. WPSC subsequently sold the 

property in 1966, and it is currently owned by the City of Sheboygan. In 1992, a Phase I 

investigation of the site was completed. The results of the Phase I investigation indicated the 

presence of MGP residuals and related soil and groundwater impacts. 

The purpose of the Phase II investigation was to expand on the results of the Phase I investigation 

and to obtain, compile and evaluate environmental information regarding the site and surrounding 

area to enable decision-making regarding long-term management of the site. The objectives for this 

investigation included: 

Evaluating the areal extent of soil impacts on the former MGP property, and 
estimating the volume of impacted soil; 

Establishing the potential for impacts associated with suspected source areas, such 
as the former gas holders, purifier, and tar tanks; 

Characterizing source materials encountered during the investigation; 

II Evaluating the direction of groundwater flow and aquifer parameters; 

Evaluating the presence or absence of impacted groundwater above Chapter 
NR 140 standards downgradient of sources attributable to former MGP 
operations; 
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Evaluating the presence or absence of MGP related groundwater impacts at depth 
in the aquifer; and 

Identifying site characteristics and impacts critical to the evaluation of remedial 
alternatives under Chapter NR 722 Wisconsin Administrative Code (W.A.C.). . 

The Phase I1 investigation included the completion of soil borings and the installation and sampling 

of groundwater monitoring wells. The results indicated the following: 

Soils beneath the site include glacial deposits intermixed with fill material in the 
upper 6 to 14 feet below land surface (BLS), and predominately fme grained 
alluvium deposits below. Ashlcinders, bricks, glass, and wood were also found 
within the fill. Clay and silt dominate the soils to a depth of approximately 30 
feet BLS, with discontinuous units of sand, silty sand, and trace gravel. 

Groundwater occurred between 3.6 and 7.9 feet BLS in the shallow monitoring 
wells and between 13.6 and 16.6 feet BLS in the piezometer. Groundwater 
generally flows west-southwest, toward the Sheboygan River. The calculated 
horizontal hydraulic gradient across the site is relatively low, and a downward 
vertical gradient was exhibited in the well nest. The horizontal groundwater flow 
velocities at the site are estimated to range from 3 to 63 feet/year. 

Soil impacts above the water table are small, isolated, and not highly impacted. 
There does not appear to be an unsaturated source area which contributes to 
groundwater impacts. 

Evidence of tar was noted at eight locations, primarily above the water table. At 
three locations, tar was present up to approximately 20 feet BLS. 

BETX and PAH impacts in groundwater are widespread across the site. 
Groundwater impacted with cyanide is present in the southern portion of the site. 
Wood was present in some of site soils; however, they did not exhibit the 
blueblack color, odor, or other characteristics typically associated with cyanide- 
impacted soils. 

Results from the piezometer indicate a significant reduction in groundwater 
impacts between the water table wells and deeper in the aquifer. 

Additional investigation is recommended to evaluate the lateral and vertical extent 
of groundwater impacts and extent of tar observed in boreholes on the site. 

A feasibility study is recommended to identify and evaluate remedial alternatives, 
associated costs and develop a long-term management strategy to bring the site 
into compliance with environmental or remedial performance standards. 
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INTRODUCTION 

I I Overview 

Natural Resource Technology, Inc. (NRT) was retained by Wisconsin Public Service 

Corporation (WPSC) to complete this Phase I1 Environmental Investigation at the former 

Sheboygan I1 Manufactured Gas Plant (MGP). This investigation is part of WPSC's overall 

program for long term management of seven MGP sites. The purpose of the this investigation 

was to evaluate the magnitude and extent of impacts and to identify preliminary remedial action 

alternatives. 

The former Sheboygan I1 MGP site (hereafter referred to as the "Site") is located at 732 North 

Water Street, Sheboygan, Wisconsin and is located within the northwest 114 of the southwest 114 

of Section 23, Township 15 North, Range 23 East, within Sheboygan County, Wisconsin 

(Figure 1-1). 

The Site manufactured gas used for lighting and heating as well as producing by-products which 

served as feedstocks for other chemical manufacturing operations. The Site operated between 

1872 and 1929. The Site is approximately 1.5 acres in size and is bounded by New York Avenue 

to the north, North Water Street to the east, Center Street to the south, and to the west by the 

Sheboygan River, Gas was manufactured at the facility using coal and water gas processes. The 

Site buildings and related structures have since been razed (Figure 1-2). 

A Phase I site investigation to evaluate the presence or absence of MGP related chemical 

constituents on site was performed by Simon Hydro-Search (HSI) in 1992 (HSI(l), 1992). The 

Phase I investigation included collection of six surface soil samples and thirteen soil samples 

from fifteen soil test pits. Groundwater samples were collected from three of the test pits. MGP 

related impacts were detected in both soil and groundwater samples. 
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I INTRODUCTION 

The purpose of the Phase I1 investigation was to expand on the results of the previous 

investigation by evaluating the magnitude and extent of soil and groundwater impacts. The 

Phase I1 investigation also includes a preliminary evaluation of factors to be considered during 

remedial alternative screening. A Work Plan (HSI(2), 1992) was submitted to the Wisconsin 

Department of Natural Resources (WDNR) for review and approval before commencing field 

investigative activities in July 1995. The Phase I1 investigation was completed in accordance 

with Chapter NR 716 Wisconsin Administrative Code (W.A.C.) and the recommended 

procedures fiom the March, 1992 WDNR publication (SW-157-92) Guidance for Conducting 

Environmental Response Actions. 

The Phase I1 investigation project principals include the following: 

Responsible Party: Wisconsin Public Service Corporation 
700 North Adams Street, P.O. Box 19002 
Green Bay, Wisconsin 54307-9002 
(414) 433-1 140 
Contact: Ms. Connie Lawniczak 

Consultant: Natural Resource Technology, Inc. 
23713 West Paul Road 
Pewaukee, Wisconsin 53072 
(4 14) 523-9000 
Contact: Ms. Susan Greenler 

1.2 Background 

Historically, MGP facilities used coal as a feedstock to manufacture gas. The gas was used for 

lighting and heating, and gas by-products served as feedstocks for other chemical manufacturing 

operations. Nationwide, over 2,000 MGPs operated fiom 1816 to the 1950s, until natural gas 

became cheaper to produce than manufactured gas. The history and operation of these facilities is 

not always well defined, However, sufficient records exist to ascertain the nature of the gas 

production processes used and the probable volumes of gas and related by-products manufactured. 

Historically, these records also provide information necessary for evaluating the likelihood for 
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I INTRODUCTION 

process residuals to remain on the respective properties as well as the probable characteristics and 

volumes of the residuals. It should be noted that MGPs operated in an era in which minimal 

knowledge existed on the fate and environmental effects of these residuals. Therefore, 

environmental regulation was absent or, at best, cursory. 

Two methods of coal gas production were used at the Sheboygan I1 MGP. From 1872 to 

approximately 1886, the coal gas production method was used. This method involved heating and 

volatilizing the coal in an airtight chamber called a retort. At retort temperatures (about 2,200°F), 

the coal decomposed into gas and tar. The tar was sold for beneficial reuse, including roofing, 

wood treatment, and paving roads. The gas was passed through a purifier to remove impurities 

such as sulfur, carbon dioxide, cyanide and ammonia. Dry purifiers used trays and sieves 

containing lime or hydrated iron oxide mixed with wood chips. The gas was then stored in large 

holders on-site prior to distribution for lighting and heating. 

Beginning as early as 1886 the MGP switched to the carburetted water gas production method, 

which was utilized until the plant ceased operations in 1929. During production of carburetted 

water gas, air and steam were passed over incandescent coal in a brick-filled vessel to form a 

combustible gas. This gas was then enriched with oil gas by squirting a fine mist of oil over the 

bricks, thereby vaporizing the oil. The gas was then purified and stored in holders prior to 

distributions. 

1.3 Purpose and Objectives 

The purpose of the Phase I1 investigation was to obtain, compile, and evaluate environmental 

information for the site and surrounding area to enable decision-making regarding long-term 

management of the site. The objectives for this investigation included: 

Evaluating the areal extent of soil impacts on the former MGP property, and 
estimating the volume of impacted soil; 
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I INTRODUCTION 

Establishing the potential for impacts associated with suspected source areas, such 
as the former gas holders, purifier, and tar tanks; 

Characterizing source materials encountered during the investigation; 

Evaluating the direction of groundwater flow and aquifer parameters; 

Evaluating the presence or absence of impacted groundwater above Chapter 
NR 140 standards downgradient of sources attributable to former MGP 
operations; 

Evaluating the presence or absence of MGP related groundwater impacts at depth 
in the aquifer; and 

Identifying site characteristics and impacts critical to the evaluation of remedial 
alternatives under Chapter NR 722 W.A.C. 

An additional objective included in the November 1 1, 1992 work plan (HSI(2), 1992) was to 

compile information pertaining to use of the Sheboygan River and a variety of river characteristics. 

This information will be compiled and evaluated as part of the sediment investigation, currently 

being conducted with WDNR approval of the August 3 1,1995 work plan (NRT, 1995) 
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2 SITE BACKGROUND 

2.1 Location and Land Use 

The Site is located adjacent to the Sheboygan River approximately 1 mile west of Lake 

Michigan. The site is bounded to the north, south, east, and west by a private docking facility, an 

unused wooded lot, North Water Street, and the Sheboygan River, respectively. The site is 

approximately 1.5 acres in size. There is approximately 35 feet of relief at the site ranging from 

approximately 590 feet above mean sea level (msl) at the Sheboygan River to approximately 625 

feet msl at the top of the riverbank on the southeast side of the Site near the intersection of North 

Water Street and Center Street. The majority of the site is flat-lying; this includes the former 

area of MGP structures which were present at approximately 6 10 feet msl (HSI(l), 1992). Relief 

within one mile of the site is approximately 95 feet, ranging from 580 feet msl at Lake Michigan 

to approximately 675 feet msl northwest of the site near the intersection of Wilgus and Erie 

Avenues. Surface water drainage across the site is likely to the west-southwest, toward the 

Sheboygan River. 

The former Sheboygan I1 MGP was owned by a variety of companies and eventually became part 

of the Sheboygan Gas Light Company. In 1922 the gas company merged with other utilities to 

form WPSC. In 1966, WPSC sold the property to Heilemann Brewing Company for parking 

vehicles. Ownership of the property was transferred several times until the City of Sheboygan 

purchased the property in 1985. The City of Sheboygan maintains the site as a boat docking and 

recreational vehicle camping area. The property is gravel covered and concrete slips have been 

constructed for recreational vehicle parking. A pier is placed seasonally in the Sheboygan River. 

A toy manufacturer, Garton Toy, located north of the site, reportedly stored naphthalene on the 

north edge of the property in the past. 
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2 SITE BACKGRO W D  

2.2 MGP OperationslFormer Facilities 

The Sheboygan I1 MGP began operating in 1872 and utilized the coal gas production method. 

Carburetted water gas machines were installed as early as 1886. The MGP operated until 1929. 

The facility was subsequently dismantled. 

Previously existing and existing structures relevant to this investigation and existing structures 

are shown on Figure 1-2. Former MGP-related structures at the site included the following: 

w Three gas holders ranging in diameter from approximately 35 ft to 70 ft, the 
larger two with capacities of 70,000 ft3 and 200,000 ft3; 

One gas oil tank approximately 15 feet in diameter; 

Three tar tanks, two which are approximately 30 ft by 8 ft and one which is 
approximately 20 A by 5 ft; 

One purifier approximately 25 feet in diameter; and 

Gas manufacturing buildings including a garage, a gas meter shop, and a boiler 
room. 

2.3 Previous Investigations 

During construction of a foundation for the City of Sheboygan (City) boat docking facility in 

August 1990, dark oily material was encountered by the City in an excavation along the 

shoreline. The location of this excavation was reported to be near the former location of the 

former MGP tar tanks. The City collected a "worst case" sample for analyses of various organic 

and inorganic parameters. Compounds detected included polynuclear aromatic hydrocarbons 

(PAHs), benzene, ethylbenzene, toluene, and xylene (BETX), total petroleum hydrocarbons 

(TPH), and total and amenable cyanide. Based on information obtained from the City, other test 

pit excavations contained "visible contamination" but were not sampled. The locations of 

previous test pits and sample locations could not be reliably determined based on available 

documentation. 
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2 SITE BACKGROWD 

Subsequently, Simon Hydro-Search P S I )  conducted a Phase I site investigation in 1992 which 

included soil sampling from thirteen of fifteen test pits, six surface soil grab samples, and three 

grab groundwater samples from three of the test pits (Figure 1-2). Soil and groundwater 

analytical data are summarized in Tables 2-1 and 2-2, respectively. Results of the Phase I 

investigation are discussed below. 

2.3.1 Geology 

Based on the test pit logs presented in the Phase I report (HSI(l), 1992), the surface soils (zero to 

0.25 feet below land surface) across the site consist of well graded sand and gravel or topsoil. 

Beneath the surface sediments, the site is generally characterized by approximately 0.25 to one 

feet of silty sand and gravel or topsoil fill which is underlain by sand and gravel fill to an 

approximate depth of nine feet. The subsurface sand and gravel fill (one to nine feet) contained 

coal, slag, and cinders in several of the test pit locations. Construction debris (bricks, concrete, 

etc.) was encountered at eight test pit locations. Silty to clayey alluvial sand is present beneath 

the fill. Groundwater is potentially perched within the fill materials at several locations by 

clayey silt or buried structures, because it was not observed at consistent depths across the small 

flat site (HSI(l), 1992). 

Regionally, unconsolidated deposits in the area are generally less than one hundred feet thick 

(Skinner, 1973). Based on available well logs for wells within approximately one-half mile of 

the site, unconsolidated deposits in the site area range in thickness from approximately 50 to 

95 feet. 

2.3.2 Site Impacts 

The Phase I site investigation consisted of the following field activities and laboratory analyses: 

Six surface soil samples were collected from the top zero to three inches of soil 
and submitted for laboratory analysis of total, amenable, and weak acid 
dissociable cyanide, BETX, PAHs, and phenol. 
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2 SITE BACKGROWD 

Fifteen soil test pits were excavated and thirteen soil samples collected for 
analyses of total, amenable, and weak acid dissociable cyanide, BETX, PAHs, and 
phenol. The seven soil samples believed to be most impacted based on field 
observations were submitted for arsenic and nickel analysis. Four soil samples 
were submitted for diesel range organics P R O )  analysis due to field observations 
of fuel oil-like hydrocarbon odors. Three soil samples were submitted for infia- 
red fingerprint (IR) analysis in order to evaluate the origin of organic constituents 
observed containing a fuel oil odor, creosote/fuel oil mixture and creosote-like 
odor; 

rn Groundwater samples were collected from three test pit locations and submitted 
for analysis of total, amenable, and weak acid dissociable cyanide, arsenic, nickel, 
BETX, PAHs, and phenol. One sample was also analyzed for DRO. 

Results of the Phase I investigation are summarized below. 

Surface Soil Sampling 

Soil samples were field screened with a photoionization detector (PID). PID readings were less 

than two parts per million (ppm) benzene equivalents and hydrocarbon odors were not noted in 

the surface soils samples. A summary of analytical results for surface soil samples is included in 

Table 2- 1. Low levels of total PAHs were detected in samples CS- 1 0 1 B (0.1 ppm) and CS- 103C 

(0.06 ppm). Phenol, BETX, and total, amenable, and weak acid dissociable cyanide compounds 

were not detected in the samples. 

Test Pit Sam~ling 

Analytical soil samples were collected from thirteen of the fifteen test pits. Former gas holder 

foundations were not conclusively located, although a curved foundation was encountered at test 

pit TP- 1 13. Test pit TP- 104 also contained a foundation as well as loose grained sand which 

may have been used to fill the inside of a foundation. 
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2 SITE BACKGROWD 

A strong "moth ball-like hydrocarbon odor" and elevated PID readings occurred at locations 

TP-107, TP-108, and TP-109, near the tar tanks; and at locations TP-113 and TP-114, within the 

relief holder at the southern end of the site. Slight diesel he1 odors and slightly elevated field 

PID readings (3.5 to 14 ppm) were observed in the northern portion of the site at locations TP- 

102, TP-103, TP-104, and TP-106. 

Low concentrations of BETX constituents (approximately 2 pprn or less) were detected at four 

locations. A fifth location, TP-109, exhibited the highest total BETX concentration (17 pprn). 

Total PAHs were detected in ten test pit samples at concentrations ranging fiom 4 pprn to 

approximately 150 ppm. DRO was detected in all samples collected: TP-103 (7 feet; 3000 

pprn), TP- 108 (5 feet; 1 10 pprn), TP-109 (5 feet; 380 ppm) and TP-113 (5 feet; 390 pprn). 

IR analysis of soil samples from TP-102, TP-106, and TP-113, indicated the presence of PAHs 

typical of "heavy" coal tar and potential devolatilized carburetted water gas tar. Petroleum oil, 

possibly devolatilized he1 oil, was also observed in the samples. Soil sample TP-102 contained 

heavy aromatic petroleum oil, possibly devolatilized he1 oil and minor amounts of PAHs. 

Samples from TP- 1 06 and TP- 1 1 3 contained mostly PAHs and minor amounts of petroleum oil. 

Samples TP-102 and TP-106 were saturated (collected at the water table approximately 5 feet 

below land surface) and represent groundwater conditions at their respective locations. 

Low levels of phenol and cyanide species were detected at selected locations. Arsenic 

concentrations ranged from 0.5 pprn to 3.4 pprn and nickel concentrations ranged from 7 to 14 

ppm. Both are within the natural range for Wisconsin soils (2 to 5 pprn for arsenic and 10 to 100 

pprn for nickel) (HSI(l), 1992). 

Groundwater Analytical Results 

The grab groundwater sample collected fiom TP-107, located downgradient of the tar tanks, had 

1,700 pg/L benzene, and 780 pg/L, both above the NR 140 groundwater quality Enforcement 
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2 SITE BACKGROWD 

Standard (ES). DRO was detected at a concentration of 5 mg/L. Low levels of PAHs were also 
%>." detected in sample TP-1 01, but no BETX. Phenol was detected one sample (TP-107) well below 

the PAL of 1.2 mgL. 

Total dissolved cyanide was detected above the ES of 0.2 mg/L in all three samples, ranging 

fiom 0.23 to 0.37 mg/L. Arsenic was detected well below the ES in all three samples, at 

concentrations ranging fiom 0.005 to 0.019 mg/L. Nickel was not detected in any of the samples 

(Table 2-2). 

2.3.3 Impact Analysis 

The Phase I investigation primarily included collection of surface and subsurface soil samples. 

Given the limited groundwater data collected, only a cursory analysis of the site impacts was 

possible. Few surface soil impacts were present. PAHs, detected at very low levels in two 

locations, may be present due to the long-term use of the site for vehicle parking. 

Subsurface soil impacts were present near the gas holders and tar tanks. Results indicated the 

presence of both coal tar and petroleum or fuel oil related impacts. Grab groundwater samples 

collected at\the water table exhibited impacts primarily in one sample downgradient (toward the 

Sheboygan River) of the tar tanks. Cyanide was detected in all groundwater samples; however, the 

fate of any oxide box wastes associated with the hcility was not known following the Phase I 

investigation. It was not possible to draw any conclusions regarding extent and migration of 

impacts based on the Phase I data. 
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3 SCOPE OF INVESTIGATION 

The Phase I1 investigation focused on delineating the extent of groundwater and soil impacts on 

the Site, defining source areas not previously investigated, evaluating potential MGP residuals in 

the soil, and determining aquifer properties. The Phase I1 investigation consisted of the 

following tasks: 

rn Soil boring installation and sampling; 

rn Monitoring well and piezometer installation and sampling; and, 

rn Aquifer characterization. 

The field sampling methods are described in detail in the work plan (HSI(2), 1992). 

3.1 Soil Borings 

Ten soil borings (SB-701 through SB-710) were advanced at the site in July and August 1995 to 
characterize soil type and quality (Figure 3-1). Soil boring SB-701 was advanced using hollow 
stem auger drilling techniques. Borings SB-702 through SB-710 were drilled utilizing 
GeoProbeTM sampling techniques. The rationale for each boring is summarized below: 

SB-701: Evaluate the presencelabsence of impacted soils near the former gas 
meter shop in an area not previously investigated; 

rn SB-702 through SB-708: Evaluate the presencelabsence of impacted soil within 
and near the former relief holder in the south portion of the site and assess the 
extent of filllimpacts; 

rn SB-709: Assess soil quality within the former purifier; and, 

rn SB-710: Evaluate the soil quality in the vicinity of the former purifier and 
downgradient of other MGP operations. 
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All soil borings extended to 10 feet below land surface (BLS), with the exception of SB-70 1 which 

extended to 20 feet BLS. Most borings were terminated within a reddish brown, soft to medium 

plastic clay to sandylsilty clay. The soil borings were continuously sampled. All drilling cuttings 

were collected in a roll-off box, pending WDNR approval for treatment at a thermal unit. 

Following completion, each borehole was abandoned using bentonite chips. Boring logs and 

abandonment forms are included in Appendix A. 

Soil samples were screened using a photoionization detector (PID) and the headspace method. 

One soil sample fiom above the water table at SB-701 was submitted for laboratory analysis of 

BETX, PAHs, and phenols. Soil samples were collected and held fiom all borings for potential 

metals analyses, pending the results fiom groundwater metal analyses. After reviewing the 

groundwater analytical results, it was determined that laboratory analysis for metals was not 

necessary because metal concentrations in groundwater were low relative to NR 140 Preventive 

Action Limits (PALS). Soil analytical reports are included in Appendix B. 

3.2 Monitoring Wells and Piezometer 

Seven water table monitoring wells (MW-701 through MW-707) and one piezometer (PZ-701) 

were installed in July 1995. Soil information obtained during well installation supplemented 

data collected fiom the soil test pits performed during the previous investigation. 

The monitoring wells and piezometer were installed to provide hydraulic information on 

direction of groundwater flow and to evaluate the lateral and vertical extent of groundwater 

impacts. The water table monitoring wells were planned to be drilled and sampled to a 

maximum depth of approximately fifteen feet. However, boreholes were extended a minimum of 

two feet below the lowest extent of any tar or staining observed in the split spoon samples. 
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3 SCOPE OF INVESTIGATION 

Monitoring well borings were drilled using the hollow-stem auger method. Soils in the well 

borings were continuously sampled using split spoon techniques. Water table observation wells 

were completed with a screen depth from 3.5 to 13.5 feet BLS to intercept the water table 

surface. 

The piezometer was constructed with a five foot screen placed from approximately 29 to 34 feet 

BLS. Due to the close proximity of wells in well nest MW-701 and PZ-701, the water table 

observation well (MW-701) was drilled, logged, sampled, and constructed before installing 

piezometer PZ-70 1. Following the installation of MW-701, the piezometer was drilled blind to 

the terminus depth of MW-701 and sampling was continued to the terminus of the piezometer. 

The piezometer was installed using mud rotary drilling techniques and temporary casing was 

advanced to 15 feet BLS during drilling to prevent impacted soil fiom being carried to depth 

during drilling. 

One soil sample was collected from above the water table at each monitoring well or well nest 

location for the analyses of BETX, PAHs, and phenols. A grain size sample was collected fiom 

the screened interval of each monitoring well and piezometer to aid in lithologic and 

hydrogeologic characterization. These samples were preferentially collected from the units 

within the screened interval which would typically exhibit higher hydraulic conductivities. 

Monitoring wells and the piezometer were constructed in accordance with Chapter NR 141, 

Wisconsin Administrative Code (W.A.C.). Following construction, the wells were developed by 

NRT personnel. Development and sampling purge water was containerized and stored in dnuns 

pending determination of disposal alternatives. Soil boring logs, monitoring well information, 

well construction, and well development forms are included in Appendix C. 

The elevation of the well casing and ground surface, and site specific grid location of the wells, 

piezometer, soil borings, test pits, and surface soil sample locations were surveyed by a 

registered professional land surveyor. Monitoring wells were sampled in August and September, 

1995. Water level elevations were calculated during sampling events. Groundwater sampling 
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3 SCOPE OF INVESTIGATION 

procedures were in accordance with the WDNR Groundwater Sampling Procedure Guidelines 

(Publ-WR-153 87). Groundwater samples were analyzed for BETX, PAHs, total cyanide, 

amenable cyanide, and weak acid dissociable cyanide. Seven soluble RCRA metals were 

analyzed from each well during the first sampling event only. Chloride, pH, chemical oxygen 

demand (COD), oil and grease, and total organic carbon (TOC) were analyzed in samples from 

wells MW-706 and MW-702 during the second sampling event to aid in evaluating potential 

groundwater treatment options. Groundwater analytical reports are included in Appendix D. 

3.3 Aquifer Characteristics 

On August 15, 1995, five of the monitoring wells (MW-701, MW-702, MW-703, MW-705, and 

MW-707) were tested to characterize the hydraulic properties of the unconsolidated deposits. 

Monitoring well MW-706 was not tested due to the presence of tar which would adversely affect 

the operation and integrity of the monitoring equipment. Piezometer PZ-701 was not tested due 

to slow recovery (greater than 24 hours). Monitoring well MW-704 was tested; however, the 

data logger file was corrupted during data transfer and the results may not be accurate. The tests 

were performed using baildown recovery methods. Before starting the tests, the water level 

elevation in each well was measured. A pressure transducer, connected to a data logger, and a 

disposable bailer were then inserted into the well. Following recovery of the water level to 

within 0.02 feet of the original water level the bailer was quickly removed and the rate of the 

water level recovery was measured and recorded by the pressure transducer and data logger. The 

baildown recovery data was analyzed using the Bouwer-Rice (Bouwer and Rice, 1976) method. 

3.4 Laboratory Quality Assurance I Quality Control 

Analysis of environmental media samples was performed by a WDNR laboratory certified under 

Chapter NR 149 (W.A.C.). Laboratory analytical reports were reviewed to check laboratory 

quality assurancelquality control (QAIQC) measures. Samples were either extracted or analyzed 

within the required method hold times. 
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One trip blank accompanied the BETX sample vials submitted to the laboratory for each 

sampling event. This blank was prepared and supplied by the laboratory along with the 

appropriate pre-cleaned sampling containers. The trip blank was transported to the field and 

laboratory along with the groundwater samples and was analyzed for BETX. Field duplicate 

samples were analyzed for each ten or fewer groundwater samples collected. The duplicate 

sample was identified as MW-799 and was collected from MW-704. Since dedicated bailers 

were used for collection of groundwater samples, field blanks to evaluate equipment 

decontamination were not necessary and thus were not collected. 
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INVESTIGATION RESULTS 

4.1 Regional Geology and Hydrogeology 

Near surface geology of Sheboygan County consists of unconsolidated glacial drift comprised of 

unsorted till as ground and end moraines, outwash as sorted and stratified sand and gravel, and 

glacial lake deposits as organic materials and stratified clays, silt and sand. Low permeable soils 

are indicative of the high clayey tills and lake bed deposits which blanket the majority of the 

county. Moderate and high permeable soils are typically associated with the less clayey till, 

outwash and end moraine. The glacial drift is Pleistocene to Recent in age and ranges in 

thickness from 50 to 200 feet (Skinner and Borman, 1973). 

Bedrock geology beneath the glacial drift consists of Silurian and Ordovician aged sedimentary 

dolomite, shale and sandstone, and Cambrian sandstones overlying Precambrian crystalline rock. 

The Silurian aged dolomite is generally undifferentiated and comprised predominantly of the 

, Niagara Dolomite. This dolomite is fine to medium grained containing sandy chert nodules. 

These dolomites lie approximately 100 feet BLS in the Sheboygan County area and are 

approximately 750 feet thick. 

Three aquifer systems exist beneath the site area and are (from shallowest to deepest): the sand 

and gravel, the Niagara, and the sandstone. Skinner and Borman's (1973) description of these 

units is presented below. 

The sand and gravel aquifer in the Site area consists of buried, highly permeable glacial sand and 

gravel and is most significant where thicknesses are greater than 50 feet. Local glacial sands and 

gravel may yield significant amounts of water for local use. Thicknesses range from 0 to 300 

feet. The top of this aquifer ranges from 0 to 140 feet BLS. 
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The Niagara aquifer is the principal aquifer overlying the Maquoketa Shale and consists of 

Silurian aged dolomites. The majority of the aquifer is under artesian conditions due to the 

overlying confining clayey till. In areas where the clayey till is not present, the aquifer is 

hydraulically connected with the overlying sand and gravel aquifer. The main source of recharge 

for the Niagara aquifer is from infiltration through the sand and gravel aquifer or through the 

overlying glacial outwash and till. Natural discharge occurs into Lake Michigan, nearby rivers 

and through wells. Water use of the Niagara aquifer is for local domestic wells. 

The sandstone aquifer is approximately 600 feet thick beneath Sheboygan County and includes 

Ordovician and Cambrian units beneath the confining 300 foot thick Maquoketa Shale and above 

the Precambrian crystalline rock. This aquifer is approximately 600 feet BLS, beneath 

Sheboygan County (Skinner and Borman, 1973). Local use of the sandstone aquifer is low to 

moderate. 

4.2 Site Geology 

Soils encountered during the Phase I1 investigation generally include glacial deposits intermixed 

with fill material in the upper six to fourteen feet BLS and predominately fine grained alluvium 

deposits below. Cross sections showing the soil lithologies are presented on Plate 4-1 (Sections 

A-A' through C-C'). 

Near surface soil is dominated by silty organic gravel soil and fill material. The fill material 

generally consists of ash/cinders, sand, silt, clay, bricks, wood, and glass which varies 

considerably throughout the site. The ash/cinder fill resembles a black, fine to coarse sand and 

silt. Field observation of fill types are shown on Figure 4-1. Clay and silt dominate soil in the 

upper fourteen feet of fill material with disconnected areas of sand and gravel and minor amounts 

of silty gravel. Clay and silt also dominate the alluvium soils encountered below, with 

discontinuous units of sand and silty sand. 
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Tar was encountered in six of the ten soil borings and two of the seven monitoring well borings 

installed during this investigation. The tar was present at or below the water table predominately 

in the southern and west-central portions of the site (Figure 4-1). During sampling of monitoring 

well boreholes and soil borings, sampling was extended a minimum of two feet below the 

vertical extent of the tar encountered. 

Site Hydrogeology 

Water level elevation measurements fiom August 14, September 25, and October 20, 1995 are 

presented in Table 4-1. Depth to groundwater ranged fiom 3.6 to 7.9 feet BLS in the shallow 

wells and between 13.6 and 16.6 feet BLS in piezometer PZ-701. Groundwater elevations 

generally decreased across the site fiom August to September and generally increased fiom 

September to October 1995. Water table elevations for August 14, 1995 and October 20, 1995 

are shown on Figure 4-2 and Figure 4-3, respectively. Groundwater flow is generally to the 

west-southwest, toward the Sheboygan River. Horizontal groundwater gradients were calculated 

based on water table groundwater contour lines and direction of flow. The calculated 

groundwater gradients range between 0.048 ft/ft in August and 0.063 ft/ft in October. 

Downward vertical hydraulic gradients were exhibited at the MW-701lPZ-701 well nest. 

Gradients ranged fiom 0.33 ft/ft in August to 0.46 ft/ft in September. Gradient calculations are 

included in Appendix E. 

Baildown recovery test results were analyzed using the Bouwer-Rice method. This method 

yields hydraulic conductivity (K) estimates under unconfined aquifer conditions. The results are 

summarized in Table 4-2 and the raw data and slug test plots are presented in Appendix F. 

Calculated K values in the shallow monitoring wells ranged from 2.5x10-~ feetlminute to 

2 . 5 ~ 1 0 ~  feetlminute (1 2x1 0.' cd sec  to 1 .2x104 cdsec). The monitoring well results are 

generally consistent with published estimates for silty sand, silt, and glacial till (Freeze and 

Cherry, 1979). 
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A grain size analysis was conducted on soil samples collected from each monitoring well boring 

location. Samples for grain size analysis were selectively collected from soil units which 

typically have higher hydraulic conductivities. The grain size analysis results for the monitoring 

wells and piezometers are included in Appendix G and summarized in Table 4-2. The results 

indicate soils within the upper ten feet of the aquifer beneath the site are dominated by sandy silt 

and silty sand, but the mixture of sand, silt and clay varies over the site. The deeper soils present 

in the screened portion of piezometer consist primarily of silt and clay. 

The average linear groundwater flow velocity was estimated using the calculated horizontal 

hydraulic gradient (i), hydraulic conductivity (K), and assumed effective porosity (n,) for 

saturated materials at the site (Freeze and Cherry, 1979). The effective porosity values for silty 

sands, silts, and glacial till are generally on the order of 15 to 25 percent. Groundwater velocity 

(v) is calculated as follows: 

v = Kiln, 

Based on the range of values for K, i, and n,, the calculated minimum and maximum values for 

horizontal shallow groundwater flow velocities at the MGP site is approximately 3 to 63 feet per 

year (Appendix E). 

4.4 Field ObservationslScreening 

Cross sections A-A' through C-C' (Plate 4-1) indicate that fill overlies natural material at the site. 

Areas where general soil fill, cinders, and tar were observed are shown in Figure 4-1. In general, 

fill and tar was present in the upper two to four feet BLS. The wood present in several boreholes 

were not characteristic of those associated with purifier wastes; they were not bluehlack in color, 

and they did not have an odor. Observations from the soil and monitoring well borings are 

included in Appendices A and C. 

1060-site investigation report.rpt Natural 
Resource 

Technology 



4 INVESTIGATION RESULTS 

In several of the soil borings on the southern portion of the site tar was visible at depths up to six 

feet BLS. The tar was generally not visible for more than a two foot thickness. In SB-701, MW- 

704 and MW-706, tar was visible from 12 to 18 feet, 16 to 21 feet, and 4 to 16 feet BLS, 

respectively. Groundwater removed all wells was grey to black in color, turbid, and exhibited 

slight to strong odors. A sheen was present in wells MW-701, MW-702, MW-704, and MW-707. 

"Tarry" material with a sheen was suspended and noted at well MW-706. 

No evidence of bluelblack wood chips, indicating the presence of potential purifier wastes that are 

typically cyanide sources, were observed on the Sheboygan II site property. However, a field 

reconnaissance of the adjacent off-site property to the south of the Site revealed surficial blue 

wood chips as wells as blue tinted vegetation, including tree trunks and grass, indicating 

potential cyanide impacts. 

4.5 Laboratory Analytical Results 

Laboratory analytical reports of the soil and groundwater sampling are included in Appendices B 

and D, respectively. Analytical results are discussed below. 

4.5.4 Soil Sampling Results 

One soil sample was collected fiom the vadose zone at each monitoring well location and 

SB-701 and submitted for laboratory analyses. Selection of the samples was based on visual and 

odor observations and PID headspace response. Soil analytical results are summarized on Table 

4-3. 

Total BETXhenzene and total PHnaphthalene impacts are sporadically present across the Site 

as depicted on Figures 4-4 and 4-5, respectively. Total BETX/benzene impacts in soil were 

limited to two areas of the Site. Soil analyzed from MW-703 contained 13 pg/kg benzene. 
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Surrounding sampling locations, including HSI sampling locations summarized on Table 2-1, did 

not contain BETX compounds. Benzene was also detected in TP- 106, TP-107, and TP-109. 

Total PAH impacts (greater than 100 mg/kg) were detected in soil samples collected from 

TP-1 01, TP-107, TP-109, TP-1 10, and MW-70 1 (Figure 4-5). Total PAH concentrations were 

approximately 200 mg/kg at location MW-701 and were between 100 and 150 mg/kg at the other 

4 locations. The remaining collected soil samples exhibited total PAH levels of less than 50 

mg/kg. 

Total BETXIbenzene and total PAWnaphthalene distribution in soil indicate the largest impacted 

area is near the former MGP operations on the west side of the site adjacent to the tar tanks and 

purifier. A smaller isolated area of impacts is just west of the large gas holder. 

Phenol was detected in all soil samples at concentrations ranging from 0.55 mg/kg (MW-704) to 

83 mgkg (MW-707). Phenol concentrations exceeded 1.0 mgkg at only three locations. Phenol 

was previously detected at low levels in two of the thirteen test pit samples. 

4.5.2 Groundwater Sampling Results 

Two rounds of groundwater samples were collected from the site monitoring wells on August 15 

and September 25, 1995. Analytical results are presented in Appendix D and are summarized in 

Table 4-4. In general, the results of both sampling rounds are consistent. Second round samples 

collected from well MW-706 showed a significant decrease in total PAHs. For the remaining 

wells, results of both sampling events are within the same order of magnitude suggesting that 

groundwater concentration changes were not significant. 
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4.5.2.7 VOCs and PAHs 

Tar collected from MW-706 was analyzed for GC/FID fingerprinting and the analytical report is 

included in Appendix D. The analytical data for the sample presented a very good visual match 

to a MGP tar reference. 

VOC and PAH groundwater impacts exceeding Chapter NR 140 ESs were present in six of the 

seven monitoring well samples. No BETX or PAHs were detected in the samples collected from 

side gradient well MW-705, located in the northern portion of the site. Total BETXJbenzene 

results and total PAWnaphthalene results for September 1995 are shown on Figures 4-6 and 4-7, 

respectively. Areas in which shallow groundwater impact concentrations exceed Chapter NR 

140 ESs extend over the entire site with the exception of the northernmost portion of the site. 

Benzene concentrations in the water table wells range from 340 pgL  to 34,000 p a ,  

benzo(a)pyrene concentrations range fiom 0.66 p g L  to 83,000 pgL, and naphthalene 

concentrations range fiom 220 pgL  to 1,900,000 pgL. 

The most highly impacted groundwater is located in the center of the site at locations MW-701, 

MW-702, and MW-706. This is the center of the former MGP operation, near the tar tanks, 

purifier, the smallest of the three gas holders, and one of the plant buildings. Groundwater 

quality is less highly impacted to the north and south of this area. Groundwater at location MW- 

703 exhibits benzene and naphthalene impacts about two orders of magnitude above the NR 140 

ES. These concentrations decrease significantly to below detection between this location, and 

MW-705, located a distance of 100 feet north of MW-703. 

In addition, groundwater improves significantly in a vertical direction, between wells MW-701 

and PZ-701. The groundwater samples from the piezometer PZ-701 contained benzene 

concentrations exceeding Chapter NR 140 ES in August, 1995. 
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The levels measured are more than three orders of magnitude less than results fiom MW-701. 

Benzo(a)pyrene was detected in the piezometer in August, but was below the detection limit in 

September. Naphthalene, detected at high levels in the shallow well, was not detected in the 

piezometer. 

4.5.2.2 Cyanide 

A total dissolved cyanide concentration slightly above the Chapter NR 140 ES of 0.2 mg/L was 

detected in at least one of the samples collected fiom wells MW-702, MW-704, and MW-707. 

The area of cyanide impacts in groundwater extends from approximately the center of the 

investigation area to the southern extent of the site (Figure 4-8). The samples from MW-706, 

which exhibited the highest concentrations of BETX and PAHs, contained no cyanide. No 

cyanide was detected in northern well MW-705. 

4.5.2.3 RCRA Metals 

During August 1995, groundwater samples were analyzed for seven RCRA metals (arsenic, 

barium, cadmium, chromium, lead, selenium, and silver). No metal concentrations exceeded the 

ES. Results for the remaining samples indicate barium is present in all monitoring wells at 

concentrations below the Chapter NR 140 PALS. Cadmium, chromium, selenium, and silver 

were not detected in any samples. Though arsenic, barium, and lead were detected in 

groundwater, the levels of impacts are not significant compared to the NR 140 standards and the 

concentrations of BETX and PAHs. Therefore, based on these results, no groundwater samples 

were submitted for metals analysis during September 1995 and none of the collected soil samples 

were submitted for laboratory analysis of metals. 
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5. I Conclusions 

5.1.1 Site Geology 

Soils encountered include glacial deposits intermixed with fill material in the upper six to 

fourteen feet of material and predominately fine grained alluvium deposits below. The surface 

soil is dominated by silty organic gravel soil and fill material. The fill material generally consists 

of ashlcinders, sand, silt, clay, bricks, glass, and wood which varies considerably across the site. 

clay and silt dominate soil in the upper fourteen feet of fill material with discontinuous areas of 

sand and gravel. Clay and silt also dominate the alluvium soils encountered below, with 

discontinuous units of sand and silty sand. Tar was encountered in soil samples collected below 

the water table interface. Tar extended from the west-central to the southern portions of the Site. 

5.1.2 Site Hydrogeology 

Depth to groundwater in the investigation area ranged from 3.6 to 7.9 feet BLS in the shallow 

wells and between 13.6 and 16.6 feet BLS in the piezometer. Groundwater flow is generally to 

the west-southwest, toward the Sheboygan River. Calculated horizontal groundwater gradients 

range between 0.048 Wft in August and 0.063 Wft in September. Downward vertical hydraulic 

gradients were exhibited in the MW-701PZ-701 well nest. Gradients ranged from 0.33 Wft to 

0.46 Wft downward. 

Calculated hydraulic conductivity values in the shallow monitoring wells ranged from 2 . 5 ~ 1 0 ~  

feevminutes to 2 . 5 ~ 1 0 ~  feevminute. Grain size analysis indicate soils within the upper ten feet 

of the upper aquifer are dominated by sandy silt and silty sand, however sand, silt and, clay 

percentage varies over the site. 
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The calculated minimum and maximum values for average linear groundwater flow velocity in 

shallow groundwater are approximately 3 to 63 feet per year. The higher velocities are 

representative of monitoring wells constructed in fill with higher hydraulic conductivity than 

wells set in shallow native silty and clay material. 

5.1.3 Source Areas 

Total BETXhenzene and total PAWnaphthalene concentrations are sporadically present in 

unsaturated soils across the site. Total BETXhenzene impacts in soil were limited to two areas 

on site, from the soil samples collected from MW-703 and the area between TP-106 and TP-109. 

Total PAH impacts did not exceed 200 mg/kg in any analyzed site soils. Overall, the soil impact 

areas above the water table are small and isolated, and there does not appear to be an unsaturated 

source area which contributes to groundwater impacts. 

Field reconnaissance south of the investigation area revealed surficial "Prussian blue" wood 

chips on the ground surface, as well as blue tinted vegetation including trees and grass. 

5.1.4 Groundwater Impacts 

BTEX, PAHs, and cyanide are the constituents of concern in the groundwater. Groundwater 

impacts extend from the north central portion of the site to the southern extent of the investigation 

area and to the Sheboygan River. Migration of impacted groundwater is likely to the west- 

southwest, in the general direction of groundwater flow. The benzene and naphthalene NR140 ESs 

have been exceeded in all shallow wells, except northernmost well MW-705. The clay and silt 

soils are effectively retarding the vertical mitigation of groundwater impacts based on the results 

from well nests MW-70 l/PZ-70 1. 

The significant reduction in impacts over a 100 foot distance between wells MW-703 and MW- 

705, indicate that side gradient migration is likely limited. 
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Evidence of tar was noted in well MW-706. Tar was noted below the water table during borehole :) 
installation at two other locations (MW-704 and SB-701). The source and extent of the tar at depth 

is unknown at the present time. 

Soluble cyanide impacts in the shallow groundwater slightly exceed the NR 140 ES over the 

southernmost portion of the site. Wood observed in boreholes at the site did not exhibit the typical 

color or odor characteristics which would suggest that these chips are associated with cyanide 

sources. 

The southern and eastern extent of groundwater impacts has not been fully evaluated. 

5.2 Recommendations 

Additional investigation is recommended to evaluate the lateral and vertical extent of 

groundwater impacts and extent of tar observed in boreholes on site. The proposed field 

investigation and rationale for each boring location is summarized below: 

PZ-702 and PZ-703: Evaluate the vertical extent of groundwater impacts on the 
site (approximate depth of wells is 40 feet; groundwater analytical parameters 
include BETX, PAHs, and cyanide species); 

SB-711 through SB-716: Evaluate the extent of tar identified in borings MW- 
704, MW-706, and MW-707 (maximum depth of borings approximately 25 feet 
BLS; soil analytical parameters include BETX and PAHs); 

SB(MW)-7 17 through SB(MW)-720: Evaluate upgradient and side gradient 
extent of groundwater impacts along the east-northeast, and southern side of the 
property (maximum depth of borings or monitoring wells approximately 15 feet 
BLS; soil analytical parameters include BETX and PAHs; groundwater analytical 
parameters include BETX, PAHs, and cyanide species. 

1060-site investigation report.rpt 
5-3 

Natural 
Resource 

Technology 



5 CONCL USZONS AND RECOWDATZONS 

5.3 Remediation Considerations 

Following collection of additional soil and groundwater data, a feasibility study (FS) is 

recommended to identifl and evaluate remedial alternatives and associated costs as well as to 

develop a long-term management strategy for the site. Due to the site's proximity to the Sheboygan 

River, the Remedial Action Plan should be directed toward alternatives which restore the site to 

environmental standards for the applicable media, taking into account land use classification both at 

the MGP and in the surrounding area. The following discusses applicable remedial action 

objectives and critical parameters to consider in the development of a Remedial Action Plan. 

5.3.1 Soil 

5.3.7.7 Environmental Standards 

The site investigation indicated that BETX impacts are limited to two areas of the site. Total PAHs 

exceeded values used as remedial action goals at MGP sites outside of Wisconsin. NRT 

understands that the WDNR has developed an internal draft of NR 720 standards for PAHs in soil 

which may be promulgated within the likely t i m e h e  of remedy implementation. When 

compared to the internal draft PAH values, most soils were significantly below values which are 

protective of groundwater. 

The Sheboygan I1 site does not meet the required site characteristics for application of NR 720 

Table 1 soil quality values. Groundwater at the Sheboygan I1 site occurs at shallow depths such 

that there is a small unsaturated zone in some areas of the site. In addition, tar was present in at 

least one location to a depth greater than 20 feet and the impacts present at the site may be subject 

to cosolvent effects. Therefore, existing site conditions and the practicability of achieving clean 

closure of the facility should be considered further to establish site-specific remedial objectives or 

application of a remedial performance standard for soil under the NR 720 process. 
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5.3.7.2 Remedial Parameters 

The soil impact areas above the water table are small and isolated, and there does not appear to 

be an unsaturated source area which contributes to groundwater impacts. Evidence of tar below 

the water table warrant removal if the tar is continuous, and if removal will significantly reduce 

the effort required for groundwater remediation. Additional investigation will evaluate whether 

or not the tar is continuous. If removal appears warranted, possible treatments strategies will be 

evaluated during the alternative screening process reflecting current developments in MGP site 

remediation technologies. 

5.3.2 Groundwater 

5.3.2.7 Environmental Standards 

For groundwater, the remedial action objectives are generally the NR 140 standards. Evaluation of 

technical and economical feasibility also may dictate development of site-specific alternate 

concentration limits. The site investigation indicated that BETX, naphthalene, benzo(a)pyrene, 

fluorene and soluble cyanide in groundwater exceeded NR 140 standards at concentrations which 

will require remediation. 

The extracted groundwater will require treatment if discharged into the sanitary sewer system or a 

surface water. A discharge permit fiom the WDNR andlor Sheboygan Sewerage District will be 

required, along with periodic sampling and laboratory analyses. 

If the groundwater treatment includes air stripping, air emission standards will have to be 

considered. 

5.3.2.2 Remedial Parameters 

BE= and PAH impacts in groundwater occur across the site, and minor cyanide impacts occur in 

the central and southern portions of the site. Migration of impacted groundwater is to the west- 
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5 CONCL USZONS AND RECOMMENDA TZONS 

southwest extending to the Sheboygan River. The southern, eastern, and northeastern extent of 

impacted groundwater has not been fidly defined. 

Vertically, impacts extend to a projected depth of approximately 30 feet BLS. Well nests MW-7011 

PZ-701 indicate groundwater impacts are present at the water table and at 30 feet BLS in the 

aquifer, but concentrations decrease by several orders of magnitude between the shallow and deep 

wells. Tar and free product was also observed at depth in the centrdsouthern area of the site. 

Groundwater extraction may be performed by wells, well points, or trenches. The extraction 

system should be designed so the lateral extent of the plume of impacted groundwater lies within 

the capture zone, extending to a depth of at least 30 feet. Trenches may be considered but may not 

be feasible if groundwater elevations are much shallower at wetter times of the year. Construction 

of a slurry wall or cut-off trench to act as a barrier for groundwater migration may also be 

evaluated. These might be used to decrease flow from the river which could impact the 

effectiveness of a pumping system. 

Treatment of extracted groundwater could be accomplished by the following: 

Disposal of groundwater via the City of Sheboygan or the Sheboygan waste-water 
treatment plant (WWTP). A pennit from the City and possibly WDNR would be 
required. Pre-treatment to remove suspended solids or meet pre-established limits 
may also be required; or 

On-site treatment of groundwater using air stripping, carbon adsorption, UV 
oxidation andlor a bioremediation system. Disposal of treated groundwater into the 
Sheboygan River would require a WPDES pennit fiom WDNR. 

Other groundwater treatment approaches should be evaluated during the alternative screening 

process reflecting current developments in MGP site remediation technologies. 
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5 CONCL USZONS AND RECOMMENDA TZONS 

5.3.3 Sediments 

The sediments in the Sheboygan River are being evaluated as part of a separate investigation, 

currently being conducted with WDNR approval of the August 3 1,1995 work plan (NRT, 1995). 
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Table 2-1 

Phase I Soil Analytical Summary 
WPSC Sheboygan I1 - North Water Street 

ns: A NR 720 RCL has not been established for this parameter. 
na: Analysis was not performed. 
<loo: Less than method detection limit of 100 ug/kg. 
Notes: 1. Samples exceeding the NR 720 RCL are shaded 

2. See Appendix D of the Phase I report (HSI (I), 1992) for a complete list of analytical parameters. 
3. Phase I samples were collected by Simon Hydro-Search 

Protective of Groundwater 1 5.5 1 2900 1 1500 1 4100 1 ns 1 0.039 1 ns 
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Table 2-1 Continued.. 
Phase I Soil Analytical Summary 

ns: A NR 720 RCL has not been established for this parameter. 
na: Analysis was not performed. 
4 0 0 :  Less than method detection limit of 100 ugkg. 
Notes: 1. Samples exceeding the NR 720 RCL are shaded. 

2. See Appendix D of the Phase I report (HSI (I), 1992) for a complete list of analytical parameters. 
3. Phase I samples were collected by Simon Hydro-Search 
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Table 2-1 Continued. .. 
phase I Soil Analytical Summary 

ns: A NR 720 RCL has not been established for this parameter. 
na: Analysis was not performed. 
4 0 0 :  Less than method detection limit of 100 ugkg. 
Notes: 1. Samples exceeding the NR 720 RCL are shaded. 

2. See Appendix D of the Phase I report (HSI (I), 1992) for a complete list of analytical parameters. 
3. Phase I samples were collected by Simon Hydro-Search 
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Table 2-2 

Phase I Groundwater Analytical Summary 
WPSC Sheboygan I1 - North Water Street 

I - I I I I I I 

Wisconsin Groundwater Quality Standards (NR 140) 

Sampling 
Location 

and Depth (feet) 

TP-101 (10) 

Preventive Action Limit (PAL) I ns 1 1.20 1 ns I ns 1 0.04 1 0.005 1 ns 

Preventive Action Limit (PAL) 
Enforcement Standard (ES) 

Benzene 
bg/L) 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 
Notes: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. Phase I samples were collected by Simon Hydro-Search. 

Ethyl- 
benzene 
bgn) 

0.5 

5 

Enforcement Standard (ES) 
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Total 
BETX 
(P@) 

< 1 

ToIuene 
(am 

140 

700 

ns 1 6.00 1 ns 

<0.4 

- Xylene 
fp@J 

Acenaph- 
thene 
(PI@) 

68.6 

343 

ns 

c0.5 < I  I 0 < 1 

0.20 1 0.050 1 ns 

<0.6 

Acenaph- 
tfiytene 
@@) 

< 1 

124 

620 

Anthra- 
cene 
bgn) 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 



Table 2-2 Continued.. 
Plzase I Groundwater Analytical Summary 

I I I I I I I 

Wisconsin Groundwater Quality Standards (NR 140) 

Preventive Action Limit (PAL) 
Enforcement Standards (ES) 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 
Notes: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. Phase I samples were collected by Simon Hydro-Search. 

ns 
ns 

Preventive Action Limit (PAL) 
Enforcement Standard (ES) 
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Table 4-1 

Monitoring Well Construction and Water Level Elevation Data 
WPSC Sheboygan I1 - North Water Street 

A: TOC - Top of Well Casing. 
B: Elevations relative to National Vertical Geodetic Datum (mean sea level). 
C: Monitoring well MW-706 contains coal tar. Due to the difficulty with field decontamination for coal tar, depth to water is measured 

with a tape measure and not a water level indicator. Therefore, the water level is estimated to the 10th of an inch. 
PAGE 1 of 1 
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Table 4-2 

Hydaulic Conductivity (K) and Grain Size Analysis Results 
WPSC Sheboygan I1 - North Water Street 

Unweathered Clay: 5E-11 to 2E-07 
Limestone/Dolomite: 7E-08 to 3E-04 

Karst Limestone: 
Fractured Rock: 6E-07 to 2E-02 

*Values from "GROUNDWATER" 
Freeze and Cheny, 1979, p. 29 
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Table 4-3 

Phase 11 Soil Analytical Summary 
WPSC Sheboygan II - North Water Street 

esidual Contaminant Levers 

ns: A NR 720 RCL has not been established for this parameter. 
<5.0: Less than method detection limitof 5.0. 
Notes: 1. Samples exceeding the NR 720 RCL are shaded. 

2. A parameter is listed if detected in at least one sample. See Appendix B for a complete list of analytical parameters. 

Protective of Groundwater I 5.5 1 2900 1 1500 1 4100 1 ns 
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Table 4-3 Continued.. 
Phase 11 Soil Analytical Summary 

ns: A NR 720 RCL has not been established for this parameter. 
3.0: Less than method detection limit of 5.0. 

Notes: 1. Samples exceeding the NR 720 RCL are shaded. 
2. A parameter is listed if detected in at least one sample. See Appendix B for a complete list of analytical parameters. 
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Table 4-4 

Phase 11 Groundwater Analytical Summary 
WPSC Sheboygan 11 - North Water Street 

PreventiveAction Limit (PAL) 1 0.5 1 140 1 68.6 1 124 1 ns I ns I ns I ns 
Enforcementstandard (ES) 1 5 1 700 1 343 1 620 1 ns I ns I ns I nS 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 
-4.0: Less than method detection limit of 1.0. 
Note: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. A parameter is listed if detected in at least one sample. See Appendix D for a complete list of analytical parameters. 
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Table 4-4 continued. .. 
, Phase 11 Groundwater Analytical Summary 

........ ................ ........ ................ 14 15 

.:.:.:.:.:.:.:.: 
(MW-704 dup.) 09/25/95 46 ........... 

.................................. ............................ 

Trip Blank 08/15/95 na na na na na I na I na 

140.10 and 140.1 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 
<1.0: Less than method detection limit of 1.0. 
Note: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. A parameter is listed if detected in at least one sample. See Appendix D for a complete list of analyticalparameters. 

Preventive Action Limit (PAL) 

Enforcement Standards (ES) 
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Table 4-4 continued.. 
Pfiase II Groundwater Analylical Summary 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 
-4.0: Less than method detection limit of 1.0. 
Note: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. A parameter is listed if detected in at least one sample. See Appendix D for a complete list of analytical parameters. 

Preventive Action Limit (PAL) 

Enforcement Standard (ES) 

PAGE 3 of 4 

ns 
ns 

80 

400 

ns 
ns 

8 
40 

ns 
ns 

ns 
ns 

ns 
ns 



Table 4-4 continued.. 
I Phase 11 Groundwater Analytical Summary 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 

4.0:: Less than method detection limit of 1.0. 
Note: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. A parameter is listed if detected in at least one sample. See Appendix D for a complete list of analytical parameters. 

Preventive Action Limit 

Enforcement Standard (ES) 

PAGE 4 of 4 
W:WROJECTS\I060\S11EINV\IOM)T44.WP6 

BJK/MMB(O9/30/95) 

ns 

ns 

ns 

ns 

0.04 

0.2 

0.005 

0.05 

0.4 

2 

0.0015 

0.015 



APPENDIX A 

SOIL BORING LOGS AND 
SOIL BORING ABANDONMENT FORMS 



Appendix A.l 

Soil Boring Logs 



State  of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Hat. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

'.lllty/Roicct Name 
/ MPSC-Sheboygan I1 /I060 Site Investigation 

Boring (Mlted By (Firm name and.name of crew chief) 
Boart Longyear 
Scott/Kurt 

Date DrBhg Stated Date DrfNng CoDlpkted 
0 7/19/95 07/19/95 

DNR FscDity We0 No. HI Urrlque Wcl Na Common W e l l  N m e  F M  Static Water Level SW8ce Elevation Borehole D b t e r  I Feet HSL 1 590 Feet HSL 8.25 inches 

Borlng Locatlon 
State Plane 
NM1/4. SM1/4, 23. T15N. R23E 

Feet N 

Feet E 

Locd GrM Locatlon (If apptlcable) 
4772 feet IXI N 5359 feet IXI E 

0 s  O H  
DNR County Code Uvll Town/Clty/ or Mbge I 6o Sheboygan 

Sample - 
C a =  

5 
; r = g  n t- 5 !! L L  g g 3 5  E P 2 ; :  8 .E 

$ a = m  . = =  
0 2  o o  W E  g Z  cu g g  

=, 3 % o m  z o  2 2  E l  a a o 

----------- 
ray [2.5Y 5/11 w/ lamln clay w/ 
crs sand. trc sand, med plast.. 

5/21 vf. sand, low plast, rpd dltncy, sft, wet 

2 
c 
8 
0 

4 

g 
LL = 

SoilIRock Description 
And Geologic Origin For 

Each Maior Unit cn 
0 - E 2 

rn 
e 
c 
a ~  

Soil Properties 

- g 
$ 5  m e  r = 



SoilIRock Description 
And Geologic Origin For 

Each Major Unit 

2 ' 4  D l .  drk grysh brwn (10YR 

grvl lo%, SEEP& wet, sl. odor 

Or both for each violation. Each dav of continued violation is a separate offense, pursuant to ss 144.99 and 162.08. Wis. Stats. 

S ta te  o f  Wisconsin Route TO: SOIL BORING LOG INFORMATION 
Department of Natural Resources solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response 0 Underground Tanks 
Wastewater Hater Resources 
Superfund Other: Page I of 1 

:iQty/Project Name 
WPSC-Sheboygan 11 /lo60 Site Investigation 

Borbrg Drilled By (Firm name and name of crew chief) 
Boart L ongyear 
Scott/Kurt 

Ucense/Fermlt/l40nltorbrg Number 

DNR FacNty Well No. 

Borhg Number 
SB-702 

Borhg Locatlon Feet N Lat 
state Plane Feet E lLaW - 
NW1/4, SW1/4, 23. TISN. R23E 

Locd GrM Locatlon Of applicable) 
4619.6 feet N 5461.8 feet rn E 

0 s  O H  

W I  Unlquc MI Na 

Date ~ r i h g  Started 
08/03/95 

Flnel Statk Water Level 
Feet HSL 

Cowon We1 Name 

County 
Shebo ygan 

 ate ~rillbrg ~ol~plcted 
08/03/95 

Surface Elevation 
590.80 Feet HSL 

DrlUing nethod 
Geoprobe 

Borehole Diameter 
2 inches 

DNR County Code 
60 

CMI Town/Clty/ or Mbge 
Sheboygan 



s ta te  of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources solid Waste 0 H a t  Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of I 

.Ity/Prolect Name 
WPSC-Sheboygan I1 /I060 Site Investigation 

Boring OrlUed By (Firm name and name of crew chief) 
Boart Longyear 
Scot t/Kurt 

U#nse/Pefmltlllonltorlng Nuber 

DNR FacWty Well No. 

Berm Number 
58-703 

Bwtng Locatlon Feet N 
State Pbne Feet E - 
NWI /~ ,  s w ~ 4 .  23, ~ 1 5 ~ .  R R ~ E  

Locd Grirld Locatlon (If agphabk) 
4626.5 feet N 5488.9 feet E 

0 s  On 

W I  Unique W d  No. 

Date DrilIhg Started 
08/03/95 

Flnd Statk Water Level 
Feet MSL 

Common W d  Nam 

Date DWng Completed 
08/03/95 

Svtace Elevation 
591.48 Feet MSL 

CMI Town/Clty/ or Wbge 
Sheboygan 

County 
Sheboygan 

Drilling Method 
Geoprobe 

Bwehole Dlametu 
2 inches 

DNR Comty Code 
60 



State of Wisconsin Route To: - ~ . - - . - . . 

Department of Natural Resources - solid Waste Haz. Waste 
Emergency Response Underground Tanks 
Wastewater Hater Resources 
Superfund Other: 

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

Page 1 of 1 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

SEEN, strng odor 

I I hereby certifythat the information osthis form is true and correct to the best of my knowledge. 
Firm 

Natural Resource Technology 

This form is authorized by chapter Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, Pursuant to ss 144.98 and 182.08, Wis. Stats. 



State of Wisconsin Route TO: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste H a t  Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund 0 ther: Page I of 1 

Borlng Number 
58- 705 

Ulty/Rolect Name 
WPSC-Sheboygan I1 //080 Site Investigation 

UcefuelPermlt/Wonltorlng Number 

Borlng I3rlkd By [Firm name and name of crew chief) 
Boart L ongyear 
Scott/Kwt 

Date D m  Started 
08/03/95 

Fhel Statlc Hater Level 
Feet MSL 

DNR Facmty He1 NO. 

Borlng Locatlon Feet N Let 
State Pbnc Feet E ILmP . 
NW//4. SW1/4, 23, T/5N, R23E 

Locd 6rld Locatlon (if applicable) 
4649.0 feet N 5438.4 feet IXI E 

US O H  

Date DrllRg Completed 
08/03/95 

Surface Eleretlon 
590.25 Feet MSL 

HI Unique ~ l c ~  NO. 

DrUUng Me!thod 
Geoprobe 

. Borehole Diameter 
2 inches 

common Hell Name 

County 
Sheboygan 

DNR County Code 
60 

Clvll Town/Clty/ or 
Sheboygan 



State  o f  Wisconsin Route To: 
Department o f  Natural Resources [7 Solid Waste [7 Haz. Waste 

[7 Emergency Response underground Tanks 
[7 Wastewater [7 Hater Resources 

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

than $10 nor more than $5,000 for each vib~ation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days. 
or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.00 and 162.06. His. Stats. 

Superfund [7 Other: 
I Page 1 of 1 
h t y / ~ r o k c t  N- 

UPSC-Sheboygan 11 /I060 Site Investigation 

BohQ D r l M  By (Firm name and name of crew chief) 
Boart L ongyear 
Scot t/Kurt 

Licme/Permltl~nltorIng NU~U 

DNR FsclBty Yell No. 

~ortng ~ u m t i e r  
SB-706 

Bortng Locatlon Feet N 
Lat State Plant Feet E 

NW4, SU1/4, 23, T15N, R23E 

Locd Grid LocatJon Of agpfkable) 
4648.0 feet (XI N 5497.0 feet [XI E 

0 s  O H  

HI  Unlqrce WeB No. 

Date DrUfhg Started 
08/03/95 

Finel Statlc Yata L e d  
Feet MSL 

Coramon M Narc 

Date DrmhQ Completed 
08/03/95 

Surface Elevation 
59L61 Feet MSL 

Civil Town/Clty/ or VBlegc 
Shebo ygan 

County 
Sheboygan 

Drltanq Method 
Geoprobe 

Borehole BIar~etw 
2 inches 

DNR County Code 
60 

Sample 
- 

'2 

Natural Resource Technology 

V w 
This form is authorized by ~haDt$tS 144.14varid 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 

C 

a o 
a 
6 

ce r t l f ypa t  

n I- 

s, 
SB706 

(0 

58706 
(31 

SET06 
1 

58706 
(7) 

58706 
(0) 

T hereby 

a =  
v 

~ % C F  
3 s  

z 

24 

21 

24 

24 

w 

g 
LL 
s 
5 

o 
- - - - 
-2 - - - - 
- 4  - - - - 
r 6  - - - 
-8 - - - - - 10 - - - - - 12 - - - - 
- 14 - - - - - 16 - - - - 
- 18 - - - - 
- 20 - - - - 
- 22 - - - - 

the 

g uJ 

m , o  

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

0-1' 3 U Y  GRAVEL. lght OIV brwn i2.5Y 5/41, 
f-med, subang, cmpct. mst. no odor (FILL] 

1'-10' brwn (7.5YR 5/21, 5% silt. trc vf. 
sand, med plast. frm-sft, v. mst. SL odor. trc 

1 
mttlng 

few lamb. sllt 6 vf. sand. TAR IN LAMXN.. wet. 
odor 

no tar, lncrsng sllt w/  depth to slity clay, sl. 
odor 

FOR @ IP: 

~nformation o m i s  form is true and correct to the 
I Firm 

E 
I o 

G e V a  
C 

840 

1310 

610 

a 

% 
2 

a 

best of my knowledge. 

V) 
w 

c w 
a g  
0 0  
oc o 

!? - 
g C  

g e  
oii; 

Soil 

a -  
S g g  

n =  
0 0  
r o  

Properties 

:= 
cr+ 

5. = 
o 
= Z  
$ =  E -  

s 



State of Wisconsin Route TO: SOIL  BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

;Uty/Rolect Name Lkense/PHaW140nitorhg Number Boring Number 
WPSC-Sheboygan I1 /I060 Site Investigation 

Borlng Drltled By (Firm name and name of crew chief) 
Boart Longyear 
Scot t/Kurt 

Date DriQhg S M e d  
08/03/95 

F M  Statlc Hater Level 
Feet MSL 

DNR FeclBty Yell Na 

Bortng Locatlon Feet N 
State Plane Feet E I&, a 

NW4, SU1/4, 23, T15N R23E 

Locel &Id Location' Of epplfcable) 
4640.4 feet lXJ N 5459.2 feet lXJ E 

0 s  O M  

Date Drll&ng Completed 
08/03/95 

Surface Elevetlon 
590.78 Feet MSL 

YI Unique WeY No. 

Drltllng Method 
Geoprobe 

Borehole DleuPeter 
2 inches 

Common WeY Name 

County 
Sheboygan 

DNA Comty Code 
60 

CMI Town/Clty/ or Mla$p 
Sheboygan 



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 17 Solid Waste Haz. Waste 

. . Form 4400-122 Rev. 5-92 
Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: 

Paae 1 of 1 

DNR County Code Clvll Town/Clty/ or M ~ ~ Q E  
Sheboygan 

,llity/Prokt Name 
NPSC-Sheboygan I1 /I060 Site Investigation 

Borlng Mlled By (Firm name and name of crew chief) 
Boart Longyear 
Scott/Kurt 

- 

DNR FacNty nell No. 

~ / P e n r l t M o n H o r t n g  Number 

Bortng Locatlon Feet N 
State Plane Feet E 
NN1/4, SN1/4. 23, T15N. R23E 

Bwhg Number 
SB-708 

Local Grld Locatlon Of appkabic) 
4678.8 feet (E3 N 5453.6 feet (E3 E 

0 s  O N  

W I  Unlque Well No. ~ommon m 

Date DrEhg S M e d  
08/03/95 

~hral  ~ t a t k  Water ~ e v d  
Feet MS. 

Date DrilBng Completed 
08/03/95 

surface aevation 
590.37 Feet MSL 

DrBhg Method 
Geoprobe 

Borehole Diameter 
2 inches 



than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, Pursuant to ss 144.98 and 182.08. Wis. Stats. 

State of Wisconsin Route TO: SOIL  BORING LOG INFORMATION 
Department of Natural Resources Solid Waste 17 Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response U Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

;Nty/Pro b t  Name 
NPSC-Sheboygan I1 /lo60 Site Investigation 

BwhQ DrlUed By (Firm name and name of crew chief) 
Boart Longyear 
Scott/Kurt 

Uanse/Permlt/Monltortng Number 

DNR FacWty Well No. 

Bortnq Nuakr 
56-709 

Borlng Locatlon Feet N Let 
State Plane Feet E ILOq . 
N N V ~ ,  S N I / ~ ,  23. ~ 1 5 ~ .  ~ 2 3 ~  

Locd &id LocatJon Of agpllcable) 
4779.3 feet N 5313.1 feet E 

0 s  On 

WI Unlquc Wel No. 

Date Drlllbrg S M e d  
08/03/95 

Find Statlc Water Level 
Feet MSL 

Colraon Wcl Nrvr 

Date Drllbrg Completed 
08/03/95 

Svfaa Elevation 
589.25 Feet MSL 

Civil Torm/Clty/ or Mlage 
Sheboygan 

County 
Sheboygan 

Drrmng nethod 
Geoprobe 

Borehok Dlametw 
2 inches 

DNR Comty Code 
60 



State  of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

SoilIRock Description 
And Geologic Origin For 

Each Major Unit 

incrsd clay. 5% f-med subang grvl 



Appendix A.2 

Soil Boring Abandonment Forms 



State of Wisconsin 
Department of N a n d  Resources 

WELUDRILLHOLUBOREHOLE ABANDONMENT 
Form 3300-5W 1 1-89 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 1 1 1, NR 1 12 or 14 1, Wis. 
Admin. Code, whichever is applicable. Also, see insructions on back. 

- \ GENERAL INFORMATION i (2) FACILITY NAME WPSC SITE 

WelYDrillholclBorehoIe 1 Councy 

Location s 6 - 70 1 Sheboyean 
HE - 

flw 1 1 4 0 ~  114of ~ e c .  23 : T. XN: R. a 
(If Applicable) 

Gov't Lot Grid Number 
Grid Location 

qw2 rt. N. s., ft. fi E. w. 
Civil Town Name 

Onginal Well Owner (If Known) 

~ : s = o K ~  ;K Pu\o\:c 5 - v  ;- 6 r p .  
~ c s e n c  Weil Owner 

So,- cu L L ~ L * ~  
Street or Rou 

Ro. do* ,Woo 
City. State. Zip Code 

Sheboygan. WI 
Facility Well No. and/or Name (If Applicable) I WI Unique Well No. 

SH€&Y6 B d  

Sheboyean 1 07/19/95 
WEWDRILLHOLWBOREHOLE INFORMATION 

~ 3 - 7 0 1  

732 &- S n 2 5 2 5 7  
Ciy. Village 

Test Boring 
D ~ I C  of Abandonment 

S t ra t  Address of Well 

Total Well Depth (ft) N/A Casing Diameter (ins.) N/A 
(From groundsurface) 

Reason For Abandonment 

(4) ~ e p t h  to warn p a t )  7.0 
Pump &Piping Removed? Yes No [XI Not Applicable 

I 
Liner@) Removed? Yes No Not Applicable 
Screen Removed? Yes No [XI Not Applicable 
Casing Left in Place? Yes lX No 
If No. Explain m l m  

(3) Original WelYDrillholtlBorehole Consauction Completed On 
071 19/95 

U Borehole 

Construction Type: 

[XI Drilled Driven (Sandpoint) Dug 
other (specify) 

Formation Type: 

[XI Unconsolidated Formation Bedrock 

Casing ~ e p t h  ( ~ t . )  N/A 

Monitoring Well 
water well 

[XI Drillhole - 
Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? Yes [XI No 
If Yes. Was Hole Retopped? yes NO 

(5) Required Method of Placing Scaling Material 
[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 

Dump Bailer Other (Explain) 

Was Well Annular Space Grouted? Yes No Unknown 
If Yes. To What Depth? Feet 

Consauction Report Available? 
Yes No 

NA 

- -  - 

Sealing Marcrials For monitoring wells and 
Neat Cement Grout monitoring well borehols only 
SandCemcnt (Concrete) Grout 
concrru ( Bentonite Pellets 
Clay-Sand Slurry : Granular Bentonite 
Bentonite-Sand Slurry I BentoniteCcment Grout 

[XI Chi~ecd Bentonite 

Name of Person or Firm Doing Scaling Work 

(7) 
Scaling Material Used 

Bentonite Chips 

101 Alderson Street 1 (715) 359-7090 
City. Stau. Zip Code 

Schofield, WI 54476 
DNWCOI 

. . 
From (Ft.) 

Surface 

To (Ft.) 

20.0 

No. Yards, 
Sacks Scalant 

or Volume 

5 Bags 

Mix Ratio or Mud Weight 



State of Wisconsin 
Dcparnnent of Natural Resources 

AU abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 1 12 or 141, Wis. 
Admin. Code, whichever is applicable. Also, see insmctions on back. 

Gov't Lot Grid Number K O .  

(2) FACILITY NAME WPSC SITE U 
nginkl We1 

~ C S ~ ~ ~ ~ ~ ( ~ ~ ~ ~ ! ~  Scr*r:LC - .  
Rcscnt WeU Owner 

I I GENERAL INFORMATION 
' WelVDrillholdBorchoIe County 

Grid Location 

qb19.b fr. E4 N. s., S4b1.8 ft. fl E. 0 w. 
Civil Town Name 

S H E ~ ~ Y G A ~ ~  

Location - * Z  

City. State. Zip Codc 

Sheboygan, WI 
Facility Well No. and/or Name (If Applicable) 1 WI Unique Well No. . - -  

SB-702 

3 3 2  ~)OR..-TH u b ~ n r  S71L- 
Cicy. Village 

Sheboyean 

Test B o a  
Date of Abandonment 

Shebov~an 

U Borehole 

15a r 

Smut Address of Well 

08/03 195 

(3) Original WclVDrillhole/Borehole Construction Completed On 
@ate) 08/03/95 

Monitoring Well Construction Report Available? 
Water Well 

(XI Drillhole - 

Consnvction Type: 
[XI Drilled Driven (Sandpoint) Dug 

other (specify) 

Reason For Abandonment 

WELUDRELHOLWBOREHOLE INFORMATION - - 
(4) Depth to Water (Feet) 6.0 

Pump & Piping Removed? Ycs No [XI Not Applicable 
Liner(s) Removed? Yes No [XI Not Applicable 
S c m n  Removed? Yes No (XJ Not Applicable 
Casing Left in Place? 
If No, Explain 

Formation Type: 
(XI Unconsolidated Formation Bedrock 

Total Well Depth (fr) N/A Casing Diameter (ins.) N/A 
(From groundsurface) 

Casing ~ c p t h  pt.1 N/A 

Was Well Annular Space Grouted? Yes No Unknown 
If Yes. To What Depth? Feet 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? (X) Yes No 
Did Material Settle After24 Hours? Yes (XJ No ' 

If Yes, Was Hole Retopped? Yes No 

(5) Required Method of Placing Sealing Material 
[XI Conductor P i e  - Gravity Conductor Pipe - Pumped 

Dump Bailer . Other (Explain) 

Sealing Materials - For monitoring wells and 
U Near Cement Grout monitoring well boreholes only 

SandCement (Concrete) Grout 
concrete : Bentonite Pellets 
ClavSand S l u m  Granular Bentonite 
Bentonite-Sand Slurry 1 BentoniteCment Grout 

(XI cx loved Bentonite 
I . . 

(9) Namc of Person or F i  Doing Scaling Work 

(7) 
Sealing Marcrial Used 

Bentonite Chips 

101 Alderson Street 1 (715) 359-7090 
City. State, Zip Code 

Schofield. WI 54476 

From (Ft.) 

Surface 

To (Ft) 

10.0 1 Bag 

No. Yards, 
Sacks Sealant Mix Ratio or Mud Weight 



State of W~sconsin 
Department of Natural Resources 

WELUDRIUHOLUBOREHOLE ABANDONMENT 
FOIUI 3300-.5~ 11-89 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141, Wis. 
Admin. Code, whichever is applicable. Also, see insmctions on back. 

-- 
& 1140f SYIMO~SCC. a:~. XN;R.ZE 
(If Applicable) 

Gov't Lot Grid Number 
Grid Location 

'i(rU.5n. N. s.. 5qma? a P E. w. 
Civil Town Name 

(2) FACILITY NAME WPSC SITE n 
Or~glnaI Well Owner (If Known) 

k) iscaw;*, Pub\,., S r r ~ k r  Cot* .  
Present Well Owner 

( I I GENERAL INFORMATION 

% a - p  as -Ly-e 
Street or Route 

Ro. 60% 19800 
City, State. Zip Code 

Sheboy-gan, WI 
Facility Well No. andlor Name (If Applicable) I WI Unique Well No. 

~ H E & Y & A E ~  

WelYDrillhole/Borehole 
Locarion SB - 3 

SB-703 

732 P 3 6 a  ~ A - T E U  Sm6m- 
City, Village 

Construction Type: 
IXI Drilled - Driven (Sandpoint) Dug 

County 

Sheboycan 

Test Boriw 
Date of Abandonment 

Shebovean 1 08/03/95 
WELUDRILLHOWBOREHOLE INFORMATION 

U Other (Specify) 

-,- 

Street Address of Well 

(3) Original WelVDrillholdBorehole Construction Completed On 
(Date) 08/03/95 

Monitoring Well Construction Report Available? 
W- Well Yes No 

[XI Drillhole - 1 NA 

Formation Type: 
[XI Unconsolidated Formation Bedrock 

Reason For Abandonment 

(4) ~ e p t h  to water v e t )  6-0 
Pump & Piping Removed? Y a  No IXI Not Applicable 
Lincr(s) Removed? yes NO El ~ o t  ~pplimble 
Screen Removed? Yes No [XI Not Applicable 
Casing Left in Place? ~a H NO 

If No. Explain DULL f2-n 

Total Wcll Depth (ft) N/A Casing Diameter (ins.) N/A 
(From groundsurface) 

Casing ~ e p t h  pt.1 N/A 

Was Well Annular Space Grouted? Yes No Unknown 
If Yes, To What Depth? Fext 

(7) 
Scaling Material Used 

was Casing cu t  OK ~ e ~ o w  surface? yes E NO 

Did Sealing MateriCRise to Surface? Yes No 
Did Material Settle A h  24 Hours? Yes No 
If Yes, Was Hole Retoppcd? yes NO 

:5) Required Method of Placing Sealing Material 
[XI Conductor Pipc - Gravity Conductor Pipc - Pumped 

Dump Bailer Other (Explain) 

:6) Sealing Materials - For monitoring wells and 
U Ntar Cement Grout monitoring well boreholes only 

SandCement (Concrete) Grout 
concrete 1 Bentonite Pellets 
ClavSand Slurrv I Granular Bentonite - 

Bentonite-Sand Slurry I BentoniteCement Grout 
(XI Chipped h t o n i t e  

From (Ft.) I To (Ft.) I S z F % g  Mix Ratio or Mud Weight 
I I or Volume I 

'. Bentonite Chips Surface 10.01 lBag  



State of Wisconsin 
Department of Natural Resources 

WELUDRILLHO WBOREHOLE ABANDONMENT 
Form 3300-5W 1 1-89 

All. abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141, Wis. 
Admin. Code, whichever is applicable. Also, see insmcuons on back. - - 
' \ GENERAL INFORMATION I(?) FACILITY NAME WPSC SlTE I1 

ft. N. s.. ft. E. W. 
Civil Town Name 

~ H E ~ O Y ~ A ~  
Street Address of Well 

Onginal Well Owner (If Known) 

Ld) : s c a ~ ~ : r ~  f?q'd>~ s e r & c c  cd, 
Present Well Owner 1 

5 d k - e  0 5  &ON 
t or Route 

6- )7800 
City. State. Zip Code 

NelYDrillhole/BorehoIe 
Location - 4 

332 E3W.m STUE- 
City. Village 

Formation Type: 
[XI Unconsolidated Formation Bedrock 

County 

Sheboypan 

Shebovgan. WI 

Test Boring 
Datc of Abandonment 

Shebovgan 

(5) Required Method of Placing Sealing Material 
[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 
[7 Dump Bailer other -lain) 

XI E 
N@ 114 of a 114 of Scc. a : T. & N: R. 
(If Applicable) 

4Gb8.b Gov'tLot 5 ~ 3 0 . S  Grid Number 
Grid Location 

Facility Well No. andlor Name (If Applicable) 

SB-704 

08/03/95 

WI Unique Well No. 

Reason For Abandonment 

WELUDRILLHOLUBOREHOLE INFORMATION 

Total Well Depth (Pt) N/A Casing Diameter (ins.) N/A 
(From groundsurface) 

Casing ~ e p t h  ( ~ t . )  N/A 

Was Well Annular Space ~ r o u t c d ? ~ A C I  Yes [7 NO q Unknown 
If Yes, To What Depth? F a t  

(7) 
Sealing Material Used 

(8) Comments 

(3) Original WelllDrillholc/BorchoIe Construction Completed On 
(Date) 08/03/95 

Monitoring Well Coastruction Report Available? 
Water Well 1 " N O  

[XI Drillhole 
Borehole 

Consuuction Type: 

[XI Drilled Driven (Sandpoint) Dug 
other (specify) 

Bentonite Chips 

(9) Name of Person or Firm Doing Sealing Work 

(4) ~ e p t h  to water  at) 6.0 
Pump & Piping Removed? Yes No [XI Not Applicable 
c i s )  ~emoved? yes  NO [XI NO[ Applicable 
Screen Removed? yes  NO [XI ~ o t  ~pplicable 
Casing LtPt in Place? Yes El KO 
If No, Explain DUSU 4)KV- 1zEjnb~1~0 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Matcrial Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? Yes [XI No 
If Yes. Was Hole Retopped? Yes No 

(6) Sealing Materiais For monitoring wells and 
Neat Cement Grout monitoring well boreholes only 
SandCement (Concrete) Grout 
concrete : [7 Bentonite Pellets 
ClaySand Slurry I a Granular Bentonite 

[7 Bentonite-Sand Slurry : BentoniteCement Grout 
[XI Chipped Bentonite 

101 ~lderson Street 1 (715) 359-7090 
City. State, Zip Code 

From (Ft.) 

Surface 

Schofield. WI 54476 
DNRICOI JNT 

To (Ft.) 

10.0 1 Bag 

No. Yards. 
Sacks Sealant 

or Volume 
Mi Ratio or Mud Weight 



State of Wisconsin 
Department of Natural Resources 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141, Wis. 
Admin. Code, whichever is applicable. Also, see insmctions on back. 
( 1 ) GENERAL INFORMATION (2) FACILlTY NAME WPSC SITE II 

WelYDrillhole/Boreholc County Origlnal Wcll Owner (If Known) 

Location 50- ? C S  Shebovean 

. .* 

Gov't Lot Grid Number 
Grid Location 

4b4q0 ft. N. s.. Smf t .  ha E. W. 
Civil Town Name 

P.0. BO% ' H a d o  
City. State. Zip Code 

Shebovgan. WI 
Facility Well No. and/or Name (If Applicable) I WI Uniquc WcU No. 

SHEZBY~~AJ 
. . 

SB-705 

7 3 2  h)ae.=.= Wm=t~ *- 1 TCS~BO- 

(3) Original WelYDrillholdBorehoIe conskction Complttcd On 
@ate) 08/03/95 

City, Village 

Shebovean 

Monitoring Well 
watcr WCII 

Street Address of Well 

Date of Abandonment 

08/03/95 

- 

[XI Drillhole - 

Reason For Abandonment 

W E L I J D ~ O L U B O R E H O L E  INFORMATION 
* 

Consmcrion Report Available? 
Yes No 

Borchole 

Construction Type: 
(XI Drilled Driven (Sandpoint) Dug 

other (specify) 

Formation Typc: 
[XI Unconsolidated Formation Bedrock 

Total Wcll Depth (ft) N/A Casing Diameter (ins.) N/A 
(From groundsurface) 

Casing ~ e p t h  (~t.1, N/A 

Was We11 A M U I ~ K  Space ~ r o u t e d ? ~ A  Yes No Unknown 
If Yes. To What Depth? Feet 

(7) 
Sealing Material Used 

Bentonite Chips 

(4) Depth to Watcr (Feet) 6.0 
Pump & Piping Rtmoved? Yes No [XI Not Applicablc 
Lina(s) Removed? yes NO [XI ~ o t  ~pplicable 
S c m n  ~emovcd? yes NO [XI ~ o t  ~ppiicable 
Casing Left in Place? Yes El No 
If No. Explain 3P1LL & ~ & ? 3  

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? [XI Yes No - 
Did Material Settle After 24 Hours? Yes [XI No 
If Yes. Was Hole Retopped? Yes No 

( 5 )  Required Method of Placing Sealing Marcrial 
[XI -conductor Pipe - ~ r a v k  0 Conductor Pipe - Pumped 

Dump Baiier Other (Explain) 

(9) Name of P m o n  or F i  Doing Sealing Work I 

(6) Sealing Marcrials For monitoring wells and 
Near Cement Grout monitoring well boreholes only 
SandCemcnt (Concrcu) Grout 
concrete 1 Bentoniu Pellets 
Clay-Sand Slurry 1 Granular Bentonite 
BentoniteSand Slurry I Bentonik-Cement Grout 

[XI Chipped Bentonite 

101 kderson Street 1 (715) 359-7090 
City, State, ZIP Code 

From (Ft.) 

Schnfield WT 54476 I 

To (Ft.) 
No. Yards. 

Sacks Sealant 
or Volume 

Mix Ratio or Mud Weight 



State of Wisconsin 
Dcpanment of Natural Resources 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141, Wis. 
Admin. Code, whichever is applicable. Also, see insauctions on back. 
( 1 GENERAL INFORMATION (2) FACILITYNAME WF'SC SITE11 

Ong~nal Well Owner (If Known) 

QuL\~-~- S c  rd Fcr  Grb. 
A/& 114 of &&l/4 of Scc. a : T. & N: R. %a -0  e. .+ A-4 
(If A~~l icab le )  1 Street or Route . A. 

Gov't Lot Grid Number 
Grid Location 

Y(r4B-oft.  MN. US.. 3 q 3 . 6  ft. WE. q w. 
Civil Town Name 

P-o- 80% lc?Bof i  
City. S W .  Zip Code 

Shebovgan. WI 
Facility Well NO. andfor Name (If Applicable) IWI Unique Well No. 

3 - ~ 6 & d  
- - 

SB-706 

332 N~LW u+- z m e i i 5 ~  
City. Village 

Street Address of Well I Reason For Abandonment 

Test Boring 
Date of Abandonment 

Shebovgan 08/03/95 

(3) Original WeJYDrillholdBorehoIe Consauction Completed On 
@a) 08/03/95 

Monitoring Well Construction Report Available? 
watcr well Yes No 

El Drillhole - I d A  

Formation Type: 
Unconsolidated Formation 

WEWDRILLHOLE/BOREHOLE INFORMATION 
< - 

(4) Dcpth to Watcr (Feet) 6-u 
Pump & Piping Removed? Yes No [XI Not Applicable 
Liner(s) Removed? Yes No (XI Not Applicable 
Screen Removed? Yes No (XI Nor Applicable 
Casing Lcft in Place? Yes la No - 
If No. Explain &L@ S,&Jb E&mcJm . -- U Borehole 

Construction Type: 
(XI Drilled Driven (Sandpoint) 0 Dug 

.. other (specify) . 
(5) Required Mithod of Placing Sealing Marcrial 

(XI Conductor Pipe - Gravity Conductor Pipe - Pumped 
Dump Bailer ofher -lain) 

Was Casing Cut Off Below Surface? Yes No 
Did Seating Matcrial Rise to Surface? [XI Yes No 
Did Material Settle Aftcr 24 Hours? Yes [XI No 
If Yes. Was Hole Retopped? Yes No 

Total Well Dcpth (ft) N/A Casing Diametcr (ins.) N/A 
(From groundsurface) 

Casing ~ e p t h  (~ t . )  N/A 

Was Well Annular Space Grouted? Yes No Unknown 
If Yes. To Wha~ Depth? db Feet 

(7) 
Sealing Material Used 

(8) Comments 

- - - 

' Bentonite Chips 

Name of Person or Firm Doing Sealing Work 

. - .  

(6) Sealing Marcrials For monitoring wells and 
Neat Cement Grout monitoring well boreholes only 

0 SandCement (Concrete) Grout 
concrete I Bentonite Pellets 
Clay-Sand Slurry : Granular Bentonite 
Bentonitekd Slurry I a Bentonite-Ccment Grout 

(XI Chipped Bentonite 

From (Ft.) 

Surface 

101 ~iherson street 
City. State, Zip Code ' 359-7090 + 
Boart Longyear 

Schofield, WI 54476 
DNRICOUNT 

To (Ft.) 

10.0 

, ' S j g ~ l a t ~ ~  of Person orlc 

B 
?%ra or F u t e  -&lephone / 

1 Bag 

Date Signed 

,9, -995' 
Number 

No. Yards, 
Sacks Sealant M i  Ratio or Mud Weight 



State of Wsonsin 
Department of Natural Resources 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141, Wis. 
Admin. Code, whichever is applicable. Also, see insmctions on back. 

Shebovsan 1 08/03/95 
WELL/DRILLHOWBOREHOLE INFORMATION - 

~ H @ ~ ~ O Y G A ~  
Strut  Address of Well 

7 3 2  kkX?Si+ U)-E w m  
City. Village 

(2) FACILITY NAME WPSC SITE n 
Onglnal Well Owner (If Known) 

>25cbm+tk C)uL~?c S~*O:UI 6 r.0. 
Resent Well Owner 

SC;:- - ~ L L w  
Street or Route 

9.0- &X I ? 8 0 6  
City. S a .  Zip Code 

Shebovgan, W 
Facility Well No. andlor Name (If Applicable) JWI Unique Well No. 

( 1  \ GENERAL INFORMATION 

. . 

SB-707 
Reason For Abandonment 

Test Boring 
Date of Abandonment 

WelYDrillholdBorehole 
Location 3 - 7 

(3) Original WelUDrillholcfBorehole ~onstrucrioh Complercd On 
@a) 08/03/95 

[7 Monitoring Well Construtxion Report Available? 
Warn Well Yes No 

(XI Drillhole I NA 
Borehole 

Construction Type: 
(XI Drilled [7 Driven (Sandpoint) Dug 

other (specify) 

Formation Type: 
(XI Unconsol ida~ Formation Bedrock 

County 

Shebovgan 

(4) DepthtoWarcr(Fect) 6-u 
Pump &Piping Removed? • Yes • NO (XI ~ o t  Applicable 
Liner(s) Removed? [7 Ycs [7 No (XI Not Applicable 
Screen Removed? [7 Ycs No (XI Not Applicable 
Casing Left in Place? Ycs &3 No 
If NO. Explain D u CAS~W & - ~ M ~ O & A  

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Marcrial Rise to Surface? (XI Ycs No 
Did Material Settle After 24 Hours? [7 Yes (XI No 
If Yes. Was Hole Retopped? Yes No 

(5) Required Method of Placing Sealing Marcrial 
(XI Conductor Pipe - Gravity Conductor Pipe - Pumped 
[7 Dump Bailer Other (Explain) 

Total Well Depth (ft) NIA Casing Diameter (ins.) N/A 
(From groundsurface) 

Casing ~ e p t h  ( ~ t . )  NIA 

HE 
#& 114 of 114 of Sec. : T. /5 N: R. 23 
(If Applicable) 

GOV?  LO^   rid   umber 
Grid Locauon 

4b4o-q f t . m ~ .  US..  5 4 5 % ~  ~ t .  WE. W. 
Civil Town Name 

(6) Scaling Marcrials For monitoring wells and 
[7 Neat Cement Grout monitoring well borehola only 
[7 Sand-Cement (Concrete) Grout 

concrete - 1 [7 Bentonite Pellets - 
Was Well Annular Space Grouted? Yes No Unknown 

~f yes. TO what ~ c p t h ?  NA ~ c c t  

(7) 
Sealing Material Used 

(9) Name of Person or Firm Doing Scaling Work 

' Bentonite Chips 

101 Aderson Street 1 (715) 359-7090 
City, State. ZIP Code 

u ClaySand Slurry I U Granular ~entonite'  
Bentonite-Sand Slurry I [7 Bentonite-Cement Grout 

(XI Chipped ~entonite . , 

Schofield. W 54476 I 

From (Ft.) 

Surface 

TO (Ft.) 

10.0 1 Bag 

0. Yards. & Sealant 
or Volume 

Mix Ratio or Mud Weight 



Smte of W~SCOIIS~~ 
Department of N a a d  Resources 

WELUDR~LLHOLWBOREHOLE ABANDONMENT 
Form 3300-5W 1 1-89 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141, Wis. 
Admin. Code, whichever is applicable. Also, see instructions on back. 

- =  
1140f sw 114 O ~ S C C .  23 :T. ZN; R.?ZL 

(If Applicable) 

Gov't Lot Grid Number 
Grid Location 

(2) FACILITY NAME WPSC SITE I1 
Original Well Owner (If Known) 

L ) :s  P * ~ S : H  Pub\:= r v 1-e 
Ecscnt Well Owner 9 

(1 \ GENERAL INFORMATION - 

%a,- a5 a To a- 
Street or Route 

Po* &X 19800 
City. St-, Zip Code 

4 b B - 8  R. rn N. s., JL(S3-b tt. RE. W. 1 Sheboynan, WI 

VelYDrillholdBorehole 
Location 58 - 308 

Civil Town Name 

s H E g 6 ~ 6 ~ 9  

County 

Sheboyrran 

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

SB-708 

7 3 ~  W C - . ~  -67' 
city. village 

WE 

Test Bo* 
Date of Abandonment 

Shebovcan 

(8) Comments 

Street Address of Well 

08/03/95 

' Bentonite Chips 

Name of P m o n  or P i  Doing Sealing Work 

Reason For Abandonment 

101 kderson Street 1 (715) 359-7090 
City. State. Zip Code 

Surface 

Schofield, WI 54476 
DNR/COUN 

WELIfDRILLHOWBOREHOLE INFORMATION 

(3) Original Well~DrillholdBoreho1e Construction Compleftd On 
08/03/5 

Monitoring Well 
Water Well 

[XI Drillhole 

(4) Depth to Water (Feet) 6.0 
Pump &Piping Removed? Yes No [XI ~ o t  Applicable 
Lincr(s) Removed? yes NO [XI ~ o t  ~pplicable 
Screen Removed? Yes No [XI Not Applicable 
Casing Left in Place? Yes Ix No 
If No. Explain DatU- f ' ~ 5 t N 6  

was Casing cu t  off  BCIOW Surface? yes B NO 

Did Sealing Material Rise to Surface? [XI Yes No 
Did Mattrial Senle After 24 Hours? Yes [XI No 
If Yes. Was Hole Retopped? Yes No 

(5) Required Method of Placing Sealing Matcrial 
[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 

Dump Bailer other (~xplain) 

(6) Sealing Materials For monitoring wells and 
Neat Cement Grout monitoring well boreholes only 
SandCement (Concrete) Grout 
concrete 1 Bentonite Pellets 
Clay-Sand Slurry I ~ n n u l a r  ~entonite 
BentoniteSand Slurry I BentoniteCement Grout 

[XI Chipped Bentonite 

10.0 

Construction Report Available? 
Yes No 

From (Ft.) 

1 Bag 

NA Borehole 

Construction Type: 
[XI Drilled Driven (Sandpoint) Dug 

other (specify) 

Formation Type: 

[XI Unconsolidated Formation [7 Bedrock 

Total Well Depth (fi) N/A Casing Diamertr (ins.) N/A 
(From groundsurface) 

Casing ~ e p t h  (~t . )  N/A 

Was Well Annular Space Grouted? Yes NO Unknown 
If Yes. TO what ~ e p t h ?  I ~ )A  Feet 

(7) 
Sealing Marerial Used To (Ft.) 

No. Yards. 
Sacks Smlant 

or Volume 
M i  Ratio or Mud Weight 



State of W~comin 
Depamncnt of NaaPai Resources 

. . .  . . . .  . . . ... . - . ... . .-... . . . . - .  . . 

WELmRILLHOLE/BOREHOLE ABANDONMENT 
Form 3300-5W 11-59 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 1 1  1, NR 1 1  2 or NR 141, Wis. 
Admin. Code, whichever is applicable. Also, see instructions on back 

DNRICOUNTY 

12) FACIUTYNAME 
O n g d  Well Owner (lF Known) 

lAsc6 Pi c . -- Street or ~ o u e  
OE L 

R6.  &M 19900 
City. SU. Zip Code 

~ + E , B o Y ~ A ~ ? ,  W I  

(1) GEhERAL Ii'iFOR.MATION 
W e ~ l J B o r r h o l e  
Locauon - 9 

COW 
StfESOYb A U  

Civd T o m  Name 

BE 
114 ofsJ w o r s = ~  : T. 1s N R ZS n w 

(U applicable) 
GOV'I LC ~ r k l ~ r m b c r  

Grid Lomion 
q ? ? q . 3 k ~ ~ O s . .  5313-1 k B E . U w .  

SU€&YbM 
Secet A&us oi Well 

732 Mami LCfCImze ~ F T  
Ciy, Village 

Sf+EBaY6Rm 
WELWDRILLHOLErSOREHOLE INFORMATION 
I4  Ongmai Well/DnllholJBorehole Consmcuon Compleud On 

@a) 08 /o3/94 
q Moniroring Well 

warn well 
q Drillhole 

----- 
R w n E o r  Abandonmcn~ 

btMPUrnod bF &9-6 
Due or' Abandonment 

68fa3/95 

(4) Deph to Wafer (Fa) b 
Pump & P i g  Removed? Yes q Eb Not Applicable 
W s )  Removed? yes Not Applicable 

S a u n  Removed? Yes Not Applicable 
casing ~efr in Place? 
UNo. Explain DPt- P A  

O k W E b  
stdd m e u ~ c  

Was Casing Cut Off Below Sufarc? Yes NI 
Did Scaling Maurid Rise to Surf=? Yes fi 
DidMatrial Seale After24 Hours? q Yes & 
u Yes was H O I ~  ~etoppd? CI Y e s C I E b  
& 

c o n d u c ~  PiGraviy Condumor ~ i - h q e d  
DLrmp~ai la  q Other (Explain) 

(6) SuhgMatcnaL For moniraring w e b  and 
q Nea  Cement Grour monitoring w d  boreholes only 
q Sand-Canmt ( C o n ~ ~ t )  Grout 
0- I I Bw~ltx~ircPdco 
q Clay-Sand Sluny I q GranularBenmite 
q BenronireSmd S'luq; ! q Sentonirt - C- 5mcu 

ChippalBauonirt I 

Consmaion Report Available? 

c l y e s  0 1 %  

AJA 

horn (FL) 

S- 

eP B o h l e  

Consmccion Type: 
pq Drilled q ~r ivcn  (sandpoint) 

&(Specify) 

Formarion Type: 
0- Unams.olidataI Formadon 

Toral Wen Deprh ( k )  & ( h k ~ g  Diameter (is) 
m m  weace) 

C ~ g D e p r h ( k )  db 
was W d  h u l a s  Space Gro&?/trR CI Yes q Eb Lhknown 

If Yes To What Depth? F a  

0 Sealing M a d  Used 

B m ~ r x  Ute 

Mix Ratio or Mud Weight To (FL) 

10 

1'iO. rams. 
Sacks S&t 
or Volume 

1 646 



State of Wisconsin 
Department of Natural Resources 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141, Wi. 
Admin. Code, whichever is applicable. Also, see i n d o n s  on back. 

U Borchole 

Sheboygan 

Construction Type: 
la Diilled q Driven (Sandpoint) Dug 
q Other (Specify) 

(1 GENERAL INFORMATION 

08/03/95 

Formation Type: 
(XI Unconsolidated Formation q Bedrock 

Total Well Depth (ft) N/A Casing Diameter (ins.) N/A 
(From groundsurfacc) 

WelYDrillholelBorchoIe 
S&-?IO 

(2) FACILITY NAME WPSC SITE n 
Ong~nal Well Owner (If Known) 

L d  iScowL54:h PL I \? \PC Servtcc c 
 resent we11 owner 'P 

0 - 0  a S -Lfi- 
Strect or Route 

4.0. 80% 19800 
Cig. State. Zip Codc 

Sheboypan, WI 

Casing ~ e p t h  (FL) N/A 

Coung 

Sheboynan 

Facilify Well No. andlor Name (If Applicable) 

SB-710 

l%%LUDRILLHOLE/BOREHOLE INFORMATION 

Was Well A ~ u l a r  Space Grouted? q Yes q No q Unknown 
If Yes, To Whac Depth? I\tA F a t  

HE 
fl* 114 of =1/4 ofSec. 23 ; T. AN: R. t-3 
(If Applicable) 

Gov't Lot Grid Number 
Gr~d Location 

45rz*4 r B N .  US.. 5 ~ 8 ~ 5 ~ .  HE. O W .  
Civil Town Name 

*~=~6t1tJ 
Strca Address of Well 

7 3 2  AIOPT~.) &ATE SneEm 
City. Village 

WI Unique Well No. 

was  Casing cu t  o f f  &low surface? q yes IW NO 

Did Sealing Martrial Rise to Surface? (XI Yes q No 
Did Material Settle After 24 Hours? q Yes [XJ No 
If Ycs. Was Hole Retopped? q Yes q No 

Reason For Abandonment 

~ e s t  B O ~  
Date of Abandonment 

(4) ~ e p t h  to w a r n  v a t )  6-0 
Pump &Piping ~ t m o v e d ?  yes q NO [XJ  NO^ Applicable 
Lintr(s) ~emoved? q yes NO [XJ ~ o t  ~ppiicable 
Screen Removed? q Yes NO [XJ Not Applicable 
Casing Left in Place? q Yes 6a No 
If No, Explain DILIU CAstl~6 &Kbm 

(3) Original Well/DrilIholelBorehoIc Construction Completed On 
(Date) 08/03/95 

(5) Requirtd Method of Placing Scaling Mafcrial 
(XI Conductor Pipe - Gravity Conductor Pipe - Pumped 
q Dump Bailer q Other (Explain) 

Monitoring Well 
W- welt 

(XI m o l e  - 

- - .  

(6) Sealing Materials For monitoring wells and 
q Neat Cement Grout monitoring well boreholes only 

Sand-Cement (Concrete) Grout 
concrete : 0 ~entonite ~ e ~ l e r s  
ClaySand Slurry : ~ n o u i a r  ~entonite 
BcntoniteSand Slurry 1 0 Bcntonirc-Cement Grout 

(XI Chioocd Bentonite 

Construction Report Available? 
Ycs q No 

ntA 

(9) Name of Person or F m  Doing Sealing Work I 

(7) 
Sealing Matcrial Used 

' Bentonite Chips 

101 Gderson street 1 (715) 359-7090 
Cig, State, Zip Codc 

Schofield, WI 54476 
DNRICOUNTY 

. . 
From (Ft) 

Surface 

To (F t )  

10.0 

No. Yards. 
Sacks Sealant 

or Volume 

1 Bag 

Mix Ratio or Mud Weight 



APPENDIX B 

SOIL ANALYTICAL REPORTS 



- 1  .. I ,  

. . NATIONAL . ? = -  

' ENVIRONMENTAL 
s TESTING, INC. 

. . . . . .  

P.O?Box 288 
Watertown, WI 53094 
Tel: (414) 261 -1660 
F a :  (414) 261-8120 

ANALYTICAL AND QUALITY CONTROL REPORT 

Mr. Eric Kovatch 
NATURAL RESOURCE TECH, INC 
21005 Watertown Road 
PO Box 623 
Brookfield, WI 53008-0623 

Job No: 95.04983 

Enclosed are the Analytical and Quality Control reports for the 
following samples submitted for analysis: 

Sample 
Number Sample Description 

Date Date 
Taken Received 

The above sample(s) may have a result flag shown on the report. The following 
are the result flag definitions: 

A = Analyzed past hold time 
C = Standard outside of control limits 
E = Extracted past hold time 
G = Received past hold time 
I = Improperly handled sample 
L = Common lab solvent and contaminant 

- P = Improperly preserved sample 
S = Sediment present 
X = Unidentified compound(s) present 

B = Blank is contaminated 
D = Diluted for analysis 
F = Sample filtered in lab 
H = Late eluting hydrocarbons present 
J = Estimated concentration 
M = Matrix interference 
Q = Result confirmed via re-analysis 
T = Does not match typical pattern 

n 

nb; sn Organic Operations Manager . , 
4 .  . * , . .  

Y I  &-*I Y . 
s -, .. Certification No. 128053530 

\ - 



. . . . . .  . . . .  . . . .  . . . .  :,<-  ... .,.: .,.. . .  . . . . . . . .  . .. 
. . 

. . . .  watertown Division . .  
,.. . .... . . NATIONAL- 602 Commerce Drive 

P.O. Box 288 . ENVIRONMENTAL Watertown, WI 53094 

Q TESTING, INC. Tel: (414) 261 -1 660 
Fa: (41 4) 261 -81 20 

ANALYTI:CAL REPORT 
Mr. Eric Kovatch 08/10/1995 
NATURAL RESOURCE TECH, INC Job NO: 95.04983 
21005 Watertown Road Sample No: 138467 
PO Box 623 Account No: 52450 
Brookfield, WI 53008-0623 Page 2 

' JOB DESCRIPTION: #I060 WPSC-Sheboygan 
PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: MW-704 (3) #I060 

Wildwood Ave; Sheboygan, Wi 
Recvf d On Ice 

Date Taken: 07/19/1995 Date Received: 07/21/1995 

Parameter 

Phenol 
Solids', Total 

VOC - NONAQUEOUS - 8260 
Benzene 
Et benzene 
To,,ene 
Xylenes, Total 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

PNA METHOD 8310 - NONAQUEOUS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Benzo (ghi) perylene 
Chrys ene 
Dibenzo (a, h) anthracene 
Fluoranthene 
Fluorene 
Indeno (l,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Surr: 2-Fluorobiphenyl 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 
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ANALYTICAL REPORT 
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. - NATURAL RESOURCE TECH, INC Job No: 95.04983 
21005 Watertown Rogd Sample No: 138468 
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' JOB DESCRIPTION: #I060 WPSC-Sheboygan 
PROJECT DESCRIPTION: Soil Analysis . . 

. . .  
'SAMPLE DESCRIPTION: - MW-706 (3)- #I060 

. . . . Wildwood Ave; Sheboygan, Wi 
Recv'd On Ice 

Date Taken: 07/18/1995 Date Received: 07/21/1995 

Parameter 

Phenol 
Solids, Total 

VOC - NONAQUEOUS - 8260 
Benzene 
Et ' benzene 
Tc 2ne 
Xylenes, Total 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

PNA METHOD 8310 - NONAQUEOUS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Bmzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Benzo (ghi) perylene 
Chrys ene 
Dibenzo (a, h) anthracene 
Fluoranthene 
Fluorene 
Indeno (l,2,3 - cd) pyrene 
Naphthalene . . 

Phenanthrene 
Eyrene .. , : 
Surr : ,. ..2 - Fluorobiphenyl 

- ,  . . 
. . .: . . . . . . . . .  

. . . . . . . .  . - . .  ,. , , . . 
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Reporting Date ~rep/Run 
Results Units Limit Method Analyzed Batch 
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JOB DESCRIPTION: #I060 WPSC-Sheboygan 
. PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: B-701(3) #I060 

Wildwood Ave; Sheboygan, Wi 
Recvfd On Ice 

Date Taken: 07/19/1995 Date Received: 07/21/1995 
. . .  

Parameter 
Reporting Date Prep/Run 

Results Units Limit Method Analyzed Batch 

Phenol 
Solids, Total 

VOC - NONAQUEOUS - 8260 
Benzene 
E! ;.benzene 
Tc. .ane 
Xylenes , Total 
Surr: Dibromofluoromethane 
Surr : Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

PNA METHOD 8310 - NONAQUEOUS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Benzo (ghi) perylene 
Chrysene 
Dibenzo (a, h) anthracene 
Fluoranthene 
Fluorene 
Indeno (l,2,3-cd) pyrene 
~aphtlialene -- 
~henanthrene . " . 

. Pyrene,: . .':r ;+:- :.. 
Surr : ,: 2 - Fluorobiphenyl . . . . . . . . .  

. . . . . .  .. , . .::. ._ . . . . . . . . .  . . . . .  . ::..' 
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602 Commerce Drive 
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P.O. Box 288 . 
Watertown, WI 53094 . 

e TESTING, INC. Tel: (41 4) 261 -1 660 
Fa: (41 4) 261 -81 20 

ANALYTICAL REPORT 
Mr. Eric Kovatch 08/10/1995 

' NATURAL RESOURCE TECH, INC Job NO: 95.04983 
21005 Watertown Road . Sample No: 138470 
PO Box 623 Account No: 52450 
Brookfield, WI 53008-0623 - Page 5 

JOB DESCRIPTION: #I060 WPSC-Sheboygan 
PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: MW-702(3) #I060 

Wildwood Ave; Sheboygan, Wi 
Recvld On Ice 

Date Taken: 07/19/1995 Date Received: 07/21/1995 

Reporting Date Prep/Run 
Parameter Results Units Limit Method Analyzed Batch 

Phenol 
Solids, Total 

VOC - NONAQUEOUS - 8 2 6 0  
Benzene 
E: .benzene 
To-~~ene 
Xylenes, Total 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

PNA METHOD 8 3 1 0  - NONAQTJEOUS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Benzo (ghi 1 perylene 
Chrysene 
Dibenzo (a, h) anthracene 
Fluoranthene 
Fluorene 
Indeno ( l , 2 , 3  - cd) pyrene 
Naphtha1 ene 
Phenanthrene 
Pyrene 
Surr: 2-Fluorobiphenyl 
: 1 '  - . .  - 
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ANALYTICAL REPORT 
Mr. Eric Kovatch 08/10/1995 
NATURAL RESOURCE TECH, INC Job No: 95.04983 
21005 Watertown Road . Sample No: 138471 
PO Box 623 Account No: 52450 
Brookfield, WI 53008-0623 Page 6 

JOB DESCRIPTION: #I060 WPSC-Sheboygan 
PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: MW-701(5) #I060 

Wildwood Ave; Sheboygan, Wi 
Recv'd On Ice 

Date Taken: 07/18/1995 Date Received: 07/21/1995 

Parameter 

Phenol 
Solids, Total 

VOC - NONAQUEOUS - 8260 
Benzene 
E? 'benzene 
To- ,ene 
Xylenes , Total 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

PNXMETHOD 8310 - NONAQUEOUS 
Acenaphthene 
Acenaphthyl ene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Benzo (ghi) perylene 
Chrys ene 
~ibenzo (a, h) anthracene 
Fluoranthene 
Fluorene ' : j .  { 
1nden6 (l,2,3 - cd) pyrene 
Naphthalene 
Phenanthrene . . Pyrene ;:.:j: . - - . 

Surr . . . .  : -i ..: 2 -~luorobi~hen~l 
, , . . . . .  .. :...*.....:.,.. . . .  . . .. - . . . . . . . . . . . . . .  

. . . . . . . .  . . .  . . . .  . . . . . . . .  
...'+.., ';. . . . . . . . .  5 .  , 

Reporting 
Results Units Limit Method 

Date Prep/Run 
Analyzed Batch 
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NATIONAL 
Watertown Division - - .  
602 Commerce Drive 

ENVIRONMENTAL P.O. Box 288 
Watertown, WI 53094 

e TESTING, INC. Tel: (414) 261-1660 
F a :  (41 4) 261 -81 20 

ANALYTICAL REPORT 
Mr. Eric Kovatch 08/10/1995 
NATURAL RESOURCE TECH, INC Job No: 95.04983 
21005 Watertown Road Sample No: 138472 
PO Box 623 Account No: 52450 
Brookfield, WI 53008-0623 Page 7 

JOB DESCRIPTION: #I060 WPSC-Sheboygan 
PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: MW-703 (5) #I060 

Wildwood Ave; Sheboygan, Wi 
Recv'd On Ice 

Date Taken: 07/18/1995 Date Received: 07/21/1995 

Parameter 

Phenol 
Solids, Total 

VOC - NONAQUEOUS - 8260 
Benzene 
E' 'benzene 
Tc- ,ene 
Xylenes, Total 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

PNA METHOD 8310 - NONAQUEOUS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Benzo (ghi) perylene 
Chrysene 
Dibenzo (a, h) anthracene 
Fluoranthene 
Fluorene 
Indeno ( l,2,3 - cd) pyrene 
Naphtha1 ene 
Phenanthrene 
y e n e  
Surr: 2-Fluorobiphenyl 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 
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ANALYTICAL REPORT 

Mr. Eric Kovatch 08/10/1995 
NATURAL RESOURCE TECH, INC Job No: 95.04983 
21005 Watertown Road Sample No: 138473 
PO Box 623 Account No: 52450 
Brookf ield, WI 53008-0623 Page 8 

JOB DESCRIPTION: #I060 WPSC-Sheboygan 
PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: MW-705(3) #I060 

Wildwood Ave; Sheboygan, Wi 
Recvr d On Ice 

Date Taken: 07/19/1995 Date Received: 07/21/1995 

Reporting Date Prep/Run 
Parameter - Results Units Limit Method Analyzed Batch 

Phenol 
Solids, Total 

VOC - NONAQUEOUS - 8260 
Benzene 
Et benzene 
To. a e  
Xylenes , Total 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

PNA METHOD 8310 - NONAQUEOUS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a pyrene 
Benzo (ghi) perylene 
Chrysene 
Dibenzo (a, h) anthracene 
Fluoranthene 
Fluorene 
Indeno ( l,2,3 - cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Surr:. 2-Fluorobiphenyl 

. , 
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WDNR No. 128053530 

ANALYTICAL REPORT 
Mr. Eric Kovatch 08/10/1995 

-. NATURAL RESOURCE TECH, INC Job No: 95.04983 
I .w  21005 Watertown Road SampJe No: 138474 

PO Box 623 Account No: 52450 
Brookfield, WI 53008-0623 Page 9 

JOB DESCRIPTION: #I060 WPSC-Sheboygan 
PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: MW-707 (3) #I060 

Wildwood Ave; Sheboygan, Wi 
Recv'd On Ice 

Date Taken: 07/19/1995 

Parameter 

Phenol 
Solids, Total 

VOC - NONAQUEOUS - 8260 
Benzene 
E' '.benzene 
Tt .$ne 
Xylenes, Total 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 
Surr: Bromofluorobenzene 
PNA Extraction 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 

PNA METHOD 8310 - NONAQUEOUS 
Acenaphthene c 4 0  
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Benzo (ghi) perylene 
Chrysene ' 
Dibenzo (a, h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3- cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene - ' 

Surr: .2-Fluorobiphenyl 

Date Received: 07/21/1995 

~ . ,. , . .  . . . . . . .  . . . . . .  .,..- .:.. . . . . .  . . .  . . . . .  
. . . . .  . -  - - :;:;. . .  . . .  

. . .  
.... ...... . .  , . ,,\. . : :,. :',:;.? . . . . .  . . .  . .... . . . .  . . . .  . . .  . . . . . . . . . . .  ,, .,- . .  . . . . .  . . -. . . . . .  . . .  

:: CROUP .. . . . .  . 



APPENDIX C 

SOIL BORING LOGS AND 

MONITORING WELL INFORMATION, 

CONSTRUCTION AVD DEVELOPMENT FORMS 



Appendix C.l 

Monitoring Well Soil Boring Logs 



State of Wisconsin Route TO: SOIL  BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 2 

.Ulty/Prolcct Name 
I WPSC-Sheboygan I /1060/ Site Investigation 

Lkense/Pemlt/Wonlt#hg N m k r  Borkg Number I MW-701 

Boring Drltkd By (Firm name and name of crew chief1 
Boart Longyear 
Scott/Kurt 

Date Drllsng Stated 
0 7/18/95 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

10% CINDERS, TRC WOOR v. mst-wet 

C L A Y E Y ,  drk gry (5Y 
4/11, f., rnd, soft. wet, odor 

DNR FactElty Well No. 

Date DrPBng Completed 
07/18/95 

Drtlllng Method 
HSA 4 1/4" (ID) 

W I  Unlque Well No. 

Boring Locatlon Feet N Lat 
State Plane Feet E I L W  
NW1/4, SWt/4, 23, TEN, R23E 

Cwmon Well !O 
MW-701 

Local Grfd Locatlon (if agpkable) 
4759.4feetMN 5321.6feetmE 

17 s O N  

Find Statk Water L e a  
583.46 Feet MSL 

CMI ToWCltyl or Village 
Sheboygan 

County 
Sheboygan 

Surface Elevation 
588.97 Feet MSL 

DNR County Code 
60 

Bachok Dleaetw 
8.25 inches 



/1080/ Site Investigation MW-701 cont. Page 2 of 2 



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

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: 

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

Page 1 of 2 

Boring [lrlbd By (Firm name and name of crew chief) 
Boart L ongyear 
Scott/Kurt 

l:lty/Prokct Name 
I NPSC-Sheboygan 11 /1060/ Site Investigation 

I DNR FaciUty We! No. MI U n k m  W No. Common We4 Name Flnd Statk Water Level Svtace Elevation Borehok Diameter 1 P-701 1 575.62 Feet HSL 1 58928 Feet MSL 8.1 inches 

Ucense/Permlt/Monltorhg Number 

Date Drllllng Started 
07/18/95 

Borlng Locatlon 
State Plane 
NW1/4. SW1/4, 23, TEN, R23E 

Boring Number 
PZ-701 

Date D m  Completed DrsBng Method 
07/18/95 Mud Rotary I1 

Feet N 

Feet E 

1 Locd Grid Locatlon Ot aODacaMef 
4763.5 feet N 5322.-5 feet E 

0 s  O n  
I 

Clvll Town/CIty/ or Village 
Sheboygan 

County 
Sheboygan 

DNR County Code 
60 



I 1  /1060/ Slte Investlgatlon PZ-701 cont. Page 2 of 2 

SoilIRock Description 
And Geologic Origin For 

Each Major Unit 

28'-30' CLBY. brn (7.5YR 4/21. some silt. 



Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

W W O ,  soft. wet, odor (FILL1 

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

I I hereby c e r t i f w a t  the information on this form is true and correct to the best of my knowledge. 
Firm 

Natural Rcaource Technology 
" 

This form is authorized by Chap Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or Imprisoned not less than 30 days. 
or both for each violation. Each day of continued violation is a separate offense, Pursuant to ss 144.99 and 182.08, Wis. Stats. 

State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

pMty/Rolect Name 
HPSC-Sheboygan I /1060/ Site Investigation 

Borlng DrlOed By (Firm name and name of crew chief) 
Boart Longyear 
Scott/Kurt 

Ucensc/Pefmlt/Monltortng Number 

D M  FacUlty Well No. 

Boring Number 
MW-702 

Borlng Location Feet N 
State Plane Feet E I E ~  - 
NWl/4. SW1/4. 23, T15N. R23E 

Locd Grld Locatlon (If appkablc) 
4798.1 feet IXI N 5348.4 feet E 

US H 

W I  Unlque WeO No. 

Date Drfging Stirted 
07/19/95 

Find Statk Water Level 
585.23 Feet MSL 

Common WeO Name 
MW-702 

County 
Sheboygan 

Date DrOOng CoPrpkted 
07/19/95 

Suface Elevakn 
590.39 Feet MSL 

Drlshg Method 
HSA 4 1/4" (ID) 

Borehole Diameter 
8.25 inches 

DNR County Code 
60 

Uvil Town/Uty/ or Mlage 
Sheboygan 



State of Wisconsin Route To: 
Department of Natural Resources solid Waste Haz. Haste 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: 

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

Page 1 of I 

st8tyIhokct Name 
NPSC-Sheboygan I /1060/ Site Investigation 

Borhg Drilled By (Firm name and name of crew chief) 
Boart Longyear 
Scott/Kurt 

Ucense/Perm~nltorhg Nwba Borhg Number 
MIJ-703 

Borhg Location . Feet N 
State Plane Feet E 
NW4. SN1/4, 23, T15N, R23E 

Common Wel Name 
MIJ-703 

DM ~ e d ~ t y  nen No. 

Local 6rld Locatlon (if appkabte) 
4864.4 feet rn N 5245.7 feet rn E 

US O H  

n1 u- WI NO. 

County DNR County Code CMI Town/City/ or Wlage 
Sheboygan 60 Sheboygan 

Sample Soil Properties - 
C 

- 
a s  c? 

Q, - Q, Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

' Interbedded CLAY drk 
gry ( 2 5 Y  4/11, few blk lamln, med plast. soft, 

no shells, some sand. soft, wet. grdng to 

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

Natural Resource Technology 

This form is authorized by Chapter 144,lTand 2. His. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 f o r i ach  violatio?Fined not less than $10 or more than $100 or imprisoned not less than 30 days. 
Or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.98 and 162.06, His. Stats. 

Date DrBlng Stated 
0 7/18/95 

Ftnd Statlc Hater Lewl 
583.17 Feet MSL 

Date Drlfhg Completed 
07/18/95 

Surface Elevation 
589.16 Feet MSL 

Dl- Method 
HSA 4 1/4" (ID) 

Barehole Dlameter 
8.25 inches 



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 2 

.Wv/Prolect Name 1 U#nsc/PermlWnltortn~ Nupber I Borbrg Numkr I 

Soil/Rock Description 
And Geologic Origin For 

Each Maior Unit 

6 bed for drive, BRICKS, silt, 

(IOYR 7/61, compact. dry. no odor 

5-10% sand (decrsng w/  depth), 10% grvl 

firm-soft, v. mst-wet, sl. odor 

w ~ ~ ~ ~ ~ h e b  b ygan I1 /1060/ Site Investigation 

Borhg [kllled By (Firm name and name of crew chief) 
Boart L ongyear 
Scott/Kurt 

. . 

Mhr-704 

Bwlng Locatlon Feet N Lat 
State m e  Feet E 
Nhr1/4. Shr1/4, 23, T15N. R23E 

~olamon wen Nane 
Mhr-704 

DNR Fsclllty Well No. 

CMI Town/Clty/ or Wlagc 
Sheboygan 

County 
Sheboygan 

Drllling Method 
HSA 4 1/4" (ID) 

Borehole Dlametw 
8.25 inches 

Locd 6rld Locstlon Of appbablel 
4677.2 feet N 5387.4 feet E 

0 s  an 

Date Drahg Started 
07/19/95 

Fhel Statlc Water Level 
583.12 Feet MSL 

W I  Unique Well No. 

DNR County Code 
60 

Date Drasng Completed 
07/19/95 

Surf- Elevation 
589.43 Feet MSL 



110601 Site Investigation MW-704 cont. Page 2 of 2 

soft, wet, odor 

INSANDAWVECLAYSCLAYEYSANR 
prly grd, bedded f-crs w /  f. subang grvl, 

no staining w /  clay 

22'-24' (;LBY. brwn (7.5YR 5/31, 5% subrnd 
crs sand, trc silt 6 f-med sand, hgh plast. 
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Each Major Unit 
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State of Wisconsin Route TO: SOIL  BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Paae 1 of 1 - 

Borhg Locatlon 
State Phne 
NW1/4. SW1/4. 23. Tl5N. R23E 

:Wty/ProBt Name 
WPSC-Sheboygan 11 /1060/ Site Investigation 

Borlng DrlOed By [Firm name and name of crew chief) 
Boart L ongyear 
Scot t/Kurt 

Feet N 

Feet E 

DNR FecWty Well No. 

Locel Qld Locatlon Of appflcabk) 
4966.2 feet rn N 5361.3 feet rn E 

u s  Ow 

UMnse/Pwmlt/lJonltorIng Number 

Fhal Static Water Level 
582.96 Feet MSL 

Bwhg M b e r  
MW-705 

W I  Unlque Well No. SWa# Onatlon 
590.22 Feet MSL 

Colamon H I  Niuc 
MW-705 

Date DrsBng Started 
07/19/95 

Borehok Dlaa3etw 
8.25 inches 

Date DrfBlng Completed 
07/19/95 

DrlIOng Method 
HSA 4 1/4" (ID) 



Sta te  of  Wisconsin Route To: SOIL BORING LOG INFORMATION 

DNR County Code wn/CIty/ or Vfllage 

Soil/Rock Description 
And Geologic Origin For 

umnurn W/ OROANC, trc f. 
ed-high plast, frm, mst-wet. odor 

SHEEN. net, strong odor 

CLAYEY SANn interbedded n/ clay, sand. 
TAR CNCNTRTD IN PRED SANDY LENSES. 
brnn (IOYR 5/31 

11'-16' W Y F Y  SILT SANL brnn (7.5YR 4/31, 

Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 
Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund 13 Other: Page 1 of 1 

Boring Numkr 
MW-706 

:iOty/Prokct Name 
WPSC-Sheboygan I /1058/ Site Investigation 

Llcense/Permlt/Monltorlng Number 

Borbrg Drllkd By (Firm name and name of crew chief) 
Boart Longyear 
Scott/Kurt 

Date Drllflng Started 
07/18/95 

Final Statlc Water Level 
587.8 Feet MSL 

Borhg Locatlon Feet N 
State Plane Feet E Long ' l Lat 

Common WeU Name 
MW-708 

DNR FacMty WeU No. 

Local Grld Locatlon (If applicable) 
4817.8 feet [XJ N 5388.9 feet [X) E 

0 s  Ow 

Date OrlWng Completed 
0 7/'18/95 

Surface Uevatlon 
591.51 Feet MSL 

H I  Unlque WeU No. 

DrlUlng Method 
HSA 4 1/4" (ID) 

Borehok Dlemctw 
8.25 inches 



State of Wisconsin Route To: SOIL  BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

0 Emergency Response Underground Tanks 
0 Wastewater Water Resources 

Superfund Other: 
Page 1 of 2 

~tBty/Ro)ect Name 
WPSC-Sheboygan II/1060/ Site Investigation 

BwinQ DrlPed By (Firm name and name of crew chief) 
Boart L ongyear 
Scott/Kurt 

UMnre/PenWUonitorlng N u &  

DNR FsclBty HeU No. 

BorIng Number 
MW-707 

Bwhg Locetlon Feet N Lat State h e  Feet E ILOnP - 
NW1/4. SW1/4, 23, T15N. R23E 

Locd Md Locatlon Of applicable) 
4613.4 feet N 5442.7 feet E 

0 s  O N  

HI Unlque &ti Na 

D& D m  Steed 
07/19/95 

Flnd Statlc Hater Levcl 
582.60 Feet MSL 

Couon Wel Naee 
MW-707 

County 
Sheboygan 

Date DrilBnQ Coapkted 
07/19/95 

Suffice Elevatbn 
590.29 Feet MSL 

DrlBn~ Method 
HSA 4 1/4" (ID) 

Borehole Dlamcter 
8.25 inches 

DNR County Code 
60 

CMI Town/Clty/ or Vllbge 
Sheboygan 



:/1060/ Site Investigation MW-707 cont. Page 2 of 2 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

grysh-brwn (IOYR 5/21, oCc. spots of 

18'-19.5' BAYFY SANn brwn (7.5YR 
5/31, sft, f. sand, wet, odor 

201-24' SILTYO. grysh 
brwn (10YR 5/21, v. mst, no staining 

trc sand, frm, mst 



Appendix C.2 

Groundwater Monitoring Well Information Form 





Appendix C.3 

Monitoring Well Construction Forms 



12. USC classification of soil near screen: 
G P O  GMO G C O  GWO S W O  S P M  
S M O  SC q M L O  MHO C L O  C H O  
Bedrock q 

13. Sieve analysis attached? p e s  q No 

14. Drilling method used: Rotary 0 5 0  
Hollow Stem Auger 8 4.1 .... 

Other 0-2 

15. Drilling fluid used: Water q 0 2 Air q 0 1 
Drilling Mud 0 0  3 None 8 9 9 

' 6 .  Drilling additives used? q Yes PNO 
Describe 

17. Source of wacer (attach analysis): 

NA 

State of Wisconsin Route to: Solid Waste Haz. Waste Wastewater MONITORING WELL CONSTRUCTION 

Scott Buttke 

1 

B. Well casing, top elevation a. Inside diameter: 8.0 in. 

C. Land surface elevation 1.0 - ft. 
Steel El 0 4  

D. Surface seal. bottom . .. .... 
other q c:i 

d. Additional protection? q Yes 8 No 
If yes. describe- 

Bentonite q 3 0 
3. Surface seal: 

Concrete El 0 . . . .  . 1 . . 
Other q -;r: 

4. Material between well casing and protective pipe: 
Bentonite q 3.0, ... 

Annular space seal q -- 
#30 American Material . . . 

Other 5 222 

5.  Annular space seal: a. Granular Bentonite El 3 3 

b. L b s l g a l  mud weight . . Bentonitc-sand slurry q 3 5 
c. L b s l g a l  mud weight . . . Bentonite slurry q 3 1 
d. % Bentonite . . . Bentonitcccment grout 0 5 0 

~t~ volume added for any of the above 
f. How installed: Trcmie 0 1 

Trcmie pumped q 0 2  
Gravity €3 0 8 

6. Bentonite seal: a. Bentonite granules El 3 3 

E. Bentonite seal, top ft. MSL or - ft. b. q 114 in. q 318 in. 0 112 in. Bentonite pellets q 3 . . 2 . .... 
Other q k:2 

F. Fine sand. top ft. MSL or - ft. 7. Fine sand mattrial: Manufacturer. product name and mesh size 
.... ... . . . . . -. .... -- 

G. Filter pack. top ft. MSL or 3.0 ft. b. Volume added ft3 
8. Filter pack material: Manufacturer. product name and mesh sizc . . . 

#30 American Material ... 
H. Screen joint, top ... . -. . . . . -- 

b. Volume added ft3 
" I. Well bottom ft. MSL or 13.5 ft. Flush threaded PVC schedule 40 El 2 3 

Flush threaded PVC schedule 80 7,4 .... 
J. Filter pack. bottom other 2 : ~  

PVC .... ... . . . . 
10. Screen material: ... 

YL. 

K. Borehole, bottom ft. MSL or 22.0 ft. a. Screen Type: Factory cut €3 1 1 
Continuous slot q ?.!. . . . 

L. Borehole, diameter 8-0 in. Other q 22 
b. Manufacturer Born L o w e a r  

M. O.D. well casing 2-37 in. C. Slot size: 0.010 in. 
d. Sloctcd length: 10 - 0 ft. 

N. I.D. well casing 2.06 in. . . . 
Other El 22 

erebv cerufy that the information on this form is true and correct to the best of my knowledge. 
.gnarure .ay -1 L-67 1- I F'm ~ o r n  Longyear T ~ I :  (715) 359-7090 

101 Alderson Street Fax: (715) 355-5715 
Please cornptete both sidessf this form and remrn.to the appropriate DNR orfice listed at the top ot. this form as required by chs. 144. 147 and 160, Wis. 
Stars., and ch. NR 141,Wis. Ad. Code. In accordance with ch. 144, Wis Stars.. failure to file this form may result in a forfeiture of not less than $10, nor 
more than S5000 for each day of violation. In accordance with ch. 147. Wis. Stats.. failure to file this form may result in a forfeiture of not more than 
S 10.000 for each day of violation. NOTE: Shaded arcas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



State of Wisconsin Route to: Solid Waste Haz. Waste Wasttwater.n MONITORING WELL CONSTRUCTION 

Pat Jensen 

B. Well casing, top elevation a. Inside diameter: 8 0 .  in. 

C. Land surface elevation 1 0  ft. 
Stccl H 0 

D. Surface seal, bottom f t ~ ~ ~ o r  1.0 ft  .... 
Other q 55;;. 

12. USC classification of soil near scrccn: d. Additional protection? q Yes H No 

GP GMO G C O  GWO S W O  SP q If yes, describe: 
S M O  SC q M L O  MHO C L X  C H O  

3. Surface seai: 
Bentonite q 3 0 

Bedrock q Concrete H 0 1 .... 
13. Sieve analysis attached? B y e s  . . . 

Other q -2 

14. Drilling method used: Rorary H 5 0 4. Material betwccn well casing and protective pipe: 

Hollow Stem Auger q 4. ! Bentonite q 3.0. ... 
Annular space seal q gg 

#30 American Material . . . 
Other 2: 

15. Drilling fluid used: Water q 0 2 Air q 0 1 5. Annular space seal: a. Granular Bentonite 3 3 
Drilling Mud H 0 3 None q 9 9 b. L b s l g a l  mud weight . . Bentonite-sand slurry q 3 5 

c. L b s l g a l  mud weight . . . Bentonite slurry 3 1 
' '- Drilling additives used? H Yes 

d. % Bentonite . . . Bentonite-cement grout q 5 0 

Bentonite ~t~ volume added for any of the above 
Describe f. How installed: Trcmie q 0 1 

17. Source of water (attach analysis): Tremie pumped P 0 2 
Gravity 0 8 

6. Bentonite seal: a Bentonite granules H 3 3 

E. Bentonite seal, top ft. MSL or - ft b. q 114 in. 0318 in. 112 in. Bentonite pellets q 3 ?. .... 
other q -k 

F. Fine sand, top 7. Fine sand material: Manufacturer. product name and mesh size 
#7 Badger . . . . . . . .... ... .... -- 

G. Filter pack. top ft. MSL or 27.0 ft. b. Volume added ft3 
8. Filter pack material: Manufacturer. product name and mesh size ... 

#30 American Material .... 0 . .  

H. Screen joint. top . . . . ... -- 
b. Volume added ft3 

I. Well bottom ft. MSL or 34.0 t-t. Flush threaded PVC schedule 40 H 2 3 
Flush threaded PVC schedule 80 q 4. 

other q -:- J. Filter pack. bottom 
PVC' . . . . 

- 0 .  .... 
10. Screen material: . . . 

YY 

K. Borehole, bottom ft. MSL or 35.0 ft. a. Screen Type: Factory cut H 1 1 
Continuous slot q I).!. . . . 

L. Borehole, diameter 6.0 in. other q 2: 
b. Manufacturer L o w e a r  

M. O.D. we11 casing 2-37 in. c. slot size: 0.010 . in. 
d. Slotted length: 5.0 n. 

N. I.D. well casing 2.06 in- 1 1. Backfill material (below filter pack): None q !.4. 
#30 American Material ... 

Other H 22 

:rebv cenify that the information on this form is me and correct to the best of my knowiedee. 
,.$nature Boart Longyear Tel: (715) 359-7090 

101 Alderson Street Fax: (715) 355-5715 
Please cowlete bomside of -propriate DNR office listed at the top of this form as requ~red by chs. 144. 147 and 160. Wis. 
SLafs.. and ch. NR 141,WC. A 2  In accordance with ch. 144, ws Stats.. failure to file this form may result in a forfeiture of not I n s  than $10. nor 
more than S5000 for each day of violation. In accordance with ch. 147, Wis. Stars.. failure to file this form may result in a forfeiture of not more than 
S 1 0 , W  for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



12. USC classification of soil near screen: 

G P O  G M O  G C O  GWO S W ~  SP 'O 
S M O  SC q M L O  MHO C L O  C H O  
Bedrock q 

13. Sieve analysis anached? Bes 0 No 

14. Drilling method used: Rotary q 5 0 
Hollow Stem Auger @ 4.! .... 

other 

15. Drilling fluid used: Water 0 0 1 Air 0 0 1 
Drilling Mud 0 0  3 None El 9 9 

'' Drilling additives used? q Yes ) g i ~ o  

Describe 
17. Source of water (attach analysis): 

NA 

State of w~sconsin Roue to: Solid Waste Haz. Waste Wasfcwater MONITORING WELL CONSTRUCTION 

B. Well casing. top elevation 5 9 0  .@ft. MSL a Inside diameter: 8 0 .  ~ n .  

C. Land surface elevation 576.3 9 ft. MSL 1 0  ft. 
Sttel @ 0 4  . . . 

D. Surface seal, bottom ft. MSL or 1.0 ft. . . .. 
Other D I;.;- 

d. Additional protection? q Yes @ No 
If yes. describe- 

Bentonite q 3 0 
3. Surface scal: 

Concrete @ 0 1 .... . . . 
other q 2x2 

4. Marcrial between well casing and protective pipe: 
Bentonite q 3.0, ... 

Annular space scal q -- 
#30 American Marerial other 2;;' ... 

5. Annular space scal: a. Granular Bentonite El 3 3 

b. L b s l g a l  mud weight . . Bentonite-sand slurry q 3 5 
c. L b s l g a i  mud weight . . . Bentonite slurry 0 3 1 
d. % Bentonite. . . Bentoniteeemcnt grout q 5 0 

~t~ volume added for any of the above 
f. How installed: Tremic 0 0 1 

Trcmie pumped 0 0 2 
Gravity El 0 8 

6. Bentonite scal: a. Bentonite granules €3 3 3 

E. Bentonite seal. top b. q 114 in. 0 318 in. 0 112 in. Bentonite pellers q 3 ?. .... 
Other k:* 

F. Fine sand, top ft. MSL or - ft. 7. Fine sand material: Manufacturer, product name and mcsh .. size . . 
... . . . . ... .... - 

G. Fiiter pack, top ft. MSL or 3.0 ft. b. Volume added ft3 
8. Filter pack material: Manufacturer. product name and mcsh sizc ... 

#30 American Material .... ... 
H. S c m n  joint, top ft. MSL or 3.5 ft. -- . . -. . . . 

b. Volume added fl? 
' I. Well bottom f t . ~ ~ ~ o r  13-5 ft. 9. Well casing: Flush threaded PVC schedule 40 El 2 3 

Flush threaded PVC schedule 80 0 .2 4 .... 
J. Filter pack, bottom other 212 

PVC .... . . . .... 
10. S c m n  material: ... 

Yi i  

K. Borehole, bottom f t . ~ ~ ~ o r  16-0 ft. a. Screen Type: Factory cut a 1 1 
Continuous slot q 0. !. . . . 

L. Borehole. diameter 8-0 in. Other q 2;;' 
b. Manufacturer Boar[ L o w e a r  

M. O.D. well casing 2-37 in. c. slot size: 0.010 . in. 
d. Slotted length: 10.0 ft. 

N. I.D. well casing 2.06 in. 11. Backfill material (below filter pack): None El !.4. ... 
Other q X 2  

,?rebv cgnifv that the information on this form is m e  and correct to the best of mv knowledge. 
Firm B o a .  Longyear TCI: (7 15) 359-7090 

101 Alderson Street Fax: (715) 355-5715 
e appropriate DNR ort~ce listed at the top of this form as requlred by chs. 144, 147 and 160. Wis. 

Stats.. and ch. NR 141,Wis. Ad. Code. In accordance with ch. 144, Wis Stats.. failure to file this form may result-in a forfeiture of not less than $10. nor 
more than $5000 for each day of violation. In accordance with ch. 147. Wis. Stats.. failure to file this form may result in a forfeiture of not more than 
$10.000 for each day of violation. NOTE: Shaded arms are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



12. USC classification of soil near scmn: 

G P O  GMO G C O  GWO S W O  SP q 
S M O  SC q M L . .  M H O  CL q C H O  
Bedrodc q 

13. Sieve analysis attached? p~es q No 

14. Drilling method used: Rotary q 5 0 
Hollow Stem Auger El 4.J .... 

other 0-2 

15. Drilling fluid used: Water q 0 2 Air q 0 1 
Drilling Mud 0 0  3 None El 9 9 

16. Drilling additives used? q Yes Po 
' Describe 
17. Source of water (attach analysis): 

MA 

State of Wisconsin Route to: Solid Waste 0 Haz. Waste q Wastewater q MONITORING WELL CONSTRUCTION 

5 88 - *-6 ft. MSL B. Well casing, top elevation a. Inside diameter: 8.0 in. 

C. Land surface elevation 1 0  ft. 
Stecl rn 0 4  

D. Surface seal. bottom 
... 

~ M S L O ~  1.0 ft. other q x-- 
d. Additional proration? q Yes El No 

3. Surface seal: 
Bentonite q 3 0 
Concrete El 0 1 .... 

Otha 0 -:-:':' 

4. Material between well w i n g  and protective pipe: 
Bentonite q 3.0. . . . 

Annular space seal q gs 
#30 American Material . . . 

Other -2 

5. Annular space seai: a. Granular Bentonite. 3 3 
b. L b d g a l  mud weight . . Bentonite-sand slurry q 3 5 
c. L b d g a l  mud weight . . . Bentonite slurry 0 3 1 
d. 9 5  Bentonite . . . Bentonitectment grout q 5 0 
e. -r3 volume added for any of the above 
f. How installed: Tremie q 0 1 

Tremiepumped q 0 2 
Graviry 0 8 

6. Bentonite seal: a. Bentonite granules 3 3 

E. Bentonite seai, top ft. MSL or - ft. b. 0 114 in. q 318 in. q 112 in. Bentonite pellets q 3 ?. .... 
Otha q 2;i 

F. Fine sand. top ft. MSL or - ft. 7. Fine sand material: Manufacturer. product name and mesh sizc 
.... ... .-.. ... .... - 

G. Filter pack, top ft. MSL or 3.0 ft. b. Volume added ft3 
8. Filter pack material: Manufacturer. product name and mesh sizc 

#30 American Material 
. . . .... 

H. Screen joint, top . . . 
- 0 . .  . . . -- 

b. Volume added ft3 
" I. Well bottom ft. MSL or 13.5 ft. 9. Well casing: Flush threaded PVC schedule 40 El 2 3 

Flush threaded PVC schedule 80 q 14 .... 
J. Filter pack, bottom other q -- -:-:-:a 

PVC .... ... 
10. Screen material: - 0 . .  L.2. 

K. Borehole, bottom ft. MSL or 20.0 ft. Factory cut El 1 1 
Continuous slot q 0. ... !. 

L. Borehole, diameter 8.0 in. , Other 0 -2 
b. Manufacturer Born Lonmear 

M. O.D. we11 casing 2-37 in. c. slot size: 0.010 . - In. 
d. Slotted length: f t  10 0 

N. I.D. well casing 2.06 in. 1 1. Backfill material (below filter pack): None q !.4. 
#30 American Material . . 

Other El 22 

the best of mv knowledge. 
/ ature 

Tel: (715) 359-7090 
101 Alderson Street Fax: (715) 355-5715 

Please com~lctc both sides of this form-and r € t u r n ~ a o p r o p r ~ a t e  DNR office listed at the top of thls t o m  as reau~red bv chs. 144. 147 and 160. Wis. 
Stats., and ;h. NR 141,Wis. Ad. Code. In accordance w i z  c h  144, Wis Stats., failure to file ihis form may result'in a foifeiture of not less than $10, nor 
more than 55000 for each day of violation. In accordance with ch. 147. Wis. Stats.. failure to file this form may result in a forfeiture of not more than 
$10.000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



B. Well casing. top elevation 8.0 in. 

C. Land surface elevation s*'?. ft. MSL 
1 0  ft. 

Steel E4 0 4 . . . 
D. Surface seal, bottom f t . M ~ ~ o r  1.0 ft. -... 

Other q -r;. 
12. USC classification of soil near s c m :  d. Additional protection? q Yes El No 

G P O  G M O  G C O  GWO S W O  S P x  If y a ,  describe- 
S M O  SC q M L O  MHO C L O  C H O  Bentonite q 3 0 
Bedrock q 3. Surface seal: 

Concrete E4 0 .... 1 
13. Sieve analysis artached? other q -:z 
14. Drilling method used: ROV 0 5 0  4. Material between well casing and protective pipe:> 

Hollow Stem Auger El . 4.l . . . Bentonite q ?.0. ... 
Annular space seal q gg 

#30 American Material other @ ; i : ~  

15. Drilling fluid used: Water q 0 2 Air q 0 1 5. Annular space seal: a. Granular Bentonite El 3 3 
Drilling Mud 0 0  3 None 9 9 b. -Lbs/gal mud weight. . Bentonite-sand slurry q 3 5 

c. Lbslgal mud weight . . . Bentonite slurry q 3 1 
16. Drilling additives used? 0 Yes d. 96 Bentonite . . . Bento~rccement grout 5 0 

e. ~t~ volume added for any of the above 
Describe f. How installed: Tremie q 0 1 

17. Source of water (artach analysis): Tremicpumped q 0 7, 
Gravity E4 0 8 

6. Bentonite seal: a. Bentonite granules 3 3 

E. Bentonite seal. top ft. MSL or. 1-0 ft. b. q 114 in. 318 in. q 112 in. Bentonite pellets q 3 2 . . . 
other q :':':': 

A- 

F. Fine sand, top A. MSL or - ft. 7. Fine sand material: Manufacturer, product name and mesh size 
.... . . . 0 0 . .  . . . .... -- 

G. Filter pack. top ft. MSL or 3.0 ft. b. Volume added ft' 
8. Filter pack material: Manufacturer, product name and mesh size . . . 

#30 American Material .... -.. 
H. Screen joint. top . . . . ... -- 

b. Volume added ft3 
' L Well bottom ft. MSL or 13.5 ft. Flush threaded W C  schedule 40 E4 2 3 

Flush threaded PVC schedule 80 q ? 4 .... 
J. Filter pack. bottom Other q 2-2 

PVC 
.... . . . .... 

10. Screen material: . . . 
YY 

K. Borehole. bottom ft. MSL or 24.0 ft. a. Screen Type: Factory cut a 1 1 
Continuous slot q 0. !. . . . 

L. Borehole. diameter 8-0 in. Other q 22 
b. Manufacturer BOW Lowear  

M. O.D. well casing 2-37 in. 0.010 m. . 
d. Slotted length: 10.0 ft. 

N. I.D. well casing 2.06 in. 1 1. BacM111 material (below filter pack): None q !.4, 
#30 American Material . . . 

Other E4 22 - 
reby certi*that the information on this form is true and correct to the best of mv knowledge. 

,IEINTC --- ,Q" ,* 
$ Lye 1' 

F* ~ o a r t  ~ongyear Tel: (715) 359-7090 
101 Aldmon Street Fax: (715) 355-5715 

Please complete both slda of this form and return to the appropnarc DNR otticc listed at the top of this form as required by chs. 144, 147 and 160. Wis. 
StaLs.. and ch. NR 141 .Wis. Ad. Code. In accordance with ch. 144. Wis Stars., failure to file this form may result in a forfeiture of not less than $10, nor 
more than $5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this form may result in a forfeiture of not more than 
S10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



12. USC classification of soil near screen: 
G P O  GMO G C O  CiWO S W O  S P ~  
S M O  SC q M L O  M H O  C L O  C H O  
Bedrock 0 

13. Sieve analysis attached? F Y e s  q No 

14. Drilling method used: Rotary q 5 0 
Hollow Stem Auger 8 4.1 .... 

other 0-2 

15. Drilling fluid used: Water q 0 2 Air q 0 1 
Drilling Mud 0 0  3 None 9 9 

'' Drilling additives used? q Yes ENO 

Describe 
17. Source of water (atrach analysis): 

State of Wisconsin Route to: Solid Waste 0 Haz. Waste Wastcwftter MONITORING WELL CONSTRUCTION 

Pat Jensen 

8.0 in. 

C. Land surface elevaion 
1.0 - ft. 

Steel 8 0 4  . . . 
D. Surface seal. bottom ft MSL or 1.0 R. .... 

Other 9:c 
d. Additional protection? q Yes 8 No 

If yes. describe* 

Bentonite q 3 0 
3. Surface seal: 

Concrete D 0 1 .... 
o t h a  @ 7:-:-:' -- 

4. Material betwan well casing and protective pipe: 
Bentonite q 3-0. 

0 . .  

Annular space seal 0 -g 
#30 American Material - 0 .  

Otha 8 x.2 
5. Annular space seal: a. Granular Bentonite 8 3 3 
b. L b s l g a l  mud weight . . Bentonite-sand slurry q 3 5 
c. L b s l g a l  mud weight . . . Bentonite slurry 3 1 
d. - 96 Bentonite . . . Bentonicecement grout E 5 0 

~t~ volume added for any of the above 
f. How installed: Tremie 0 1 

Tremie pumped q 0 2 
Gravity 8 0 8 

6. Bentonite seal: a. Ekntonite granules 8 3 3 

E. Bentonite seal. top ft. MSL or 1.0 ft. b. q 114 in. 0318  in. q 112 in. Bentonite pellets q 3 ..-. ... 2 
o t h a  q 2.2 

F. Fine sand. top ft. MSL or - ft. 7. Fine sand material: Manufacturer, product name and mesh size 
.-. .  ... .... . . . .... -- 

G. Filter pack. top ft. MSL or 3.0 ft. b. Volume added ft' 
8. Filter pack marerial: Manufacturer, product name and mesh s* ... 

#30 American Material .... 0 . .  

H. Screen joint. top ft. MSL or 3.5 ft. -- . ... . . . 
b. Volume added ft' 

I. Well bottom ft. MSL or 13-5 ft. 9. Well casing: Flush threaded PVC schedule 40 8 2 3 

Flush threaded PVC schedule 80 0 2 4 
J. Filter pack, bottom other q ft. MSL or 14.0 ft. 

PVC . . . . . . . 
10. Screen material: .... . . . 

.dY 

K. Borehole, bottom ft. MSL or 16-0 ft. a. Screen Type: Factory cut 8 1 1 
Continuous slot q 0- !. . . . 

L. Borehole. diameter 8-0 in. o t h a  q ;1;-2 
b. Manufacturer Boart Lowear  

M. O.D. well casing 2-37 in. c. Slot size: 0.010 in. 

d. slotted length: - 10.0 ft. 

N. I.D. well casing 2.06 in. 11. Backfill material (below filter pack): None J.4. ... 
Other q 222 - 

lebv certfixtiat the information on this form is true and correct to the best of my howledee. 
. . ,~taNre 

'lrm Boart Longyear Tel: (7 15) 359-7090 

Stau., and ch. NR 141,Wls. Ad. Code. In accordance with ch. 144. Stau., failure to file this form may result in a forfeiture of not less than $10. nor 
more than $5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this form may result in a forfeiture of not more than 
$10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



12. USC classification of soil near screen: 

G P O  GMO G C O  GWO S W O  S P B  
S M O  SC q M L O  M H O  C L O  C H O  
Bedrock q 

13. Sieve analysis attach&? ' p d ~ e s  No 

14. Drilling method used: Rotary 0 5 0  
Hollow Stem Auger rn 4.! .... 

other 0-2 

15. Drilling fluid uscd: Water q 0 2 Air q 0 1 
Drilling Mud 0 0  3 None @ 9 9 

16. Drilling additives used? Yes b 0  

Describe 
17. Source of water (attach analysis): 

Starc of Wisconsin Routc to: Solid Waste Haz. Waste 0 Wastewater MONITOFUNG CONSTRUC~ON 

B. Wcll casing. top elevation fl/. 7-9 ft. MSL a Inside diameter: 8 0 .  in. 

C. Land surface elevation g9/t </ ft. MSL 1 0  ft. 

Stecl rn 0 4  ... 
D. Surface seal. bottom .... ft. MSL or 1.0 ft. Other q 9';;. 

d. Additional proration? Yes @ No 
If yes, describe. 

Bentonite q 3 0 
Concrete @ 0 .... 1 ... 

Othcr Y.L 
4. Material between well w i n g  and prorativc pipe: 

Bentonite q 3 0  .... ... 
Annularspace seal q -+ ... #30 American Material other rn 22 

5. Annular space scal: a. Granular Bentonite @ 3 3 
b. L b s l g a l  mud weight . . Bentonite-sand slurry 3 5 
c. L b s l g a l  mud weight . . .  Bentonite slurry q 3 1 
d. % Bentonite. . .  Bentonitecement grout q 5 0 

~t~ volume added for any of the above 
f. How installed: Trcmie 0 1 

Trcmie pumped q 0 2 
Gravity rn 0 8 

6. Bentonite seal: a. Bentonite granules rn 3 3 

E. Bentonite seal. top ft. MSL or 1.0 ft. b. q 114 in. q 318 in. q 1 R  in. Bentonite pellers 3 ... 2 .... 
Other q 222 

F. Fine sand, top ft. MSL or - ft. 7. Fine sand material: Manufacturer. product name and mesh size -. . ... . -. . .... . . , 
G. Filter pack. top b. Volume added ft' 

8. Filtcr pack material: Manufacturer. product name and mesh size 
.... ... .... #30 American Material 
. . - 

H. Screen joint. top -- ... 
b. Volume added t? 

I. Well bottom ft. MSL or 13.5 ft. 9. Well casing: Flush thread& PVC schedule 40 rn 2 3 
Flush threaded PVC schedule 80 2 4 

..a. 

J. Filter pack. bottom other q 2:2 .... 
PVC ... .... 

10. Screen material: -a ... 
K. Boreholc, bottom ft. MSL or 20.0 ft. Factory cut @ 1 1 

Continuous slot 0. !. ... 
L. Borehole, diameter 8-0 in. Other q 2- 

b. Manufacturer Boar1 Lowear  
M. O.D. well casing 2-37 in. c. Slot size: 0.010 . in. 

d. ~ ~ o n t d  length: 10.0 it. 

N. I.D. well casing 2.06 in. 11. Backfill material (below filter pack): None q !.4. 
Bernb,:* ... 

- .  
Other r3 22 

reby ce- that the information on this form is me and correct to the best of my lcnowled~e. 
. . 

- 'amreLC . T& fl&l 'Irn Boart Longyear TCI: (7 15) 359-7090 
101 Aldmon S t m t  Fax: (715) 355-5715 

Please complete both s~dcs ot this torf. propriacc DNR office listed at the top of this form as requ~red by chs. 144, 147 and 160, Wis. 
Stats., and ch. NR 141,Wis. Ad. Codc. In accordance with ch. 144. Wis Stats.. failure to file this form may result in a forfeiture of not less than S10, nor 
more than $5000 for each day of violation. In accordance with ch. 147, Wis. Stats.. failure to file this form may result in a forfeiture of not more than 
$10,000 for each day of violation. NOTE: Shaded areas are for DNR use only. See insvuctions for more information including where the completed form 
should be sent. 



12. USC classification of soil near screen: 
G P O  GMU G C U  GWU S W U  SP q 
SM q SC q MLfl M H I  CL q CH q 
Bedrock 

13. Sieve analysis attached? as No 

14. Drilling method wd: Rotary 5 0 
Hollow Stem Auger EJ 4.! .... 

0th- 0-2 

15. Drilling fluid used: Water 0 2 Air 0 1 
Drilling Mud 0 0  3 None EJ 9 9 

1 6 .  Drilling additives used? q Yes w0 
Describe 

17. Source of water (attach analysis): 

Pat Jensen 

B. Well casing, top elevation a. Inside diameter: 8 0  - In. 

C. Land surface elevation 1 .o - ft. 
Stecl 0 4  ... 

D. Surface seal. bottom f t . ~ S L o r  1.0 ft other • -- 
d. Additional protection? q Yes No 

If yes, describe- 

Bentonite 3 0 
3. Surface scal: 

Concrete 0 1 .... ... 
other -2 

4. Marcrial between well casing and protective pipe: 
Bentonite q q-0. ... 

Annular space seal s$ ... 
0th- q 2;;' 

5. Annular space seal: a. Granular Bentonite rn 3 3 
b. L b s l g a l  mud weight . . Bentonite-sand slurry q 3 5 
c. A d g a l  mud weight . . .  Bentonite slurry q 3 1 
d. % Bentonite . . .  Bentoniteccment grout q 5 0 

~t~ volume added for any of the above 
f. How installed: Tremie q 0 1 

Tmniepumped 0 2 
Gravity EJ 0 8 

6. Bentonite scal: a. Bentonite granules EJ 3 3 

E. Bentonite seal, top fi. MSL or 1.0 ft. b. q 114 in. q 318 in. q 112 in. Bentonite pellets 3 ?. 
other [3 -:; 

F. Fine sand, top 7. Fine sand marcrial: Manufacturer, product name and mesh ... size 
... 

a*.. ... .... -- 
G. Filter pack, top ft.MSLor 3-0 Pt. b. Volume added fe 

8. Filter pack material: Manufacturer, product name and mcsh size ... .... ... #30 American Material .... H. Scran joint. top -- ... 
b. Volume added n3 

. I. Well bottom ft.MSLor 13.5 ft. Flush threaded PVC schedule 40 rn 2 3 
Flush threaded PVC schedule 80 q 7- 4 .... 

J. ~ i ~ t e r  pack, bottom ft. MSL or 16.0 ft. other IJ 2:i .... 
PVC ... .... 

10. Screen material: G~ 

K. Borehole. bortom ft. MSL or 2 ft. Factory cur 1 1 
Continuous slot q 0.1. 

L. Borehole. diameter 8-0 in. Other q s:z 
b. Manufacturer Born Lowear  

M. O.D. well casing 2-37 in. C. slot size: 0.010 in. 
d. ~Iotfed length: - 10.0 tt. 

N. I.D. well casing 2.06 in. 1 1. BacW~ll material (below filter pack): None q !.?. ... 
Bo -+m n ;* Other -2 - 

reby cemfr-that the information on this form is true and correct to the best of mv knowledge. 
lature 

- k;7 2' 
F'rm Boart Longyear Tel: (715) 359-7090 

10 1 Aldcrson Street Fax: (715) 355-5715 
Please complete both side@ t h i f i o ~ & w [ h o a p p r o p r i a t e  DNR office listed at the top of this form as required by chs. 144. 147 and 160. WIS. 
Stats.. and ch. NR 141,Wis. Ad. Code. In accordance with ch. 144. Wis Stats.. failure to file this form may result in a forfeiture of not less than f 10, nor 
more than 55000 for cach day of violation. In accordance with ch. 147, Wis. Stats.. failure to file this f o m  may result in a forfeiture of not more than 
S10,000 for cach day of violation. NOTE: Shaded arcas are for DNR use only. See instructions for more information including where the completed form 
should be sent. 



Appendix C.4 

Monitoring Well Development Forms 



MONITCXJNG WELL DEVELOPMENT 
F D T ~  4400-1 13B Rev. 4-90 

Routeto: Solid Wane Hat Wartc Wastewater 
Env. Response & Repair q Undagrmmd Tank0 Other 

1. Can this well be purged dry? Byes 0 %  

2. Well development merhod 
surged with bailex and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block bailed and pumped 
c~mpressed air 
bailed only 

pumpad- 
pumped slowly 
Other 

3. T i e  spent developing well 3omn. ---- 
4. Deprh of well ( h m  top of well casimg) - 13. fL 

5. Inside diameter of well - L.f -in 
6. Volume of warn in filter pack and well 

casing ---.-gal 

7. Volume of water removed h m  well --- 1 2. Sgd. 
8. Volume of water added (if any) --- 0. -gal. 

9. Source of warex added UA 

11. Depth to water 

well casing) 

Z Sediment in well --.-in& 
bottom 

3. Waer clarity Clear 1 0 
Turbid a 15 
o=i'be) 

AbahL- 
SHmW 

- - . - inches 

l ~ i l l  in if drilling fluids were used and well is a solid waste facility: 

14. Total nspended - - - -. - mall 
solids 

I 
10. Analysis perf- on wata added? NA yes No 

(If yes. attach resultr) 

- -- - - - m u  

15. COD -- -- . - mall 

16. Additional wmments on development: 

---, . - mgfl 

Well developed by: Persods Name and Firm 

h ~ y  . % - l T b ~  

Fm: bl- & / 
uplc IECHmmc.)Y 

. . .  

I haebv certify bar the above lnfonnlion is uue and correct to the best 
of mv knowledee. 

Signa 

~ r i n t ~ t i ~ :  

Fi: AhTuzAL b 7zi-Y 
NOm. Shaded areas are for DNR use only. See insrmctions for more infomarion including a list of county codes. 



Stare of W d  
Depamnau of N a d  Resources 

MONITCRJNG WELL DEVELOPMENT 
Form 4400-113B Rev. 4-90 

FacilitvlRoicct Name Al 

Routeto: Solid Wasten &Waste n W B S ~ C - ~  
hv. Response & Repair h k g m m d  T a n k 0  Other q 

mu 
Pennit or Monitoring Number 

C o w  Name Well Name 

5Ha56~6 PA 
c,& ..~;:::<.:.:~:..;.:-.:~,~ii,~I~~..-. <; . .&,?:&Q~G..,; := . :: ,,: ,-:c:$gg;$g ... . .?;:<::>.:?> ,...>>,.x. 

t 9 : 7 ~ 5 p ~ ~ ~ ~ $ @ ~ @  .:?3;::TzTty:+c::;;..+y..-..%-..... 2.... .... .. ... ....... -----. ....... ., . - . . ,,...,...,.,., ....... . : 

1. Can this well be purged dry? hiiYes 0x1  
. . 1 1. Depth to Water 

2. Well development method ( h m t o p o f  , .  .- 
surged with bailer and bailed 41 well casing) 

surged with bails and pumped 61 
mged with block and bailed 4 2  
surged with block and pumped q 62 
surged wirh block. bailed imd pumped q 7 0 
comprrssedk 20 
"a i l eddy  u 10 
plrmpcd q 51 
pumped slowly ., I...e. 
Odvr 

?.: ,-.....-. 
.... <.A:. i 

3. Time spent developing well -- 90- 
3 3 . 8 ~  4. Depth of well ( h m  top of well casimg) - - - 

12 Sediment in well - - . - inches . mches 

5. Inside diameter of well 

13. Water clarity Clear 111 1 0  
T W  a 1 5  
msnibd 

6. Volume of water in Bter pack and well . .. . - .  ---.-gal 

mar n 2 0  
T h i d  2 5 
osaibe) 

7. Volume of water removed horn well -- 3.5, 
8. Volume of wafer added (if any) --- 

l ~ i l l  in if drilling fluids weze used and well is at solid waste faciliw 

9. Source of water added &Jh 115. COD ----. - m d  1 ----.-md 

14. Total mqended - - - - . - m d  
solids 

10. Analysis paformed on watn added? 
(If yes. anach m l t s )  

I 

- - - - . - m u  

16. Additional cornmenu on development 

Well developed by: Penon's Name and Firm 

f l  &,mad 
dm~!. &S~UW T e f  

I herebv c a '  that the above lnformauon is m e  and correct to the best 
of mv bowl2Ee. 

RintInitialx rg - 
~ i -  dfivut~ &-LC IF~JWM Y 

NOTE Shaded artas are for DNR use only. See insuuctions for more information including a list of county codes. 



Stare of W M  
Depamneru of Narrnal Resources 

MONTI'CNNG WELL DEVELOPMENT 
Form 4400-1 13B Rev. 4-90 

Routeto: Solid Waste q Haz Waste Waste- q 
Env. Response Bi Repair q U-d Tanks0 0 t h ~  q 

1. Can rhis well be purged dry? 

2. Well development method 
surged with bailer and bailed 
surged with bailer and prmrped 
surged with block and bailed 
surged with block and pumped 
surged wirh block, bailed and pumped 

comprrssed air 
bailed only 

plrmpedonty 
me slowly 
ohr 

3. T i e  spent developing well 

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

5. Inside diameter of well 

6. Volume of water in filter pack and well 
casing 

7. Volume of water removed from well 

8. Volume of water added (if any) 

BY" n ~ b  
11. Depth to Water 

(fium top of 

41 
well casing) 

-0 - - gal- 

9. S o w  of - added NA 

Datc b - 4 _ ~ 3 / 4 5  P _ ~ ~ L Q I Q ~  
m m  d d  y y  m m  d d  y y  

n- 
T i e  

12  Sediment m well - - . - inches - - . , mches I bottom 

3. Water clarity Clear q lo a- q 20 
T h d  8 15 Tubid a 25 

V&d 
SH-J 3 H m  

l ~ i l l  in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended - ---. - m d  - -- -. - 
solids 

I 

10. Analysis performed on water added? UA m y =  N" 
(If y a ,  attach results) 

15. COD -- --. - m d  

16. Additional comments on developmenr: 

----. - m f l  

Well developed by: Penon's Name and Finn I herebv cenlly that the above inforrnauon IS true and correct to the best 
of my knowledge. 

t 
Print Initials: k 

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 



MONITCRING WELL DEVELOPMENT 
Form 4400-113B Rev. 4-90 

Routeto: Solidwaste Haz Waste Wastmata 
Env. Response & Repair T k O  0hez 

FaciliryPrriject Name*- d 4 ~ ; ; ~  Counry Name WeUName 

W c -  &M@MA+JJA 5tmBYIt)d m d - ~ ~ b ?  
Faciliry License. Pmnir or Moniming Number 

------- 
I 

2. Well development method 
surged with bailer and bailed 
surged with baila and pumped 
surged with block and bailed 
surged with block and plan$ 
surged with block bailed and pumped 
compresxdair 

-only 
pumpbd &Y 
pumped slowly 
Otha 

3. T i e  spent developing well 

4. Depth of well (fmm top of wen casisng) 

5. Inside diameter of well 

6. Volume of water in Eilter pack and well 
=iw3 

7. Volume of warm removed h m  well 

8. Volume of water added (if my) 

WYes n E b  
11. Depth to warer 

well casing) 
4 1  

12. Sediment m well - - . -inches -,.,inches 

13.Waterclarity Clear a 1 0  clear 2 0  
T u b i d ~ 1 5  Turbid B 25 

l~ i l l  in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended - - - - . - mwl. - - - - . - mgfl 
solids 

I 
10. Analysis performed a water added? NA q Ys q Eb 

(If yes. anafh results) 

NA 9. Source of water added 

16. Additional comments on &velopment' 

Well developed by: Pason's Name and Firm 1 herebv c a r e  rha the above information is true and correct to rhe best 
of my knowled~e. - 

.arm: MIPA- f l  BE IZGOA\ 

nlmt ~ L 3 6 u u  ~ ~ ~ , Y  
Print Initials: r K  

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 

15. COD ----. - mwl --- - . - mgfl 



State of Wisconsin 
Dcpalmlm of NaaPal Rcsourus 

MONJTCNNG WELL DEVELOPMENT 
Form 4400-1 13B Rev. 4-90 

Routeto: Solid WawcO Haz Waste U Waste- q 
Env. Response & Repair q U- Tankso ma q 

Faci~.iry/Pxuject ~ a m e  dam w&- w, Corny  Name Well Name 

WPSL - U ~ P ~ R ~ P J A  SHa?bvtAh]  mu- 
. . .  . "  Faciliry License. Permit or Monitohg Number I . : ~ ~ ! % ~ ~ ~ ~ ~ ~ . : . :  - ~ ~ ~ ~ ~ ~ ~ : : : s 3 ; ~ y ~ : . : . F . ~ . : . :  ......,...y.., ~ y a F ~ ~ ~ ~ e ~ ; ? ~ & ~ a  ....* g$$~$g&~;$;g~T~@g&~~*~~ ------- ................. t..-. .....-, a;;;$+ ........... 

1. Can this well be purged dry? BY& O N 0  

2 Well development method 
surged with bailer and bailed 41 
surged with bail& and pumped 61 
surged with block and bailed 42 
surged with block and pumped 62 
surgedwithblcckbailedandprrmptd 7 0 

comprrscdair q 20 
bailed only B 10 

~ u m ~ e d d y  q 51 
pumped sbwly 

........... 
Other q j:css ...... - 

3. T i e  spem developing well 3&in. ---- 
4. Depth of well (bm top of well casimg) - L 3 . z f ~  

5. Inside diameter of wen 

6. Volume of water in filter pack and well 

---.-gd 

7. Volume of water removed h m  well -- L - 5 g d  

8. Volume of water added (if any) --- o.-gd. 

9. Source of watcr added 

11. DepthKJWarer 

well casing) 

Dare 

T i e  
q -. --:--a PJn. 

12 Sediment in well . inches 
bottom 

13. Water clarity Clear 1 0 
Turbid R 15 

t R A Y  *- 

l ~ i l l  in if drilling fluids were used and well is at solid waste facility: 

14.Tolal- ----.-md 
solids 

15. COD ----.-md 

I 
10. Analysis paformed on waur added? t3A U Y s  O N 0  

(If yes. auach results) 

16. Additional wmmems on development 

Well developed b y  Pmon's Name and h I hcrebv cerufy that the above information is true and correct to h e  best 
of my knowledge. - 

NOTE: Shaded areas are for DNR use only. Sec instructions for more information including a list of county codes. 



State of Wisconsin 
D e p a m ~  of Nanwl R w n n u s  

MONrl-CrnG DEVELOPMENT 
Farm 4400-1 13B Rev. 4-90 

Routeto: Solid Wastea k Waste q W a s f e w  
h v .  Response Bi RepairO fi- T a n l ~ a  ma q 

1. Can this well be purged ~IY? Byes O N 0  

~aci l i ty /Pro jc~  Name @- 

WPSC- CAmPMA- 
Facility License. Permit or Monitoring Number 

------- 

2 Well development method 
surged with bailer and bailed 4 1  

COW Name Well Name 

SHa36YtAh) flu - 705 
$ ~ ~ ~ ~ $ 4 ~ , ~ ~ ~ ~ ~ ~ $ ~ $ @ $  $@2Eegg@sgg:&;&i@a@2; -- .......... ~'~:~-'.'..".. ...................... ,., .--I".>, .,.:. *.: 

surged wirh bailer adpumped 6 1  
surged with block aud bailed 4 2  
s u r g e d w i t h b l o c k a n d ~  6 2  
surged with block. bailed and prrmpbd 7 0 
=m-P=edk 2 0  
bailedonly a l o  
-Only 5i 
pumped slowly a so .:.:.*;.:.:. 
Other <:5>:.:<.: ,..... :.:... -- 

I 

3. Time spent developing well -- 3-&u 
1 3 . 5 f L  4. Depth of well (fmm top of well casimg) - - 

5. Inside diameter of well 

Before Develment 

well casing) 

Tkne c., - : , -0 PJn. 

12. Sediment in well - - . - inches 
bottom 

13. Water clarity Clear 1 0  
T d d  a 15 

mi) 
&HT 

-B4wL 

After Development 

DgY.i-fL 

- a 2 0  
Turbid H 2 5 
o=iw A 

/zleaulAJ 

6. Volume of warn in filter pack and well 

---.-gal 

7. Volume of water removec~ hrn wen ,,-.-gal / I  
8. Volume of warcr added (if any) ,-Q.-gal- 

9. Source of w e  added f& 

l ~ i l l  in if drilling fluids were used and well is at solid waste facility: 

14.Tod suspended - -- - . - mg/l 
solids 

I 
10. Analysis perf- on warn added? NA ys h 

(If yes, amch results) 

- -- - . - mgfl 

15. COD -, -- . - mg/l 

Weil developed by: Person's Name and F m  I herebv cenrfy that the above information is m e  and correct m the best 
of my howledee. . a 

I n - 

--- - . - mgfl 

I 

IWl'T: Shaded m a s  are for DNR use only. Sec insmctions for more information including a list of county codes. 



State of Wisconsin 
Dcpmm~ll. of Naawl Rue- 

MONTICNNG WELL DEVELOPMENT 
F m  4400-1 13B Rev. 4-90 

Routeto: Solid Waue q HaL Waste Was- q 
Env. Response & Repair l h k p u d  T d O  Other 

1. Can this well be purged dry? BY= 0 %  
. . . .  

2 Well development method 
surged with bailer and bailed 4 1  

Facility/Rojjea Name UU)IZIL v o w  

surgedwithbdaandprrmped 61  
surged with block and bailed 4 2  
surged with block ;md pumpad 0 6 2  
surged with block bailed d pumped q 7 0 - air q 20  
b d e d  only B 10 
pumpsd d y  51 
pumped slowly 20 
Otkr .Fsz: * 

Name Well Name 

3. Time spent developing well -- SDmin 

L@SL- PAMPnlA&dA SHQbY'Anl I m d -  TO& 
Facllj. License, Pennit or Monitoring Number 

. - ------- 

4. Depth of well (from top of well casisng) - 15.9 f~ 

5. Inside diameter of well - 1.4-in 
. . 6. Volume of water in mter pack and well 
. . - - -----gaL 

7. Volume of water removed born well --- 4 . 5 g a L  

8. Volume of warer added (if my) --D.-gd. 

I 
- -- 

well casing) 

Before Development 
11. Depthtowater 

(from top of , 3.i-h 

2 Sediment in well - - . - inches 
bottom 

.3. Wata clarity Clear C] 1 0 
Turbid 1 15 

After Development 

9 H . l - a  

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

I 
10. Analysisperformedon water added? IJA Yes I% 

(If yes. axach nsulrs) 

15. COD -, , - ., mgfl --- - - mgfl 1 ' 

16. Additional comrnexus on development: 

well developed by: Penon's Name and Firm 1 hereby cmlFy that the above infomarion is aue and correct LO the best 

NOTE: Shaded areas are for DNR use only. See insauctions for more information including a list of county codes. 



State of W'ionsin 
Department of N d  R~SOUICCS 

MONlTCNNG WELL DEVELOPMENT 
Form 4400-113B Rev. 4-90 

Routeto: solid Waste0 Hat Waste U Wastewater 
Env.Response&Re@O U-Tankn Omern 

1. Can this well be purged dry? 

2 Well development method 
surged with bailer and bailed 
surged with bailer and pumped 
surged wirh block and bailed 
surgedwithblockarmdpompbd 
surged with block. bailed and pumped 
compressed air 
bailed only 

-only 
pumpad slowly 
Odrr 

11. Depth to Water 

well casirig) 

3. Time spent developing well -- 3 O m i n .  

4. ~ ~ p m  of wen (from top of  we^ c a s h &  - L 3 - Y h 
5. Inside diameter of wen - 1.2-in 

2. Sediment in weII --.-inches , . inches 

3. Water clarity C h  q 1 0  clear 2 0  
T u b i d ~ 1 5  Turbid 2 5  

. .. 6. Volume of water in filter pack and well 
casing ,--.-gal. 

15 7. Volume of water removed from well -----gal. 

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

I 
14. Total Nspended - - -, . - mgfl 

8. Volume of water added (if any) - -o - -ga l .  

10. Analysisperfonned on warn added? Nfi q ye N0 
I 

(If yes. attach results) 

- -- - . , m@ 

9. SO- of water added 15. COD I - -- - . - m%l 

16. Additional commems on developrnenc 

--, - . , mgfl 

Well developed by: Pnson's Name and Firm I hereb c a *  thar the above information is mrr and correct to the best 
of rn" LOWledEe. A 

Name: ? ~mhi 
~m 

AE-%&wGy Print Initials: A r g  

~ i : ~ ~ * t  &*C1rlLG 7 Z c ) t ~ y  
NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes. 



APPENDIX D 

GROUNDWATER ANALYTICAL REPORTS 



Appendix D.l 

August 15,1995 Groundwater Analytical Report 



- 

ANALYTICAL AND QUALITY CONTROL REPORT 

Mr. Tim Mueller 09/14/1995 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 : 95.05793 

Enclosed are the Analytical and Quality 
following samples submitted for analysis: 

Sample 
Number Sample Description 

145575 MW-701 #lo60 08/15/1995 0 
145576 MW-702 #lo60 08/15/1995 0 
145577 MW-703 #I060 
145578 MW-704 #I060 
145579 MW-705 #lo60 
145580 MW-706 #lo60 
145581 MW-707 #lo60 
145582 MW-799 #lo60 
145583 Trip Blk #I060 

The above sample(s) may have a result flag shown on the report. The following 
are the result flag definitions: 

A = Analyzed/extracted past hold time B = Blank is contaminated 
C = Standard outside of control limits D = Diluted for analysis 
F = Sample filtered in lab G = Received past hold time 
H = Late eluting hydrocarbons-present I = Improperly handled sample 
J = Estimated concentration ' . -- L .=, Common lab solvent and contaminant 
M = Matrix interference ,- 

. I- 
P = Improperly preserved sample 

Q = Result confirmed via re-analysis . - 7 -  S = Sediment present 
T = Does not match typical pattern W = BOD re-set due to missed dilution 
X = Unidentified compound(s) present Z = Internal standard outside limits 

Organic Operations Manager 
Certification No. 128053530 



NATIONAL 
ENVIRONMENTAL 

g TESTING, INC. 

Watertown Division 
602 Commerce Drive 
P.O. Box 288 
Watertown, WI 53094 
Tel: (414) 261-1660 
F a :  (414) 261 -81 20 
WDNR NO. 128053530 

ANALYTICAL REPORT 
Mr. Tim Mueller 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee,,WI 53072 

. . 

Car'- -+-urn, Dissolved, GFAA 
Ch ,im, Dissolved, GFAA 
Copper, Dissolved 
Lead, Dissolved, GFAA 
Selenium, Dissolved, GFAA ~0.0050 mg/L 
Silver, Dissolved ~0.010 mg/L 
PVOC - AQUEOUS 
Benzene 

Xylenes, Total 
Surr: Bromofluorobenzene 
PNA Extraction . .. . 

Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Benzo (ghi) perylene 
Chrysene 
Dibenzo (a, h) anthracene 
Fluoranthene 
~luorene 
Indeno (l,2,3-cd) pyrene 
Naphthalene 
Pk. nthrene 
Pyrene 
Surr: 2-Fluorobiphenyl DO % S-8310 08/28/1995 335 523 
















































































































































